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A RE'-aEW CLINICAL AND PATHOLOGICAL OF 
" PARAHYPOPHYSEAL LESIONS' 

CHARLES H ERAZIER, MD,ScD,FACS, Philadelphia PEirNsYLVAXiA 


) NE has but to glance at the pages of the 
medical history of this country to real- 
ize that the name of Philadelphia is 
' jely kmt to medical tradition — the home of 
'ic fimt medical school, of the first hospital as 
u4 clinical laboratory, of the first public health 
\ lowment to promote pubhc health as a pro- 
I " -lion, of the first hospital clinic for teaching 
* of many other pioneer institutions The 
d ipter of surgery would be far from complete 
i hout the name of WiUiam Shippen Jr , the 
' nal pupil of WiUiam Hunter, of Philip 
' 'g Physick, called the father of American 
ligery, of Wilham Gibson, of John Rhea 
'I ton, of George McClellan, and George W 
Norns, ranked among the best surgical waters 
of his day, of Thomas Muetter, of Joseph Pan- 
coast, of D Hayes Agnew, of Samuel D 
Gross, of W W Keen 

Thomas Muetter, born m Virginia m iSii 
graduate of the Universitj’^ of Pennsylvania, 
professor of surgerj'^ Jefferson Medical Col- 
Egc celebrated for his plastic operations for 
extensive scars, died in 1859 Ma)”^ i of this 
vear, the College of Physiaans agreed to 
change its location to Thirteenth and Locust 
Streets and his mdow offered to deposit his 
library and pathological museum mth the 
College when a permanent building for its 
U'ception should be constructed Through 
this benefaction the hluettcr Museum and the 
Muetter Lectureship ncre established 

*Muettfr I,.«ctur« ddiNfrcd under the ausptce* of the 


Since the inauguration of this foundation 
many deposits have been made m the Museum 
and 46 lectures have been delivered 

In London on November 27 of the present 
year,* exerases were held to commemorate the 
Jubilee of the first operation for the removal 
of a tumor from the brain performed by Sir 
John Rickman Godlee, but we are indmed to 
associate the name of Sir Victor Horsley mth 
the recogmtion of neurosurgery as a speaal 
field of surgical endeavor Since that time and 
more particularly smee the beginning of this 
century, neurosurgery has been recogmzed as 
a speaal calling and for this credit must be 
asenbed to the United States Not for a long 
while, in fact not until recent years, did the 
countries across the Atlantic begm to train 
personnel for this specialty 

The extraordmarj’^ advances m the surgery 
of bram tumors is a matter of common knowl- 
edge In 1894 at a meeting of the Amen can 
Neurological Assoaation one of its members 
reported a senes of 3 cases of bram tumors 
treated by massive doses of potassium iodide 
and of this number 2 were alleged to be 
markedly improved WJiat a transition from 
1894 to 1934' 

One could not begm to encompass non in a 
single treatise the problems of the surgerx' of 
brain tumor so diversified and so differenti- 
ated have they become no more than one 
could in one treatise the surger}' of abdominal 

Iltgcof Ph^<,Clan>ofrh,Uddph■■. Dfccrabtr 6 ,014 
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tiunort. Since tbe notable ocmtrfbutkft of 
CajaJ to tbe dlffereotUdoci of gUal cdla, one 
could not In a reajonabie rime comprefaend 
tbe many quextiona that concern even a ain^ 
type of tumor — the gGoma. 

In aearth for a fubject appropriate for tbla 
Mnettcr Lecture the aat^r haa cboacn to 
cocLikieT the probletoi of brain tomon from a 
rcglocia] vleinxrint and wfU preaent a ooUcc 
rive review of tbe kfiona that may be atykd 
pamaeOar Within the ILmJtationa of a apace 
DO greater In diameter than b«1f a dollar oac 
may find at operatkai any one of eight teaktna 
— leaiona that differ from one anotbw In thdr 
•ource of origin, in tbdr hiatoioglcal compo- 
nentx. In tb^ clinical bdiarkr In tbelr to 
flucnce irpoo tbe expectation of life In thdr 
management on the operating table, to wit 

I Intracranial aDeunima. 
n Tumora of tbe optic ebiaara 
in Spheiwlda] ridge tiunora. 

A pKodotumora. 

\ Rathkea deft tumors 
\T Uypophvteal atilk tumors. 

Vn Suprajdlar fibrobtaatomaa. 

Nin Supraadlar adeaotnaa 

OlOITP I PAKASELLAS AKltTaiSIO 
\Mien considering ledooa In tbe paraadlar 
area, ooe most bear In mind tbe poaaihlUty of 
aneuiiama of tbe circle of Willia Tboae which 
arise from the intemai carotid artery from tbe 
middle cerebral and tbe posterror commonl- 
catmg vcudi, may properly be oxuklered as 
In thla territory Ai to the Incidence of In 
tracranlal anenriami OUer fo\ind is to Boo 
autopdea end Pitt sj In 900 autopsies 0(154 
asaembled by Gowen. arose from tbe in 
temal carotid artery 44 from the middle cere 
bral and 8 from the posterior cocnmuoicatlng 
arter) Approximate^ half of tbe total num 
ber originated In tbe territory with iducb at 
present we are concerned 

Tbe cause of cerebrsl aneorixma la oot dear 
SyphiHa pfaya a very animportant part even 
In >Tiung In^viduali. A congenital weakncM 
of the \TtaeU at the point of btforcatioD with a 
defect in tbe mosaiUrla haa been adiocatcd 
wanniv and appears to have some basis In 
fact In older iodlvkluala, onqnestiotiably ar 


teriofderofii la a factor ilycotfc anenriami 
when they occur arc more comroon in tl« cere 
bral than In the baailar veiada- In the case I 
am abcnit to dte tbe patient was In her twen- 
Ucth year with no definite sdcrosls of the ves- 
sels and it aecma reasonable to assume that 
the ancunam mas of congenital origin, that k, 
dne to a congenital defect in tbe muacolark. 

Ciaz I A month ifo for a period of a week a 
TOnDg womu had attacks of nanaet. Totmdog, «nrt 
oeadache «lth pain referred bcUsd aad orer IJk 
rftktna. A taco«d attack foOomed rnlth parahrii of 
tha thud aad fourth craaiat nerrea While nujer ob- 
■amtko ibe became coniatoM, developed a rl(bt 
hemiparcili, and (bed Tha aotopay revealed a rop- 
tiirra aneunna of tbe poetcKC commatucall^ 
artery probably conf^taj m oriffn. 

CiiMutd kut^ H M K a^ to yean, (FQe 
Ko 10645) au admiUad to tbe NauronrxtcaJ Serr 
ke of tha Dniranlry Hospital August 8 1950 
Briefly tbe hitlory aaj as foOoas 
Jose SQ, tg^ tbe patient stepped hUo a lafov 
nnsa pool aM audewr derakped a nj^t sided 
haariarhf Pus mas ititjuij duefiy om and be 
hold the right e\e Sb* became natacaled aad 
tealted bnt did itft kae coctarioaocM The laosea 
penfarted fv s day* and the hesdarfae ior t days 
She remained m bra seek and retuised to her oe 
nrpattos as a pr uk^m a J nurse in 5 aeeka 
Ainat I igje, a moelh after the bhtal attack, 
ahe fdt faint and ranked arrenl iimra nesdaehe 
aaa pnaenc but leas aevm than aforetuae Aagrtit 
I tha derekpedaii ocnkucotorpalsy Ifermenslnisl 
p c l ed * had bees bregnlar fv 4 mostha 

Aonst I jgyo, eUh the ezeeptios of pBraJ>shof 
tbe laird and lonrth cranial nerres tbne were no 
DeDroksdal ligat stcept a alight cut in tbe left tem- 
pcsal fie^ (Tif i) Tk» seroiocksi rractiooa acre 
lira and thee sea so blood m tba cerebeoapfoal 

Aagust I igjo ibe vas foond onconadous Lo tbe 
bathroom She remained cotnaUas oe sciiicomatoae, 
dertleped right bempamii, and died Anfost 17 
Avtnpay revealad a rnptnrcd aneuitsia of tbe poa 
tciioT cotnnrsaicstiag azterv witb hemorrhage 1 to 
tbe rantrlde a tobandmead bemorrhagt at 
tbe bax aiul enrerisg tbe entire right cerebral beml 
sphere Tha bealn aas marledfr edematow Tba 
ongm ^ tba enewiim eas ofaecnre aokaa It «as coo- 
gcmtal Acojrdiag t Dr B J Alpan, there acre 
changea in tha carotid vratcli ahla stroegir eug 
featedtbeckrouc\aaeulari>pbiliaof Jacob (rig t ) 

Upon reviewing this history one Is im 
pressed with ccrtiun features disrscteriiric of 
aneurism and due^y with the periods of active 
syraptoiaa and rraussicKis, aasociaCed with a 
■udoeo and othcntlse unacrountable partly 
BS of the oculomotor nerve In this case the 
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Fig I Case I Contraction field of left e>e in an mtracramal aneurism of the 
postenor communicating artery 


interval of freedom was comparative!}'' short, 
though m others months and years may elapse 
between the attacks 

In addition to the oculomotor paralysis, the 
fourth cranial nerve and the ophthalmic di- 
\nsion of the fifth were involved Furthermore 


the patient had had the mtense headache that 
so frequently accompames leakage It is not 
■without reason to assume that the irregular 
menses were due to pressure on the hjqiophy- 
sis Among the ocular phenomena of parasel- 
lar aneunsms may be included field defects 



Fig 2 Case i Left, The arrow mdicates a small 
aneurism nnsmg from postenor communicating artery and 


compressing the oculomotor ner% e Right. SecUon of brain 
showing intra\ entncular hemorrhage which caused death. 


bLRGhR\ G\NfCOLOC\ INI) OBSTITRICS 



(a* In thi4 CK<^) pto^ itrabiamo* Hipkipta. 
pToptcm* ctlmna o{ tlx ejitW itkJ 
fnupfRrmpnl irotn prr^MJTr on the avwnom 
4tw 

The aecoml case to * hich I »iU refer diflnv 
from the hr>t m that Jbnr wa> drtinitc on 
dmcT of artcncKclerokH of the arcie of WIHu 
ami the patlmt wm» In hK tift%-<lUrJ rear 
nut there >n tbb cav do ocvloreolor or 
ithrr ocolar pal j Fhe oaUtasding k}"™© 
tore an intense partm'Knal pain tn toe 
upbibalmur diNdawo of the tnffrmmo* 

( r V BudJW «4Bn) wu 5 BMlhn before ad 
miMoa 10 the hoamUJ eb >be CDOne of ) vreLj had 
M-no >4 lUrL* <-har»rimje<f bs ib1c«*« hnduhr 
left (ratial mrsbtu »a>f MofneiiUr\ aocofHOoo* 
IM* I hn Wtovrd 1 n ra miu p ontil ; arris before 
efamssM* a hr* be s ffered wleaw ruroxNsmsl ram 

tb* (ltstnbutiu« of (b« oobcbifru: dnfnoa •! tbr 
tncecusu Inder <be isMunpem tbst be had trt 
Centtaa) onrafos he came to (be I at ervil IIm 
pdafaad died tbo lu ferraarataf j bouraattrr 
adnraue IhsftwMs la>1T sAeararo of Ibe left 
and B mall neurraa of (he njctn numaf rarofal 

( a/ f ►trr H tK It »Bfd \r*r* <frft \ 
non;! assBrtffliHedi (he Neenmirpcil Vrxtccof 
(Im I ai erwt ItaapitB} \ raft ti Tit Lseept 


for » Utral tebmnlo^ the palinl au aril osld 
March 3 a-Wo be frit DBosealrd on arUnf ami kat 
cmnoocaaeaa for a fra nonenta Ibese attBcLa of 
nanea ami UKOwcknsBm t e cur re d tcscral limes a 
(lav (or a meti aod am accotnpatded br tu f&tnisc 
hifrootal hcadadK and extreme (eaderacm of the left 
aide of the forehead If coamkWd at times of 
•mriHac a fool odor MetnabEle there acre do 
\ts«al dtaturbaDcet rbree aeeka after the owet of 
tbeoa atticis Ifa* tyrnffocfts nhalded. hat j aeti 
a((Dha bn;u tocwnphln of shootia^jpalas oter the 
kh eje, mcra or lesa T«rcx>aoMj the paucat a 
ptnM^CL, thcvfht be had tncnrtbal acnralfU a«d 
drddrd to coMuil Dr rmfer Jlis aUe ttal^ that 
he had b erocre loiaeabat dJaonmtated, bad a poor 
imn3gr> f r rtteal rmU, aai mottenaB; h«o«KW 
and UicTeaainxlr irrlubfe ife aaa admitted to tht 
lloaptui at 6 p m and dKd *Ddde«]> 4 hoart 
later 

At the pteHauian eurataatKiQ It 
aaa wdrd that tbr papfk aera irnall, eqvb rod ro- 

arted peanapth to )>t[bl asd actomfiaodalloa There 
aerr do coda rahiea and the beUs acre fToeah 
non&al The rijtM Irodra rtlJeaea acre b>prTacU e 
aiih an BnaDstamed inUe donu« In otbn respect 
ihe enamJjiataon aas eriatKe 

laf >0 At the antopo there au revriled a 
Unci anboraduaxi herr w n ha jte alach extended 
fren the hnaQajr area to the teaerend ItheoedaUa 
\a aoc u rma e { br | renuiBrten ta djaaeter au 
(owed ta tbr kfi lAkTBnl careud anere jot belm 
Its )«M1M aUK ibr rairtdk tad iBfener cerebral 
artenct The anenii aa i rr m p r eav d the ihenctp ha l aa 
od mesen erphaJee ajMl ntnded Jairrali} mto the 
osrus and tuf^ioraraTal tsrn of the left tetnpcral 
iofae TW left omlor^oe lod left opUc nrr\et ap 
peared cempresaed There au a inaB aneanaan at 
the KuirUoa of the rrfht Internai cartrUd and mtddk 
-rrtwal arten rhere aaa deflreta artenoadertw 
of ihecrrete of T\ iHjt tFif 3> 

Is tUs u in Ibe pmedug case, dapfte tbe 
fact that there acre no ocular there 

sas Ibe bbtorv of alUcit. abich sunrsted 
leakage folkmetl by remiaalnmi In the cur 
nnder consarWration the attacks aerr charac 
(crixrd bv intense headache aod periods of 
ororoentarr onconscknisnfsa Intense head 
achr ripdity of tbr neck ocular palska. aod a 
nouhvr Kcttus sijn of ftjrkien 0(t>rt If not 
Immedlat cf> fatal should aln>-s annisr one ^ 
fcusptckm of Intrncnuual anrtuism 

\\eTe one to emtstder differentiation from a 
parasellar tumor the gradual ouKt of (he 
mnptoins In tumors shmld at once eUminate 
the lOcelibood of an aaettrlsra To be sure a 
pameflar tumor may cause pressare oq the 
Uurd fourth and 6nb cranial nerves, often 
alth field defects, but the patient ne\Tr er 


FRAZIER A RE\TEW OF PARAHYPOPHYSEAL LESIONS 


5 



Fig 4 The deformity produced by gliomas of the optic 
chiasm as shovoi by hpiodol injection into the ventncles 
The anterior portion of the third ventricle and the m- 
fundibulum (dotted area) are obliterated by tumor The 
sella IS normal 

hibits the signs of leakage or rupture, the in- 
tense headache and the stiff neck with blood 
in the cerebrospinal fluid Nor in the history 
of the tumor case are there striking periods of 
remission 

GROUP II TUMORS OF THE OPTIC NERl'ES 
AND CHIASM 

Although relatively infrequent, mention 
must be made m this review of tumors of the 
optic nerves and chiasm In the past, in most 
instances the prease diagnosis was not estab- 
hshed until the lesion was exposed on the op- 
eratmg table However, in some instances the 
clue has been suggested if the roentgenogram 
reveals enlarged optic foramina and expansion 
forward of the anterior wall of the sella tur- 
cica and more recently Balado and Pardal by 
means of injection of iodized oil into the lat- 
eral ventncles have found that there is a 
charactenstic appearance of the ventncular 
system in glioma of the optic chiasm There 
is a disappearance of that part of the third 
ventncle corresponding to the infundibulum 
and optic recess The sella turcica is normal 
(Fig 4) 

The structure of the chiasmal gliomas seems 
to vary a great deal Verhoeff believes that 
all tumors of the optic nerv'e and chiasm are 
ghomas, though many have been reported as 
neuromas, myxomas fibromas, and tumors 
of other types Verhoeff dindes the ghomas 
into (i) a finely reticulated type (2) a coarsely 



Fig 5 Case 3 Glioma of nght optic nen e 

reticulated tjipe, and (3) a spindle ceU or 
coarsely fibnllated type 

That the structures of these ghomas may 
var)'' is shown by the fact that ghomas re- 
sembling oligodendroghoma and ghoblastoma 
multiforme have been reported Hortega finds 
some of these tumors have a mj^omatous or 
fibrous appearance He believes that the glio- 
mas of the optic nerve are polymorphous in 
type 

Without these specific X-ray findings, the 
diagnosis of glioma of the optic nerves and 
chiasm is speculative These tumors may m- 
volve but one or both optic nerx’-es and the 
chiasms as well and appear as bulbous enlarge- 
ments VTaile at first the lesion is confined 
within the sheath of the nerve or nerves even- 
tually It may expand and reach beyond these 
limitations 

VTien the tumor is of small dimensions the 
clinical expression may be represented only 
by optic atrophy field defects and loss of \ns- 
ual acuity One should remember the possi- 
bility of hysteria when there are signs only of 
visual defects and xnsual loss Such vas the 
case m a patient a young woman, who had 
marked concentnc contraction of the nsual 
fields and an apparent loss in vision She had 
been told elsewhere that she had a tumor of 
the optic chiasm with no hope of relief The 
hysterical origin of the lesion w'as suspected 
and under a single galvanic shock the fields 
immediately expanded to normal and vision 
was restored to normal As time goes on and 
the tumor grows headache may develop, there 
may be signs of h>'pophyseal dysfunction with 
the charactenstic alterations in the sella and 
optic foramina 
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\s In Ibc ctic abont to be rtcordcd tbcw 
tOTooTk ypcar iTo»t frequently in cfalidmi 
The InenUble Windnetj that wwild foDor a 
radical removal hai placed tbe»e le*ioni In (he 
Inoperable daae 


Cua j A bto* 11 )ean old, had eompiained of 
dtlrrUve rliKm tsd Wd^he H« aai abort ol 
aUtnrr bat «{lhno cnUtaadlni dsnicif hjpo^doteal 
d> tfooctkia E mpt for « Utemporal bttakiMpala 
aadabUateralcpUcatroplrr thafLiKbBfiaereaaefi- 
italtv aejeatfre OrmOoci reraied a nreor of ibe 
rifbt opoc ■err* (tl* 5) 

CTiak*/ Hdarr \V Q a^tl 1 1 lean ^lU No 
S3Sid O }L) ata r e fm e d to Dr P C Gmit oa 
S^Tvoaber 10 *lt^ tbe duef cooiplalnt diiO' 
M** of vUoQ Se^mber 1050 the cktU aaa re 
f erred Ur WiQa h)* Uoapiui beoa^ of a vboal 
detect. He had diAcnlty la mtlla* aad betd tbt 
print to the left dde of tlM (see (Zc ud comptalMd 
of beadach* tor 3 ototOha, «aa Uetkas ajid tbrd 
tatOy 

WUh esoepclofl 0} tb* risoal 
dWtnrtrsom, noUnitt *.a* obaen-cd (n the bc qx o- 
lofkEl entotntwo ocetK bjperacthe abdoadao) 
reflnea, a h/fc t a ctm Wt pateiiax rtiVt, sod a 
bihtml BabiailJ Tbi X ray «( the bead aod 
ptrertary (oaaa tad tb* a(role(iei\ teau aer* »rpi 
tNe 

O^Watie rr/ort TW*e aaa ao datirbue* of 
ocskr eHOiuy PupOkry re4cm acn aoraal. Um 
left pepil thchth fintQer Tbe canaeapulr*^ act 
nmataDdcoeitrfeocvaufDod With opbtbalimc 
Ufbt the betd of \moo ta ibc rf|!bl eye «aa Inat ei 
r^ fn Ibr Utmor mmI <fn<lnBt la tbe Ml «)• 
tb* rwoo at* maioUioed in both tb* (nterkir tod 
pQpenor qoadrBcrrs There ati a bdateTal optic 
atrophy 

O^r^iom Noveasbersa rp< Kiflrt CraaatnwU) 
mJMtnaiy Upon rirradoo ^tb* n|b< hcaiu) lob* 
a DBtll toBKC aas eapoaed. mbcMt \ cerndmetcT fat 
dmjBetcr lakinf tu onypM tnMi aad tnrofnaf tb* 
nfbt opoc nrrrt It KC T Bc d to test npoa tbe *0 
tenor maotd p ro c e i Upon farther exjuaaado* (W 
law* Meflkcd to t Brtf r* the left opUc Bef\e uaell 
Tao BQbtau of taraor acre remoied frocs tbe Ofbt 
upUc nme aad after tUi proredure tb* amad aaa 
leacd 

P^tkti tao/ ini^nu Gbetaa 


oamriii n iron or the txssnt emco 
ir THE tnitPocD 

1 bt moat common location for parmaellar 
tumors IS the fpfarooidml ridge a term given 
to that portion of tbe iphtn^ boric foamed 
bi the laser and greater wingi Tiunori in 
\-t)l\ans the spbcnoklaj ridge mar be focated 
either 00 tbe tf-*cT or crettcT srlngv but since 
unt\ tb(W. falcated on the laser wag mat be 


hmhed noon u true psrucllar tumnrs only 
those nlu be considered. 

IlutolQgicaDv the nyjst co mmo n toroot tn 
thtt uea, far outnumbering sD others, b tbe 
memogcsl fibroblsstomjL At dma gOomss 
InTOlnng the medtl aspect of the temporal 
lobe mar spread over tbe adjacent fpheooid 
wings of the aphenold bone but these are not 
prirmry tomora oi this region Rarely an 
bypopfayaeal adcoonut may eipend laterally 
a^ m^ve tbe leaser spbeomdal wing, but 
by aod large the greot majority If not all of 
tite primary tumori armng along tbe lesser 
spbooldal ridge are mezungeol fibroblasto> 
mas. Iheae tamoTs areeccapsalated but may 
be »o hmdy alLadied to the dun oveTiyinf 
the ridge that they cannot readily be rexooved 
ibwa They vary in lise (Figs. 6 and 7) from 
tomois only i 5 to 3 cmtiroctm In diameter 
and onfirml entirely to the ridge to others 
which are 4 to 5 ceotiroeteiB in diameter a 
tend foTsrard Into tbe anterior fossa or crcsi 
backward into the adjacent middle fossa. 
TuDon confined to Uie lesser wing of tbe 
sphenoid bone are ran and pre nse (0 few 
avmptoms when jwweut howtver the Utter 
axe quite charactenxtic, and (f the tuenor be 
promptly recopmeed It may readily be re* 
tnoi'ed However wbea the twaor has e* 
panded fai to the astenor and middle fossa, the 
auntical probJem becoma more dlflkMlt fFtg 
8) Id t^ anterior fossa these tumors oaoally 
grow along the olfactory gromt, hollowing out 
a plan onder the frontal lobe in the mkidle 
fosaa they make their beds under the temporal 
lobe SoTDetima the tumors are Indented bv a 
deep fissure where they have straddled the 
ridge 

Thdr histological itrorture b quite uni 
form They p r esen t for the most p^ typical 
featumof the meningeal fibroblastoma, with 
a weQ defined capsule streams and whorls of 
ceils, alth varying amounts of coOages and 
fibro^la. Not all arc of thb tnic however 
for I have la my serW two speciiDeiis that are 
classified as hemangio-enciotbelioaias 

"Wby i* It that the soprasdUr fibroblasto- 
those arUng fiutn the tuberculum sedie 
and tbe pimdUr fibrobUstomu springiog 
from the Wwr sphenoid ridge occur more fre- 
qocntly than th* fibroUastomas arlsiag at any 
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other point on the base of the skull? As dem- 
onstrated by Schmidt and others, these tu- 
mors anse from the arachnoidal \t11i the his- 
tological structure of which they resemble 
closely Smce the number of these villi is 
greater m the region of the seUa turcica than 
at other points on the base of the skull, it is 
not surprising that these tumors occur m 
greater numbers in what appear to be these 
sites of predilection (Fig 9) 

Sphenoidal ndge tumors of the lesser wing 
are lateral to the sella turaca, on one side or 
the other, and by virtue of their location may 
produce changes in the bony structure de- 
tectable b)" X-ray There may be an unilat- 
eral erosion of the seUa turaca, an erosion of 
the dorsum sellw, and postenor clinoid proc- 
esses with destruction of the sellar floor on 
one side or destruction of the wmg itself In 
some cases there may be an enlargement of 
the optic foramen on the side of the tumor 
hlore often there is destruction of the adjacent 



postenor chnoids and erosion of the dorsum 
sellse Before discussmg the dmical mam- 
festations, we submit by way of illustration 
the following case 

Case 4 A small tumor of the left sphenoid ndge 
ansmg from the lesser rung Progressive symptoms 
for I year Bilateral primary optic atrophy Visual 
acuity, 20/200 m both eyes Right homonymous 
hemianopsia Shght right faaal weakness Impair- 
ment of taste Weakness of the nght hand Basal 
metabolic rate, minus 12 Normal intracranial pres- 
sure Sella turaca “top normal” in size, 12 by 6 
milhmeters 

Chntcal htsiory J F , a man, aged 37 >ears (File 
No 20020), 1 year before entrance had noticed im- 
pairment of vision \^ision continued to fail, but he 



Fig 8 Large sphenoidal ndge tumor encroaching on 
optic chiasm, spreading into an tenor and middle fossa; 


Fig o Base of the skull shoning the faionte sites of 
the basilar fibroblastomas 
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Cnt 4 FtMt bef^n opmUam (Ckaotm -j f^) Vbmo — itil 
ap/sao nr^t eje, Wno )k«a*p*>Bci«s >i cxtcvdac Amifh w 

tautam (MOi 


(Ue U> \«k oatil t «Mkii brlon oitnKV i» 
iW tw^UJ CotacwSrot MtS ma«i daonb- 
UKCii be fliectiu paju la Lbe Thenbnd 
■d0 «<fe tcflcnlu^ oo . Tcrt' i aboQt e>eTT ) 
(l47t, u 4 tSned ao uadeacs to laoeeje fat fre- 
g a*»cy or >mnT7 Dvtrt tbe oeaet cbe c^np- 
toea be bad oeOM decniued wnal dam Tu* 
bid pfO f t tmU to coQpkte Im «t tbe Uat a( 

EsoMtMa (« 'nMn «u bkterrl prkairr 
itropby iltb rarUtSy demtied Taatl loniT. 
ncMcrmt *0 *00 10 bctn c>e* Sttxbo el tbe nMU 
field* revealed a deamt m botiMrmottt betnii 
acpfM {Ftf )o) LnmtsaUcA o{ lb< cnaol oerva 
(■-re Ewaur* renlt* caWnnM TVtt aer* eltcbt 
caml noel aeakacM oa U» rifbi, »htlu leakBca 
of tbe njbe tnn cad head, ibe (np boat 4} a»c^ 

pared «nh te 00 tbc left aadetitbt iBcraaM w ib* 

Hfbt buape rtdn Eadocnoe dvturbattcca, tbeaib 
not CMUPUWN*, aer* pruent Thav reoMted of 
CTOtpirte loeicpf libedcr pdhana « niijKT prooowoced 



|M& la atirtt hi tbe jtv pterwu to admMioc, 
ibtbt Vaa tan raoM ud ■&[> iLm. ud wo- 
iKMece (Tq 11 ) 

Teriupi tbe tooti constant moptoca ur 
the lota o( vtsQtl acuity field (buortlooi tad 
the \-rty findings tireidy oentwaed As 
bovnecymou* bemknopsa in* to fQTtJut4e 
feature u ray serk* From tha one voold 
an tidpate the kxratxm of the tumor oo one or 
the OWT Dde of theieOa tardea Vlnoo miy 
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Hr 1} Cases Helds before operation Vision, left shadows, right 6/5 — 4 with correction 


be seriously impaired and in all cases but one 
in my scries there was a pnmary optic atrophy 
and in one instance a papilledema on the con- 
tralateral side and a primary optic atrophy 
homolateral to the lesion 

In I instance there was a complete oculo- 
motor paralysis (Fig 12) Among assoaated 
symptoms were noted impairment of taste 
hypopituitary stigmas impairment of mem- 
ory, and homolatcral paralysis which may be 
due to compression of the anterior and middle 
cerebral vessels 

The follownng case differs from the former 
m many particulars and is cited by nay of 
contrast 

Case s Middle aged man complained of pain on 
left side of nose for 3 % cars Meanw hilc he developed 
a left exophthalmos left sided blindness and corneal 
hvpesthesia The X ra\ hlms rcxcaled a destructixc 
lesion of the lesser wing of the sphenoid which at the 
operation proved to be, as suspected, a fibrobHs 
toma The tumor '\as readil> removed 

C/iiiiai/ /itsforv tl L, aged 42 vears (File \o 
30181) was referred b\ Dr T H Farrell of Utica 
New \ ork to the Neurosurgical Servnee of the I ni 
vcrsit\ Hospital November 13 1034 (he patient 
was well until August, 1031, when he developed pain 
first in his left arm and then on the left side of the 
nose It was a slcadv constant ache 1 rom \pnl to 
October, 1032, he was pain free Then his vasion be 
came cloudv, he lost 20 pounds in weight, and felt 
slack JuK 1033, he noted spells m which he could 
not sec or hear Hv Scptcmljcr 1033 f"*' vision in 
the left c\L was much worse ami the left cve became 
more prominent December 1033 an evploratorv 
opi ration was itcrformcd in another hospital and 


the operator reported thickened walls of the left 
orbit No tumor was found 

The pain and failing vision continued and in April, 
1Q34, he applied at another clinic for relief Here his 
svmploms were thought to be of functional origin 
When he reported to mv service the pain was still 
present and referred chicllj to the side of the nose 
His left eve was amaurotic, he had lost some 40 
{jounds in weight and was quite demoralized 
Examinalion The neurological findings were few 
and had to do onlv with the left eve There was a 
marked exophthalmos, bv measurement right 16 5, 
left 18 5, there was limitation of ocular movements 
(left), right cve vision, blind, left eve vision 6/5 
1 iclds slight bitemporal cut (Fig 13) There was 
impairment of corneal sensation (left) 

koaitgc/iograrn Dr Pancoast reported that cither 
a porUon of the lesser wing of the sphenoid bone had 



1 11: ij ti^t; H»entpi.nfignm nveaU dt^lruclion id 
1 he !c«-icr w me ijf the <phcnoid 
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j^w C5 Cu» t Taavr a( Wr>iT Mf •( ^bokad an 
mail a t kfi aptw ema 


brtQ oc th4t Ik voold bve to rtpon tbnt 

bad b«cB aaew dntTacckn o< tha pokios ol Om 

(phenaU «KC IFTc Ml 

In iH olbcr rap«cu tbc cnmmtxie *a oe;uiTC 

Ultb (ba pnm«pdU«L3 ryot DUD reiemd t« Ibe 
left Muflko dnUko e< fiiih oarNc, «ttb tbe 
lt(( cuf)btbainfe3t, tbe kft putkl ophttulmopfa f . 
Mt Uadam, awl iulW X-rty rtkfeoct o( 
dntrarfMM o( (he fphttH^ aiac, the <he((iMab 
•resxd a h aio ai — fibfabUttoma ol iW (ewer »ib( 
Ntrkmhet »o, mw The qoeflkoo ol 
anpe o a A aaa coaepbeatad aomawbat by (ha preaeocc 
(H IW bch loai IrofD (he payato m operattoB Tbta 
diAnlty «u tact by wa^ o«t caeooal ladawe 
fr«tn the Hoof oeeeiJ to tw ol tba other TbulUp 
UMrhaded the earlier raoaraB aod prored a hapfn 
aafatVoe ol • bait aeeaaed a cbfScalt nipnl p ro b t eni 
rha tntiwoa o( (he brat operauem aaatd ha a Wca 



Fm Cue 5 FWngispha tl patKat j atehs ah<T 
apemko Cwtaal tarmno aspeTcrpcUa nypailhahc 
•jaa ootfaoed 


ahoDyhapnofmefoTOUTCrolonMn The tonor 
aaa crpoaM atthmt aay dlKalty ITii is) B«' 
gtonrtt U the a&larW toaaa above w leaaer vtof 
and paiBUis ofahqoehr dovnattd, cnaphddjr mt 
r$aMtBi Ow left epiR nera* oa its aay it mes(M 
mo the midiOK lean and stopped ;ast o*cr tlw 
isaaerma pnfUxi 

rhe tamer «u obfeoi a shape and rttber nod*- 
hted OB the serfKB K pttxet pprlieny (LftartiM 
the left opoc seret beiarcs the optic forueai aod 
chaJtB autoQopedmt milh thedectncailoopaad 
the careala maora birr by U«ol dawcueo The 
(oowT «ta (tme bhmfim tod eaady einaed Tbs 
dural tscUtoa su d o sed amfly boee flap repbetd, 
and arsip ukuksi rbaed «Uh tser tutvts 

P**U^rrtin f*mrn The poatopenurs ctaine 
aaa sormtfal wve ior an apbaaea wbch d>d not 
appear (or 4I boar* and batrd ooJy ^ davi lU at* 
dneharred r3 days after the operstioa rhere *u 
an ImMhtiic area corresexsidikf I* the dislnho- 
UM o/tfac firyl aod aeeoed OiTUMra ol tba tncencnal 
nerve (Fij t 6) 

raduf^va/ revert } ibrol:<laatoma 


rtm.* I vtMMtat (H nswxt s jn mt, cvith tit Tmiots ot nit i fsbi a 
snii vornvL uivx 
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Fig 17 Cased Fields before nperalion Vision— left e>-c 6 /q, right eje 6/9 


The symptoms in this case were distmctlj 
umlateral and m that particular the case fits 
into our conception of these lesser mng tu- 
mors, but there were some unusual features 
that deserve mention In the first place, all 
the sjTnptoms were essentially focal, in the 
second place, there was an exophthalmos and 
partial ophthalmoplegia not usually obsen’ed 
Again, the X-ray findings admitted of but one 
interpretation , instead of atrophy of the clm- 
oid processes or erosion of the dorsum sellae 
there was a definite loss of substance of the 
sphenoid wing Fmally, from the beginning 
and for 3 years the conspicuous symptom had 
been pain, pain referred to the tngemmal dis- 
tnbution especially that of its second dmsion 
Strangely enough the true nature of the lesion 
had not been recognized until the patient re- 
ported to this chmc By this time optic 
atrophy nas so well advanced that the vision 
of his left eye could not be restored 

Generally speaking these lesser wing tumors 
may be distinguished from suprasellar lesions 
by the conspicuously undateral picture It is 
not pertinent in this discussion to consider 
their differentiation from tumors ansing from 
the greater wing of the sphenoid bone (See 
“ Parasellar Tumors,” Alpers and Groff ) 

GROUP rv SUPRASELLAR PSEUDOTUMORS 

Under the caption “Cerebral Pseudotu- 
mors,” I reviewed in 1930 a senes of 22 cases 


in which the symptoms mimicked those of a 
solid lesion but were found to be due to a ar- 
cumsenbed collection of fluid beneath the 
arachnoid Of these 22 cases 4 suggested an 
hypophj seal, and i a suprasellar lesion The 
term “pseudotumor” was first employed by 
Nonne and since then has been vanously re- 
ferred to as “meningitis serosa ” ‘ meningitis 
serosa circumscnpta ” “meningo-encephahtis 
serosa,” ‘ arachnitis ” and “generalized cis- 
ternal arachnoiditis ” Since the pathological 
lesion may vary and since in a number of 
cases, in fact in most recorded as pseudo- 
tumor no histological studies of the arachnoid 



Fig 18 Pseudot^or in the supraseUar area shomng a 
thickened arachnoid membrane over the optic nciaes ^d 
chiasm, gi\ang nsc to s>'mptoms of a chiasmal s>Tidrome 
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til, Dncnimnntn •‘kclch of tlic itiiilopriunt of (he from tin. 

liunalviviU I 1 he nnKinnl inntnnntion from llu liuical riMtv t II Commu 
tiiciti'm with the huical ca\il> ohlitiritol at P the Mrui ttirr fnim which iht ante 
riorloK nn'C' ( III Iln, remnant of <nlk P llu anterior loin C in rloee rchiion 
with the infiindihuHr proee^- /? 


weremade it ^cems that Noniu's ttrm 
dotumor is more dc'Cnpluc and should be 
retained 

C'Asr 6 IS, aped 40 acar- female (I tie \o 
1373 il wae first admitted to the Ncurosiirpical ‘sera 
ice of the Inncrsiti Hospital June to lo-h and 
readmitted \o\emhcr, lOJh Dciemlwr lojS and 
\pnl t03O 

Ouiical his!pr\ In lo-’o S lears apo <he lirei 
noticctl that her \t«ion was failinp She could rcul 
line print at this time hut was unable to see objects 
either to the riphl or left lAidcnth at that time 
she had a bitemporal hemianopsia Her ethmoid 
sinuses were draincrl but without ana effect ujMjn 
her fields or her visual <acuit\ In JosS, she was told 
her fields were bccominp more restneted (lip 17 1 
Her \Tsion Noaember 102S was 6 o in each eve 
There was no papilledema 

\pnl, 1030 on rcadmissiim to the I niacrsita llos 
pital there vans some loss of her olfaclora sense 



KIr 23 Anatomical drawinR to show the \anouscon 
stituents of the full} dev eloper! h}'pophysi5 Note lie 
tween the anterior lobe and the postenor lolie the location 
of RalhVe's cleft 


vision reducer! to lubiilir tape was ripht eat 6 is 
and left eve 6 In all other rcsi>ccts her examina- 
tion was ncpativ c 

()f>fr.ili/»t Mav le. irno transfrontal craniotomv 
ripht I nricr local anesthesia Quotinp from the 
operation notes ‘ There was no evidence whatso- 
ever of a tumor either nliove or Iiclow the chiasm 
The nakcrl eve apjicarancc v as verv much that 
which wt hive alreadv dcscrilicd in other ease* of 
psciirlottimor 1 he arachnoid seemed quite adherent 
over the chiasm and at places thickencil One might 
veil understand how the cerebrospinal lluid could 
he more or less [x:nt up over the rhi.asm .and give nsc 
to pressure svmptoms ' The operative diagnosis 
was suprasellar arachnitis 

It IS iiilcrcsiing to note that before the pa- 
tient s discharge from the Hospital the fields 
had txpanded and were three limes as large as 



hig 24 A Intrasellar R.athkc deft cyst compressing 
antenor and posterior lobes but causing no enlargement of 
sella Note the origin from the Ralhke deft B Supra 
sellar Rathke cleft c)3t similar in origin to inset 1 wath 
compression of optic chiasm and only minor sellar changes 
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Fig 37 Cases Fields after operation Vision — left eye, 6/1 1 mth correction, 
right eye 6/60 with correction 


Case 7 A ttoman jn her 38th year had symptoms 
for only 6 months, bitemporal hemianopsia, impair- 
ment of vision, headache, vomiting and vertigo, and 
an enlarged sella turcica film completed the picture 
Operative findings, pseudotumor Immediate relief 
Cltmcal litstorv L M , aged 38 years (File No 
3tx)op), was admitted to the Neurosurgical Service, 
referred by Dr Edward Lentz, October 15, 1934, 
with the following history 
From March, 1934, 6 months, she has had shoot- 
ing pains in the occipital region and a sense of full- 
ness m the head At times she became dizzy and had 
to sit down July, 1934, the headache, once intermit- 
tent, became constant. Attacks of nausea and vom- 
iting followed She complained that though she 
could see the printed word she could not grasp the 
meaning 

Exammahon There were no objective findings 
save the field distortion and the X-ray picture 
There was a complete loss in the temporal field of 
vision in right eye and of the upper tempioral quad- 
rant in left eye Vision in both eyes was 6/22 Discs 
appeared normal (Fig 19) 

Roentgenogram Defimte enlargement of the seUa 
turcica (14 by ii milhmeters) with encroachment 
upon the sphenoid sinus but without atrophy of the 
postenor clmoid processes The findings suggest a 
pituitary tumor 

All other special exammations were negative 
Operation November 5, 1934 Transfrontal cra- 
niotomy, right, under local anesthesia In approach- 
ing the pituitary fossa along the sphenoidal ndge it 
was evident there was no pituitary tumor A bluish 
membrane overlay the chiasm and optic nerves and 
confined beneath it and around the optic nerves was 
a large collection of flmd The membrane, presum- 
ably thickened arachnoid, was removed and the 
wound closed. 

Operative diagnosis Pseudotumor 


Postoperative course The patient’s convalescence 
was uneventful Save for 2 days of drowsmess that 
often follows the pituitary exploration, the convales- 
cence was uncomplicated Particularly striking was 
the widenmg of the fields within 2 hours of the opera- 
tion and upon the patient’s discharge, November 17, 
12 days after the operation, the fields were nearly 
normal (Fig 20) and her vision was both eves 6/15 
The headaches had disappeared (Fig 21) 

When there are signs of hy'pophyseal dys- 
function one may consider with perfect pro- 
pnety a suprasellar adenoma Such, was the 
case m a patient (Fde No 2759 N S ) who had 
obesity, evidence of femimmty, a basal me- 
tabolism of minus 22, and an homonymous 



Fig 28 Case S Photograph of paUent 3 }^ years after 
operaUon 
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^IC *J Cc« 8 >Kkh cfcrmtias VaM*— Ml «;•, f/6o ngbt eyt. 


before Ihf opermUon, Mty 1934 when Um 
beird Iro<o the fi^ds were reported t« wider 
(b»a oa the previous ez&miuticn 
My ezpenmcs with the «ursleal trettsMot 
of mcudotumorortreduuklltkhu beea nmt 
umfictOTY At kast to the extent thst with 
oeeftcepiiOfl I have m ao in^tnco been eoIW 
to ffwrtte A veemd time 
Tv etfcjk>(ty tf this owbllon n ob^eu^^. 
One mA> pcMuUtt a fnou of (nfictton a« 10 
the cAAetiiyvT k.itcil when the patient hAd had 
An ethfnoiditb but in moU mttAncck infection 
doefc not A«m to hAvr been A fACtoT Tbediajt 
ncm* mott finiD? be iwnbed bv the opernbon 



fiadiDgs thid-enint of the ATAcboowi with ad' 
bcMMu, Aind A droimaCTibed coOectinn of 
fluid lo the dsiemx diU«i&Atu (Ftf. 18} 

lo tdditkn to tbe ioexmed Amount of fluid 
in the dsteroA efaUuntbA I have femnd the 
optk ticrvre (urroonded and coMtricted by 
the thfeheneri pfi Arwchnoid aod have made 
EndiioM jn the iwembrane to rrfiere the ron- 
ifirtjon 

From the slandpotni of liiignow* one mukt 
depend Ur)cHy a^D the ^’lsuAl phesofoenA, 
(he )ov of acuity and tbe Md (fiftor 
liOQA, And bemiiuxipHA or as in tbe preceding 
due A conccntnc contnetkn of vluoa Thu 
potKQt bowerer may in the fint Imtance 
uve had a bitexnporAl hendtnopeiA u at fifit 
the «AA unabie to see objects in either tm 
poTw] 6eid The pro%-liwnAl pre-operative 
dAAfTMTta may be quite rcaaonabK' a tupraaei 
Ur fibrobfiLAtomA 7 Lnow of no meuu of dif 
(erentiamif a fopnudUr fibrobUxlocna fron 
a Auprascilu armcbnoiditir unlm it be by 
neam of an encephaktgnun In the latter 
esae the dstema chiaamatU may be enlarged 
■Uemid the ipacei not be entirely ihnt ofl by 
adhroona and In tbe forroer the ciatern would 
aot be portrayed 

Tbe fotknrine caw b of no little intereit 
bccauae tbe aymptoma mere only of 6 nw»lh» 
duration and the sdU toracA woi dehniteiy 
enUrged Tbepkture would have been readSy 
expUined by a pituitary adenotna 
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hemianopsia The case proved to be one of 
pseudotumor No tumor was found at opera- 
tion and the end-results have been most grati- 
fymg At least, April 4, 1930, 6 years after the 
operation his vision was nght eye 6/15, left 
eye 6/9, as compared with nght 1/ 60 and left 
4/60 before the operation He said he felt bet- 
ter than he had for 21 years He weighed at 
the time of operation 210 pounds and at the 
time of this report, 213 pounds 
Bnefly, then, suprasellar arachnoiditis may 
be said to be characterized by faihng vision, 
optic atrophy, an hemianopsia or concentnc 
contraction of fields, usually with no enlarge- 
ment of the sella turaca, but m some instances 
with signs of hypophyseal dysfunction 

GROUP v TUMORS OF RATHKE’S CLEFT 

There is good reason for the recogmtion of a 
separate group of tumors to be known as the 
tumors or cj'sts of Rathke's cleft In the past 
the term “Rathke pouch tumor” has been 
used loosely to designate almost any congem- 
tal suprasellar tumor, and chiefly for the hypo- 
phys^ stalk tumors The term so used is 
obviously a misnomer, for the stalk tumors 
are not truly tumors of Rathke’s pouch or of 
its adult counterpart, the Rathke cleft in the 
adult human hypophysis 

The term “Rathke’s pouch tumor” for ob- 
vious reasons, as we shaU see later, should give 
way to “Rathe’s deft tumors ” In this bnef 
commumcation we shall endeavor so to define 
the Rathke’s deft tumor anatomically and 
pathologically that it may be identifi^ and 
acknowledged as a defimte pathological entity 
and may be differentiated from any other 
hypophyseal or parahypophyseal lesion 


Fig 29 L.e£t, A portion of the cyst -wall showing the 
cihated columnar epithehum, A, with transiUon to un- 
cihated cuboidal, B, and flat cells, C Hematoxylin and 
eosm stain. Right, A high power view showing the stout 
cilia projecting from the columnar cells Hematoxylm and 
eosm stam 

Fig 30 Left, Transition epithehum of a pseudosqua- 
mous type m the cyst wait Hematoxylm and eosm stain. 
Right, The same area under higher power showing the 
tendenqr to stratification and squamous-hke cells in the 
lower layers Hematoxylm and eosm stam. 

Fig 31 Case of Fiilstow Left, A larm Rathke cleft 
cyst of the mtrasellar type compressmg the anterior and 
postenor lobes, particularly the latter Right, Part of the 
cyst 13 Imed with a cihated columnar epithehum 


Rathke’s pouch m the terms of the anato- 
mis f IS an mvagmation from the roof of the 
pnimtive oral cavity In the process of de- 
vdopment it becomes constneted off and a 
sac IS formed with a narrow stalk (Fig 22) 
The sac eventually doses and the stalk, origi- 
nally connected with the mouth, usually dis- 
appears This stalk m some cases persists, as 
does the thyroglossal duct — the analogy is 
quite dose — and from the epithehal rests the 
stalk tumors have their ongm 

The ongmal Rathke’s pouch becomes con- 
verted mto a solid structure, the pars antenor 
or the glandular lobe of the hypophysis But 
there remams between the pars antenor and 
the pars postenor or processus mfundibuh a 
small cleji (Figs 23 and 24) This ts all Uial 
remams of the original pouch, as described by 
Rathke, and it ts from this cleft that the tumors 
we discuss originate In this sense it would 
seem proper to designate them as Rathke's cleft 
tumors 

For purposes of illustration, we present the 
followmg case 

Case 8 The piatient, a male of 52 years, had had 
frontal headaches and eye trouble for 2 years Bhnd- 
ness of the nght ej e for 4 months Temporal hemian- 
opsia in left eye Blurring of discs Erosion of nght 
sphenoidal ndge Transfrontal cramotomy with ^s- 
dosure of cyst presenting between optic nen'es 
Histologically a true Rathke’s deft cj'St with colum- 
nar abated epithehal Immg 

Chmeal history C B (File No 22337) was re- 
ferred to the Neurosurgical Service of the Umversity 
Hospital July 27, 1931, by Dr R D Wallace About 
2 years before hiis adimssion he began to have frontal 
headaches He was treated for sinus disease and in 
II weeks his headaches disappeared They returned 
8 months before his admission to the hospital and 
persisted from this time on They were dull, con- 
stant and mostly frontal, though for 2 months be- 
fore entrance mto the hospital he had pam in the left 
temple 

In 1929, about 2 years before admission, he began 
having trouble with his eyes Objects were at first 
blurred and indistmct His vision became steaddj 
worse until he lost it completdy m his nght eye 4 
months ago 

Exaimnation revealed total bhndness of the 
right ej e, temporal hemianopsia m the left (Fig 25) 
and yellow optic discs which were blurred along their 
margins There were no other positive findings 
The spinal flmd pressure was 150 millimeters of 
water The blood and spmal fluid serologj' were 
entirely negativ e 

Roentgen observations The roentgenogram of the 
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GROUP VI HYPOPHYSEAL STALK TUMORS 

In the classification we have adopted of le- 
sions that are indirectly related to the hy- 
pophysis, what we have chosen to designate 
“hypophyseal stalk” tumors constitute a not 
inconsiderable number and these may be dif- 
ferentiated from the precedmg group, the 
“hypophyseal cleft” tumors, by certain path- 
ological and climcal charactenstics For illus- 
tration we have selected 4 cases from our senes 
In the first case, a boy of 16 years (File No 19387) 
Tvith the stature of a 10 year old chdd, the outstand- 
ing features were arrest m growth, convulsions, som- 
nolence, headache, defective vision, primary optic 
atrophy, a bitemporal hermanopsia, die roentgeno- 
gram revealed atrophy of the dorsum sella and con- 
volutional atrophy, the floor of the sella was mark- 
edly depressed and there nas the shadow of a 
calafied tumor suprasellar 
In the second case, the patient, a child, though in 
her eighth year, was said to have had headache smce 
she first was able to talk There were no neurologic 
signs save an abortive bilateral ankle clonus Of hy- 
pophyseal stigmas a tendency to adiposity, includ- 
ing a protruding abdomen, prominent breasts, and 
tapenng fingers were readily recognized The basal 
metabolism was minus 6 The right eye was amaurotic 
and the temporal field of the left e>e was obscured, 
the discs had the appearance of a subsiding choking 
with atrophy, they were gray with obscured margins 
In the roentgenogram the chnoid processes had dis- 
appeared, the floor of the sella was eroded, the sella 
turcica was somewhat enlarged, and above and behmd 
was a calcified shadow 4 by 6 centimeters in diameter 
In the third case, the predommant symptoms were 
those of increased mtracramal pressure, headaches, 
projectile vomiting, and papilledema There were no 
sensory, motor, or reflev phenomena There was 
convolubonal atrophy but no apparent involvement 
of the sella turaca Vision in the nght eye was 6 /ji, 
in the left 6/1 a and the discs showed a papdledema 
of plus 5 diopters The fields were normal The child, 
aged X2 years (Fde No 9169), was short for her years, 
there was evidence of adiposity, the basal metabo- 
lism was minus 4 A year after a subtemporal de- 
compression the child suddenly died and a large cal- 
cified tumor was found extending from the anterior 
prefrontal space to the antenor margin of the pons 
The first three cases ated were those of children, 
8, 13 , and t6 years, respecbvely, and the fourth is 
included because of the contrast m ages This pa- 
tient, a woman m her thirty-third year (Fde No 
10038) had complained of headache for over a year 
Her symptoms might readily have been cited as 
those of an h3T)ophyseal adenoma amenorrhea, adi- 
posity, basal metabohsm minus 15, a bitemporal 
hemianopsia with deteriorating vision (2/60), but 
the sella turcica was not enlarged A cystic tumor 
beneath and behmd the optic chiasm was found and 
removed and the patient is ahve and well S years later 


Aitogetlier there are in our files 16 cases of 
these so called hypophyseal stalk tumors The 
life history of these tumors has a mde range 
In about half it was a matter of months, from 
4 to 10, and m the others a matter of years, 
from I to 7 For example, in i of the cases 
cited (Case 2), a child of 8 years, the patient 
had complamed of headache smce she was old 
enough to talk In another (Case i) the child 
had had headache and somnolence for 3 years, 
and his growth from the begmmng had been 
arrested The first symptom m 6 cases was 
headache, m 2 headache and dimness of vision, 
m I headache and somnolence, m i dimness of 
vision, m 3 arrest of growth, and m i convul- 
sions 

The basal inelaboltsm, when recorded, was 
always subnormal In fact, m the vast ma- 
jonty of lesions, when hypophyseal function 
IS disturbed, the metabohe rate is below rather 
than above normal This apphes even to pn- 
mary hypophyseal adenomas Hence, the 
metabohe rate is of httle or no significance m 
the differentiation between parahypophyseal 
and primary hypophyseal lesions 

As to the sex and age it so happens that two- 
thirds of our patients were males This is a 
matter -of httle significance But, as to age, 
one would expect when deahng with lesions 
arising from congemtal anlage, that the ma- 
jonty of patients with stalk tumors should be 
children or adolescents This supposition is 
quite m conformity with the facts Of 14 cases 
analyzed, 9 were between the ages of 7 and 17, 

2 were in the third decade, 2 m the fourth dec- 
ade, and I in the sixth For purposes of com- 
parison, remember that 70 per cent of the stalk 
tumors developed in patients under 20 years 
of age, whereas 84 per cent of the same num- 
ber of adenomas were found m patients over 
20 years of age Age, therefore, may give a 
clue to the differential diagnosis of the various 
groups of tumors in this region, if it be ac- 
cepted that the majority of stalk tumors ap- 
pear m children, that adenomas are unusual 
before the twentieth and suprasellar fibro- 
blastomas before the thirtieth year 

When considenng the visual disturbances of 
stalk tumors, one must bear m imnd the loca- 
tion of the anlage from which these tumors 
ongmate When tumors anse from the lower 
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ikaQ ibned ksdc craloo o{ the riftit «rhgTvAI »I 
iVtfc. Tlw pltBlarj ton* m awu c d ii bj t mBU* 
tnrUr* ud kbncd ao ccoskn or cnluxcmaL 

JuIt’ 19, 1911 Rit^ truttfronOtl 
cntokrtoar areraB ■•nueik Tbe omI thul 
flap* *<Tc re&ctad u for pftmUry aplontloB It 
»«u uifamit ihu Uwc *u u bmucd bin 
m aiu pmnn aod, u Um Inwlal lobe wu elov« t ed. 
*B Bsonnl Biamst of certbvaplotl fluid wu rraco- 
ited Thfa to ndnori the ftnuj ' c ttat * dear view 
cooM b« bad ol the whole utemr fcwa from d|bt 
to kit. Pr ta e a tiiit b«t*ees the optic aenra «m • 
Uukb Dcmbnac, t rli kwt ly • c}tt wail {Ftf *61 
Htb wu rewdiir freed (ram both tb* otkt 4^ left 
epde ogm tad 6 cwbfe ouUmsUra of t brownkb 
fllitd wu CTWcwtted from the qru ctrtlr WkbUdi 
tb* cftt wtlU colbpwd, letrltf t cocisaion^ cptc* 
bet weta then ud the MK nerru Tfaeiduuawu 
iSapkeed backward tod tb« dittaoce fma the optk 
ioranlm to the ebram wu at leut 3 ewm aieXen 
{Fift n and j8) 

The wills of the Rithke t deft cyst twiallj 
are tiiwd with A oolurana; eptthehom from the 
{uB surfsce of wiuoh there project stcaU dlU, 
iisu«lly tevenl from one okl >9) The 
mopiuiB of thcK ceOs u shnEir to that of 
the f^tbiet cdli but cootslns 00 tnado. It U 
qtdte nniolated uid iBacDld 4 Ike. The tm 
deui usually at the bottom of the ceD b 
rouod, ba^y duomadolied atid da^e 
There are basal bodies at the base of the dlla 
This columnar cpltheUvim may be foQowed 
into trandtkmal cubosdal aud cdb oeilher 
of whkh poMcaa cBia Some times there b la 
the tumor wall a poori> developed squamous 
cpithfUum (Figs jc and ji* suggestiog the 
poaafbOitr a iranaltiof) of these evsta tato 
the atatt tumors The rest of the tumor is 
annposed of a rucular and hbrous bed the 
Utter of rather stout proportlom 

It may be that these cysts are not always 
lined with a cJhated eplthdiom. There b ao 
occasional thin waQed cjwt frlog la the cupri' 
aeZUr regwo whJdi « Imed with a flattened 
cefi similar to the type of cefl seen la the trao- 
shlon areas of the dUated cyst Doe to the 
pressure of fluid within the cj-sh it b quite 
possible that the cdb. onginiii) dEaicd and 
columnar bare lost their dba and become 
flattened 

The evidence for the origin of theu cyits 
from the remnaals of the Ralhtepouch tW b 
the fluding of Dufly that the lUthke deft 
c>-sti are Hoed by b cjliadrlcal cpitheGnm 


wUch b often dliated and in the fact that 
dHated cells In the Rathfce deft of the adult 
hvpophrsb ore found in a small proponkm of 
cases, about t In 50 or less. Ranmsra fooad 
them in only a of joo bypoph>ies The origin 
of these cflhUed edb u not \'ei7 dear How 
cvtrr we believe that from soch crib may be 
traced the origin of the timwir which we desig 
note as A JUthke ddt cyBt 

Only X sach tomor has been found in my 
•erses of hypophyseal himort (ace Case 6) but 
U b probable that more wfll dbdosed aow 
that wt have a more predse ides of their oa 
tore. Thooreticanv evsts of Sathke s deft 
shoold be found within the seSa because of the 
pKKBtkM) of the ddt rcmivuit betw e en the in' 
terioraad thepoftenorlobes. Sachacysthu 
been described bv Fulstow who foimd a large 
cyst In the b'rpopbj’aa betwe en the ontenor 
aM postenor wra in a tnsxt of 4S with gUoda 
lar sTcoptoms but no ocular manlfcststirDs 
Tbe ONpopbrna was about three times nonnil 
losbe Toe cyst within It WAS lined with strat 
iflffd aquamoQs cpithdhim with h»g papBlary 
pfojectioas on ’i^ch a knr dliated colmnntr 
epithdlum cmild be seen Some of the orib 
conUlaed omde In aUlU characteristics, et 
oept for the papillary ptolectlota, the cyst 
resemble* tbe cyst for which we have rwerred 
the term Ralhlte s deft evsL Such cysts may 
iu>t be rare and it u poaeibie that the shs^ 
cysU of Dufiy for example, fall into thb 
group H>rte» deacribes nucroscopSc cysts 
httod with a cvtlndrical rpiihdium wnkh nuY 
be abated or non abated and be too believes 
these cysts are derived trom Ratbhe s pouch 
Ue 01^ that the term Rathke pouch tumor 
be abandoned and for the reaioiis givea the 
term Rathke s deft cyst be subrtitated. 

It should be oufte apparent that in xnany 
ioatances jt will oe qidte impassible to deter 
mine b^ the r^nt***] peture before the opera 
rioD *hat tbe nature of the lesion may be. 
One might rtaddr nuatake a Rathke s deft 
tomor for a primarr hvpophncal tamor 
should the cyst be IntraaeDar or for an eiti* 
•dlar edenorna should the cyst not be con- 
tained wnthln the conflnn of the scBa turcfca. 
At the opcrtlioti the Rathke ■ deft lesmo will 
be found to be predilasma] and cystic In char 
acter 
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TABLE II —THE INCIDENCE OF ENDOCRINE DISTURBANCES WITH RELATION TO AGE 


Case 


Dwarfism 

Somnolence 

Adipositj 

Sejiual defect 

Fcmlmmtj 

Polyuna. 

Amenorrhea 

EmsoatiOTi 


t 

7 

plus 





plus 


1 


Under 

30 

Yt:m 
of age 

0 \cr 30 
>ears 
of ape 

3 

8 



plus 






3 

9 


plus 

plus 

plus 

plus 




4 

13 

plus 

plus 



plus 




S 

13 

plus 


plus 






6 

IS 

plus 

plus 


plus 


plus 


plus 

7 

IS 

plus 



plus 





8 

16 


plus 


plus 





9 

17 

plus 




plus 



J 

10 

as 


plus 







*■ 

tx 

38 


plus 

plus 


plus 




13 

33 







plus 


13 

J 8 









U 

SO 



plus 

1 

pltts 




more lower anlage direct pressure and primary 
optic atrophy 

There are m a few instances assoaated or 
nctghhorhooi symptoms, and here and there 
symptoms of e’ctraneous ongm not related to 
either the hypophysis, the discs, or the fields 
In this category are included visual hallucina- 
tions (3), auditory hallucinations (i), deaf- 
ness (3), tinnitus (i), vertigo (i), diplopia (x), 
loss of associated movement (i), inequahty of 
pupils (1), and, in several, signs of frontal lobe 
invasion, such as defective memory, psychosis, 
delusions, joculanty, imtabihty, viaousness, 
mental apathy, and depression 

Because of the varying location of these 
tumors along the stalk mth relation to the 
sella turaca the roentgenograms present vanous 
pictures Thus, the sella turaca was moder- 
ately enlarged (4), markedly enlarged 14) 
There was atrophy of the dorsum selloe, 
moderate (6) or marked (5) Convolutional 
atrophy (4) was an indication of prolonged 
intracranial pressure The most sigmficant 
X-raj evidence as concerns the differential 
diagnosis, is calafication Calcification was 
noted m half of the senes and the resulting 
shadows may appear as irregular areas scat- 
tered throughout the tumor or as a marginal 
shadow following the outline of a calaficd 
cyst wall This combination — calaficd shad- 
ows, endocrine disturbances, field distortions 
with alterations of the discs — cspeaalh in 


young people bespeaks with reasonable cer- 
tainty a stalk tumor 

The following are 4 illustrative cases re- 
ferred to in abstract at the beginmng of the 
section on hypophyseal stalk tumors 

Case 9 Summary Always undeveloped, the pa- 
Uent was admitted in his sitteenth year Somno- 
lence, headache, ptosis Oeft), and convulsions were 
the outstanding sjonptoms At operation a large 
cystic tumor was revealed 

Chmeal history C M , a boy, aged 16 years (File 
No 19387). was admitted to the Neurosurgical Serv- 
ice of the Umversity Hospital on June 18, 1930 His 
father was subject to convulsions, his mother was 
living and well, there were no brothers or sisters 
He had always been underdeveloped Three >cars 
previously, he became backward in school, refused 
to stud} , complained of headache, and was slcepv 
most of the time One vear before admission, vision 
began to fail In April, 1930, he had three convul- 
sions, in each of which he lost consaousness 

Neurologic status Though 16 vears of age, the 
child’s stature was that of a boy of 10 j ears (Fig 34) 
There were no neurologic signs other than ptosis of 
the left c}ebd. There were no h}-poph}'seal stig- 
mas other than arrested growth, and at times som- 
nolence 

Ocular disturbance \ision in the right e}C was 
6/60 m the left e>c, 6/30 The fields showed bitem- 
poral hemianopsia Pnmarj optic atroph} was 
present 

Roentgen obserralions There were convolutional 
atroph} , with widening of the sutures, the shadow of 
a calaficd tumor (Fig 35), and almost complete 
alrophv of the dorsum sclLx and the posterior chnoid 
processes The floor of the selta was marlcdlv 
depressed 










Hmfbrml «Ulk tmmt tmat W ai *t»A ta» cAkirn 

I Us arfU, eac^rrma^ tbi tptie etiian ad •akkf'btM oO mt. uwhImh Uxw w 


epUhdkl anlafi« (Fig. 33) oq« * prlm*iT 
cbUc atrophy and wtra from tlie oppcr epi- 
UttBai anlue, a papilledema vith a tecoodary 
optic aixofay It I5 oot alirty* possible to 
detennloe at the operatkn from vhkii of 
these tvo aolam tne tnnior aiisei, bat we 
have aaomed uut vhes the tamor was pre* 
dsfaumal the tinuor aro«e froca the knrer 


anUge aod wheo retrochlasmal, from the 
per aolage (Fig 31) This woald seem to be 
mne out by the ueb In all caaa but one 
of primary optic atrophy the tumor pro- 
seated precfaiaamallT ai^ In osoat (5 of 71 of 
those dcj cnhcd as retrochtumal there was a 
aeooodtty postpapCUtic atrophy 

As to the nrvof JUIds of 7 tnniors prechias' 
raal the &dds were described as follows t 
temporal hemianopsia of one eye, i coocentnc 
contraetkm 1 bUenpond quadrantanopaia 
and a bUemponl ben^DOpsu IMirrcas of 6 
tomon manifestly rciroctuismal the lieldi 
were as follows j bioasal hernia nopiia i bar 
tel Atsloo I rurmal ficMa aod t boowtiynKPus 
henuanopsias. 

SamiaarialQg the parlous &dda of the entire 
sovs of stalk turnon there were 

w h mw Bwi SamiTi t 


As ooe might anudpote, because of the 
proaiadtT of the sulk turnon to the seOa 
turcica arid the ramltlAg pmsure co the hy 
pophyiia atiaertnt dttltahiiuu of one 
or another fota part of the clinical picture 
(see Table II) 

These cadocrine distuibajsca are more corv- 
ataat (a the yoonfix tWan in the older patient 
Tlie raoet commoo ul them wai arrest of 
groerth tod the orxt most commo n comniv 
leoce. la addJthm to dwarfism (7) aod socr- 
DolaKefd) there mey be adiposity M aczBal 
defeds (4) femininity U) pofyoria u) airtny 
orrhea it) and eznadatim (1) Generally 
n>eaklng the eodocrine features are those of 
the FroeDch type. GlgaotUm or acrotoeplr 
were coosplctvus br thdr absence. 

One mf^t anticipate alfni of faCnscrcafaf 
p r e tt itT t when the tumor eocstMdxs upon the 
third eentiide and eaubfiibea a vertlrloilar 
block hence headache >ocdting a&d pap- 
Olcdenia Headache and A-otsitiitf were com- 
mon to all whereas papflkdesna was obsened 
only three times in the series 

One most dl^ioe the effects of Ixafirect pret- 
sure such as beadoefae eoariting. and pp- 
Dkdeina and arcoodary optic atrophy from 
that of direct preasarc, primary optk atrophy 
Agalm we most pi e amn e that tumors from the 
upper aalage are more prone to cause Tcntrio 
war blodLa with conseqocot Increased totra 
oanlal pre ag ore wherw Unaort from the 
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Sublemporal decompression This operation, pre- 
ceded by a ventricular estimation (by Dr F C 
Grant), v-as performed on September 24 Onl)^ 15 
cubic centimeters of flmd obtained from the left ven- 
tnde and 8 cubic centimeters from the nght Appar- 
ently there was no h} drocephalus 

Posloperaltvc course Convalescence was unevent- 
ful, and the patient w as discharged on October 4 At 
that time the papilledema measured 4 diopters m the 
nght and 3 5 diopters in the left 03^6 Three months 
later the child was readmitted to the hospital and 
while under observation suddenly died with signs of 
medullary compression 

Autopsy At autopsy a large tumor was found at 
the base of the bram with all the charactenstics of a 
stalk tumor (Fig 39) 

Case 12 A well developed woman, aged 33 years, 
had complained of headaches for over a year There 
were a bitemporal hemianopsia and amenorrhea, but 
the sella turaca was not enlarged Eight years after 
the removal of a cystic tumor beneath and be- 
hind the chiasm, the patient was well Benefit fol- 
lowed the administration of thyroid extract 

Clinical history K A K., a woman, aged 33 years 
(File No 10028), was referred to the neurosurgical 
service of the University Hospital by Dr Raymond 
H BIoss and Dr Wilbam G SpiUer, on December 
16, 1926 The previous medical and family history 
was unessential In October, 1925, the patient began 
to have headaches, at first duU but constant, later 
becoming very severe and occumng at intervals of 
several days They were referred to the midfrontal 
region, with much pam over the right ei e In June, 
1926, she suddenly became aware of fading vision 
and m August, she had the first vomiting spell On 
one occasion she had diplopia On December 4, 
vision became much worse and on December 5, for 
the first time she was unable to read She had been 
recemng courses of roentgen treatment, but the 
fields continued to contract and the sight to fad 

Neurologic status The patient was well developed 
and moderately obese Her average weight for the 
past 10 years had been from 150 to 155 pounds (68 
to 70 kilograms) There were no sensory^ or motor 
disturbances The reflexes were normal 

Cerebrospinal fluid The pressure was 182 milli- 
meters, the flmd contained 4 lymphocytes, the Was- 
sermann reaction was negative Globulm was not 
increased 

Roentgen obscrrations The pituitarv fossa meas- 
ured 10 millimeters in the anteroposterior and 5 
millimeters in the vertical plane (Tig 40) 

UypQphystal stigmas The basal melabobc rate 
was minus 15 The menses had been regular until 3 
months before admission 

Ocular manifestations \ ision in each eye was 
2/60 The fields showed practical]! a bitemporal 
hemianopsia, although nsion was not wholly lost in 
the upper quadrant of each temporal field 

Right transfrontal craniolomi December 20, 1926 
The tumor presented prcchiasmalh but extended 
beneath and behind the chiasm It contained straw 


colored flmd A considerable portion of the cy st wall 
was removed and the wound closed. 

Postoperative course The patient recovered from 
the operation and 8 y ears later has no signs of recur- 
rence (Fig 41) 

Eistological report The tumor was a typical stalk 
tunnor, often styled adamantmoma It was com- 
posed of the tyiiical branching epithehal tree, with 
the basal ameloblastic lay er, extensive stroma, cysts 
and calaum deposits in the thick fibrous capsule 

THE PATHOLOGY OF HYPOPHYSEAL STALK 
TtTMOR 

Of all the tumors included m this collective 
review the hyrpophyseal stalk tumor enjoys 
greater distinction than any other Aneur- 
isms, pseudotumors, fibroblastomas, and 
adenomas in this region can claim no diistmc- 
tive features The same cannot be said of 
the Rathke’s cleft tumor and the hypophys- 
eal stalk tumor Hence we will discuss at 
greater length the pathological features of 
this group 

These tumors anse from the remams of the 
Rathke pouch After the Rathke pouch has 
lost its connection with the buccal caxnty there 
remams behmd a so called duct composed of 
stratified epithelium representing the former 
connection with the buccal caxnty This duct 
has been called the " craniopharyngeal duct” 
but, as stated in my introductorj" remarks 
erroneously so, and we have elected to desig- 
nate it as the “hjTpophyseal stalk” and will 
refer to the tumors ongmating therefrom as 
“hypophyseal stalk” or simply as “stalk 
tumors ” 

The cells composmg this duct may disap- 
pear completely or groups of them may' be ear- 
ned along xvith the antenor lobe of the hy- 
pophysis and be implanted along the supenor 
surface of this lobe near the diaphragma 
sellce or along the mfundibulum at its union 
with the tuber anereum at the base of the 
brain The frequency' w-ith which these epi- 
thelial rests occur is shown in the mvestiga- 
tion of Susman, who found 71 of 230 adult 
human hypophy ses or 30 4 per cent with epi- 
thelial rests .\n even higher madence is 
reported by Carmichael who found them in 
39 I per cent of adult hypophy ses The ma- 
jonty of these cell rests were epithelial m 
structure sunilar in histological structure to 



SURGERY OYNECOLOCV AND OBSTETRICS 


Ut UUf U m Tbe b*M] iKUbctlc nta wu ndoat 

Jfjo tLe patWol mdnhudla a. 
»lat« ol ctspor Dr Grant t t j pot* ! aa ctibtc ccalt- 
srtm trf « dark bnm flaU tram tb* C]«t. wltbmt 
U17 rebel Deb^dratlnf cfnU iet M ed ^ t»o traD, 
and tfae pvtimt hofcred Ib t Kate o( muMudosconi 
(or 8 vttka tod di^ on October 6 

PsHtUrieoi TW toator MmxM. tract ibe 

troetat Mxt to tbe peat* (Hf if) D wu ihrwtt 
coaptrlair oklitd tad cytoc Tbt tmdiBt cm 
bnb bid been amipc eit c d titb medust >olteiitB< 
ot tb* embnun 00 bodk tides Ibttido^ksQy tbt* 
mat a typlal ttalk ttnoor stiaftaT (a lU cbaxacicr 
Utks to the other tuw r t tacept tbtt tbe eyvt tor 
nauna tcrc very cmiacrocti tad caidkatMo vat 
axtramdr exUatira (imhvic abiwat all parts cd 
tba hoBor 

Can 10 A firl, a|ed 8 >earv bad had daily brad- 
tebes (or nan in tbc past noatb maoD had 
talkd, tod tor 8 daya faa dacha had been brCena and 
mnUiof harearit A fauv caktbrd tocoor vat 
found t^ m part m n a rod Tbe patknt wu db- 
chufcd tt dan titer opaadoD 

OratcoJ Hitsrr LEU a firt, ac**! * 

jC4i NS) vaa raCerrad to ibc ae nr o mp eal cUnic 
by Dr J L UcRce, oe KorembeT ij i«s5 Tbe 
motbR laid that (beebild had had a hodtebeemy 
day aoca tba cnld tiQt Tbc itctcU kstrd abont 
as bear aod a halt aad bttle <tt«thn vu paid to 
tbca Bat (or tbe 8 da)t prccedikf tbc 

beadacbe bad beaa (nteiiaa tod voouunt uccataoi 
Foe a tcMaib awoe bad been (ado9|L oatii at th* 
tbae o( (be cbdd ceatld tot recofatae bes 

playnatca 

jfnrttMie ftwtmi Apart (ram as abortrre aoUe 
donio CD Mtb Bdet, tberc vert 00 ae nra ta^fc scat 
except tbooe to b« recorded 

stit»ss Tbm vta a tendency to 
adlwwtT protrodiag a t d o c aen . promiBcal braatta. 
IM taperli^ isfcn Tbc batal mmihiUir rata was 
edana 6 

Ocidcr rfirfarbiwxi Tbc left rya iboaed a toO' 
pocal bcimaBopat tIsxm vaa Umted te coontuf 
U(Ct Tbo rifht c^e aaa bUod Tbe ditca had tbe 
enpemne* o( t oiDsldtac c>a>V,tB|;, nth clrof>h> 
tbn aern tab btarred marttns 

J^aJira rdirranliaar Thera vtie destncticsi of 
tba proctaaes, tr c aaoB cd iba floor oi tbc kQs 

aad toCM enlatfement of tbc aeSa A Utfs caL 
careoct depodt ata seen erte ndtm faackvard a»d 
irpaard it «u abovt 4 ceoUmeten 10 dtaiHler 

Crmatriay On Jutoarr 13 ifad a trmMfrnata] 
crmiuoto«y vat peiltaai rq oa tbc left tlda Od rn- 
flecUoD of (be (bp, tba dun vat c ic cf^atti teiiM. 
but iortnnately a dilated amtnde vat (oond and 
artb Its eraatatHn tba pr eamr e nta eadt^ re- 
lied, an uneb •• ibit tm tmlal leha ot Its onn 
vci^t teO aaay iDActenlly to aipoae the refkia d 
tbe cUuoi 

Tba twBor vu mddy trsD^ prcacatlnf pi v tli i as 
loaBy Tba left optic bctts, seen, vas eo tba 


•trctdi and ribtem-like. The oeater erf tba tnaee 
KDOed 'yttiCj tod tboet i cubic cmtltortcr trf And 
vus aYacotted T hi o mh a capsokr Om 

caalty vus curetted, b«t Iktle Usaoc vas rceovered. 
Tbe cBpaole aru the* treed (roca tbe chhan and 
optic Bcnva, and u moeb as could ba cufly detaebad 
aru nx nwTed Wbn fiaitbed. there prescvteid (q tbe 
sella a atrity nntvtof approslinatdy t by t j 
castlmclera la (SudcIct 

c^wn*. In tbe coaraletccnt period 
vmnlthix pmlttcd Tbe cHid did not met vrQ 
The general cnwdlrion vaa not cspeciaDy Mdtlac 
tory aadoBjaiiury 15,(1 daya after the operatkae, 
the cb2d vaa taken bom The astbcnla ctKlkaed, 
a*d tba ebSd died «• Ftbnaary i 

SuUUtKtJ rep^ Tha tiiMor aaj a typical BlaH 
nnoor nlth a v^ deflud amdohlutlc layer exten 
dav smaaa. and caJdam dcnosUi Spiciilca erf cal- 
amn am ioasd scattered through the ttnnor bve 
(pmHtioo 0/ boM araa sera anyabere. There am 
ntho cxu us l aa areas of dMenetadoa crecyahm 
throaixlwvt tbe tamer cbfedy in tbe streoa Sa 
fbal Qtsoe *ns faDnd 

Cm Ji A ciri, a^ >a yean (Fik No 9160') 
vna ndex obaarntica Ira a >aax with slgas oi b- 
araard mmeruuaJ trea s aj i and atrophy of tbs 
donas acBa, bn dam, aecalLl^ choked discs and 
srrmolcToraaodadqiadty SnbttTtipcrul decss- 
prasatoo vub cg op aory nbaf With reevmct s( 
a y uyt oBtt the pstm dwd co^larfy t days sfta 
A iortB stslL tuam ttdasanihwa) 
ns found at aeiepay 

Omtai kuUTf AG 1 gtri, i|td is (Tile Qtdpl 
na r sfrrred to tbs Daurosorpcsl ismca rrf tba Uea- 
'ranatjr Bo^talby Dr L P Apoiemaa, on Sepbtss- 
bar IS lera For iha tea nootbs pmcdmf adsk 
■oe cbOd compfamed af headwdiea, at first oM 
seven and only once a Dsoatb Os tba day berfm 
•dmnsMie it uas Aa com e d at tba WiQa Eys Hes- 
{stai that aba bad choked dues, ud abcaasnlmed 
lotbswmcs Apart from projecQla Tonntittf, of • 
nciatW daralion, tbare had been ao sympfeiM. 

JfracWegK Oafor With reg ard to tbe natoc ud 
miaory rvhiTnsiB, aasaaloattan gars aorely ncr 
maJ rsMts Thera am so ngas simiting a lesloa 
cstbcT of the cmbnl cr of tbe ccnbcQu bend- 
spbam 

JSmdttna* jDgsiai The child «ts sbort lor ber 
age There au a teadeocT Cu adipoatr aribapta- 
toTanst abdoowa and pracoUat bnasts (T>i 37^ 
Fbt basal urtaboOc rate «as ■fsaa 4 

R*nttt^ ebsrrss/irai Tfaesa ibmrd ccDiols- 
limd atropb^ vnbeut cnlargeneBt of the prtnlCarT 

Oci^S * diMtrittMtxs The tieldj sere praetk^ 
aotiBal \ tsioo ra tbe riglit eve «aa 4/ ti in tbe kfi 
^ 6'ta PtfaUedona m both ryes measored 5 
(fioueis 

As tiaras as no pcafthreci Henc e of an bniopbjs- 
atl leskio and then am kghly chokad discs, the 
ladicaU^ lor a enbtetBpoTsl decoapcraBC aeersad 
dear 
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Fig 34 Case 9 Photograph of the patient at the age 
of i6 years He had always been underde\ eloped and was 
3 years behind m his studies He complained of headache 
and sleepiness most of the tune, i year previously his 
vision began to fail TTiere were convolutional atroph\ , n 
shadou ot a calcified tumor and complete atrophj of the 
dorsum sellae, and the floor of the sella was markedly de- 
pressed There was bitemporal hemianopsia Vision in the 
right eye was 6/60, m the left, 6/30 The patholoncal 
diagnosis w as adamantinoma of the cramopharyngeal duct 



Fig 35 Case 9 \ sketch of the roentgenogram drawn 

to scale showing areas of calaf cation and enlargement of 
the sella turcica 



Fig 36 Case g Photograph of hypopbtseal stalk 
tumor extending from the frontal lobe to the pons 


enamel organ The latter is a cotmnon ob- 
servation The basilar layer, spoken of as the 
layer of ameloblasts, has a well defined base- 
ment membrane, above which lie columnar 
cells with oval, elongated nuclei of a vesicular 
nature, and with poorly defined cj^toplasm 
Unlike the ameloblasts in the enamel organ 
these cells are often not m a single layer but 
tend to assume a more or less stratified forma- 
tion The distinction between one cell and 
another in this layer is not sharp because the 
cytoplasm of one cell seems to blend imper- 
ceptibl} with that of another Above this 
ameloblastic layer there sometimes lies a 


layer two or three cells thick, which is at 
right angles to the ameloblasts These cells 
have properties similar to the ameloblasts 
but they are often lacking in many of the epi- 
thelial columns Abo\e them hes the stellate 
layer, which forms the pulp, so to speak of 
the epithelial columns These cells n hen t>'pi- 
cal appear as stellate cells which form an 
anastomosing, almost syncytical mass looking 
very much like pnmitive raesenchymie They 
are often not found in this true stellate ar- 
rangement, the center of the epithelial col- 
umn maj be composed of cells looking much 
more like the cells of the stratum intcrme- 
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the cpitheCil portioos oi the tomon, and 
Inm them the ttalk h u por tuu lu nrfgtn- 

These epjthchel rati hxve a knrer aul up- 
per locatfojL From the lower group arfje tie 
tamon which though pnraaril^ latrudlat- 
ffisy bunt through the dUjdmigma eariy 
la tbdr career and lie drfrfy ahore the eefU. 
In this tower group of tun»rv the setla la en 
larged often to a marhed degree and the hy 
po^ysb cnapnaMd or completdy dei troyed 
The *eDar dettnictkm k ctosed partly by the 
fact that the tumor b primacDr latraaeOar and 
grows Erst witMn the aeUar boondorfea and 
partly alio by the suptaseQar exteoilon TUa 
attains large dhneukoi and destroys the ad 
lar walla ty preisure 

Tumors arklng from the upper group of 
edb, thcac }uit beneath the thtrd Tcotridc 
are eotlrdy sapnudUr At times they grow 
Into thk ventrlde and block the outlet of the 
lateral ventride. If the tumor be large cnoog^ 
the adOa, and the hypophytk too may be en 
iJrdy destio>Td 

Lying abi^ the adla turcica as tbe*e tu- 
toon do they enooadt opoo the chiasm and 
optic nm-ea. The cfaiiam k stretched <rm 
the tumor and often flattened out, ao too the 
optic oerves if the tnnKiT be of large dhsen 
sioaa. 


The pQsflion of the t ma ot fn rdalkn to the 
oc 4 k cnlaim b itr^fortant It may He below 
the cMawn, the Utter straddhag the tumor 
and present just la front of the chiasrn Or 
lying behind the chUxm it may push the lat 
ter forward and make the tumor Inaccessible 


These toroors varj a great deal in siie aotue 
arc small otbera Ttty large. One of my tu 
mors ns a small fesua coi'efing the Sw of 
the third ventricle another was so Urge that 
proJectlDg forward between both frontal lobca. 
it cofBpresaed the tataior and nnddle cm 
bral arterlet and caused softening h thdr 
dUtrftuUon Many of these tumors are retro- 
chUimal they grow backward rather than 
forwtinl and octarpy the base of the brain from 
tbe cfaUimal regym to the pona. WTiether 
large or tmoll they are almost always so ad 
herenl to the itroctorea at the base of the 
brain arid to the hypothalamus that h U well 
nigh ImpcMsible to enodeate them althout 
serious tejnry to thev important struclores 


The stalk tomors are discrete lesions well en- 
coEpauUted, but because of their attachment 
to adjacent fttructores they most be looked 
upon u raalfgntnt rather than h epfgn ihit 
attachment k not doe to invnaion of the base 
of the brain by the tirnwr but to firm adbe- 
sioos. The capaulc of the tumor Is adherent 
to the basilar structures at many points and 
to £jmly attached that it k tmpoHfble with 
any de g ree of safety to separate the tumor 
from (Ik adjacent itructmca. 

htot only may these tumors grow forward 
into tbe anterior fossa but th^ not infre- 
quently grow upward into the third ventricle. 
Tbca arkc signs of inaeaacd intracranial pres- 
suTC and hy^thaUmic involvemcst. 

The tumors la queatkm are partly cystic 
and partly sotid ^ cystic portion varies 
gnamy In sise. In some tuuwws it may con- 
stlt ate three-fourths or seven -eighths of the to- 
mor Id others It U much leas extensive Of 
(he solid portwo much u oftext caiofled or 
rwB ossI&mI Id one case Is my series tbe ts 
mor was so ectextslvdy caldficd that It was 
most difficult to obtain s piece for sedloniof 
Much of the aoUd portion ta often aecrotic 
Usually these tumors have thick firm toogh 
capouks 10 that ermi though tbe cyst be 
evaouted the cyst wtl] may not cofltpse. 

The odaviacopk structure of these tumors 
U quite constant They consist d a sobd 
epithelUl tree with braoriiiog and anastomos 
tag oflifaoots CFlg aa) They ire composed 
of eptthdUl c^omnj which intertwine and 
anastomose forming a complicated and often 
confusing Detsrorl. of columna unofig whkh 
b a more or leas abundant stroma The 
amount of tbe e^thdial structure rarki a 
IjDod deal with dUlcrcnt tumors in some it b 
abundant m others scarce and the caHber of 
the column wia from m rttr thin corrf-Hke 
structure to very plamp eplthelUl growths. 

Tbe tumors are sold to rese rn tde the em- 
btyonk enamel organ and typical seetkes 
from the epItheCal tree show a basQar Uyer 
of coluBuuir ceOs a stratum intennedlum and 
a stdUte Uyer Often, bowet-er these Ihret 
arc not seen In the epithelUl columns, 
ntber the stratum fntermeiihim U mbAig. « 
the stelUle Uyer Ucks tbe absolutely duiac 
teristk appearance that h posaesMs to the 
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t ig 39 Case 1 1 autopsy a large tumor was found at the base of the brain 
with all the charactcnstics of a stalk tumor 


An important feature of the epithelial col- 
umns IS the epithelial nests composed of con- 
centncaUy arranged cells in the columns 
These are extremely abundant in some tumors 
and in others are a rather unimportant fea- 
ture Similar cell collections are sometimes 
found near the developing tooth m man 
though their significance is not dearly under- 
stood Keratimzation has been found in some 
of these cells, but Erdheim demed the presence 
of keratin granules 


Giant cells have been descnbed in these tu- 
mors but we have not seen them even in areas 
in which degeneration has been very active 
Similarly glial cells are said to be present in 
the stroma, but in a careful surv^ey of our tu- 
mors IV e have failed to find any 

One interesting feature deserves further at- 
tention The similarity of these stalk tumors 
or adamantinomas to the embrj-omc enamel 
organ has often been mentioned In some m- 
stances the similanty is striking and in others 
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)7 Co* Ptetap&pli of « |uf • jr«u* ft «f> 
«itk ci^ M tnamenoMS ptioa n, of to— j 

■elk. hctoacbn oaDdiac. trmt of ci^tk 

»sd ntyct/ 

dloffi The imdei io the ecQs of the •tdUte 
Uyrr are vwlcuUi and 0T»i and q^opUwnk 
bndge* are somethnea aeen 
The atroma of these lumora varies in iU 
aboDdance in aomc (dentiful and Lo otben 
scanty In some portraos it has a dotinctJy 
hbriOaT nature in othm it has a myzermacous 
appearance and in &dl] others It is ahnoat 
compietciv degenerated The number of cells 
within the *110110 varies widcJy but on the 
wboic ceils arc not very numcroua withui It 
Many of the reh* are of a fibroUastic nature 
Ofteo jxdynucleaj ctUs are found within Its 
meshes large vacuolated ceil* are often acen 
Erideiices of degeneialkm cDoadtute one of 
the looft constant and Intcreatiag features of 
ftali tumon Cyats are present In most of 
the tumors sometimes In treat abundance in 
others In gwiall numbers, but in some ao (yitic 
that tber appear to be a cDogioCDcratioa of 
cysta lying anwog epithelial cohunn* The 
cysts may be very small or may be so large as 



ttfja Cmo ( V (tfua of tw McMacscam <ir»s 
lo ac^ at donqn «eQ«, cu«jtoii dJOTpaussn 

gf poaum duKM tjt acijwa Vo csfcicicuxB 

to hO abnost an entire low power field tber 
are uviaHy filled with a boroogcoeons, pini 
ataining coBold-liIre material Within the 
•tdUtc layer are oftm lai^ taoflen round 
cells with very imall nudei and with vinio> 
lated mcTjUim These cell* pcohaWy repte* 
sect cells the stellate layer that have un^ 
gene hydropic degraentl^ 

Id most of thw stalk tumors giroupa of 
•teOate ceils mav be seen with hyailne degeO' 
ention thrv are usually compmsed take a 
boraoteneouf pink itain and appear to be drfr 
oitely degroeralcd In some of them small 
granules of cakium are present and it ts pos- 
sible that they may andeigo caldhalkm even- 
IubUt One of our tumors bad a tremendous 
oumoer of these areas In a few tumors ooe 
could see the begnmiog of this degenerative 
process in the epithelial nrsts to often teen m 
the epithelial columns and it maybe that these 
neats may erwntuaB) undergo d^eneradoD of 
the sort descifbed 

Caldficatioa is aren in almost all the ta 
mora and so tbandantlv that it may appear in 
every field (Fig 43) The calcified areas may 
be seen as frequently m the ttromt as in the 
epitbeUal coiuinna, though probably more 
a^ndant in the former It appears u smaQ 
calcified granulea, as a conidomcration of gran 
ulea, as small flat sheets td csldfied material 
or aa large irregular caldfled masses Booe 
fonnatkm b said to occur m some ports of the 
tumor but we have not observed It in any 
tumor of our series 
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Fig jp Case 1 1 \t autopsy a large tumor was found at the base of the braui 
with all the characteristics of a stalk tumor 


An important feature of the epithelial col- Giant cells have been described in these tu- 
umns IS the epithelial nests composed of con- mots, but we have not seen them even in areas 
centncally arranged cells in the columns In which degeneration has been ver>'^ active 
These are extremely abundant in some tumors Similarly, glial cells are said to be present in 
and in others are a rather unimportant fea- the stroma but in a careful survey of our tu- 
ture Similar cell collections are sometimes mors we have failed to find any 
found near the developing tooth in man One interesting feature deserves further at- 
though their significance is not clearly under- tention The similarity of these stalk tumors 
stood Keratimzation has been found in some or adamantinomas to the embrjmmc enamel 
of these ceOs, but Erdheim demed the presence organ has often been mentioned In some in- 
of keratin granules stances the similanty is striking and in others 
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FV Cnr I A ikrtrk tW nmtrrtMfmdnmo 
t ink \ocakiMtKW 

much Ins n Id « geaersl wiy they mcmblc 
thcmimdon^on bctltbctraficetmtiaoonc 
cl tbf tttmofi described Im en*mri been 
found The Amrioblulft of tbe tumors cDOtali) 
no {cnnules mthln tbetr cjtopUsm tnd ibe 
tumor itseU posicues no structure tiut cm be 
said to mrreble onomri ntn remirtd> 

When dbcirtdng the orifla of these tuswrv 
n are conlRmted iritb a dilBcuIt probtenL 
rrevumabir thn ante frors thoie reBUtaatsof 
the bypoptayseal stalk that hxvt been arried 
akKTft the antenor lobe of the h>'pcphxs*s lo 
its evolution and devrl o ptaent In tl^tlrtic 
ture (be staJk (tnoon resemble adamanti 
noma*> and for thb reason ha>T been wo callctl 
Hut betOQSc the bosOor Um of celli mem 
Ues the amrloblasta. it has been proposed b} 
Iiy and CTturchdJ that ibnc (cuoon w caQed 
aroetobtiitoiass UTifle it mar be cooceded 
that tbe b>'popIn-va] italk Is componed ol a 
itratitmi rpttfcteSum. no one has detnonstrated 
that the type of epftbetium in tbc stalk and 
the type seen in thM tomonu tdenUca! Tbe 
itaik rramaats arc composed of stratified 
souionus epitbrliom the epftheittl portMm 
nf the ■'talk lumon while epithelbi In nature 
U not aquamnus and has a tiructurc qvitedis 
tlrKtiie Certainty tbe amriobtsM Uke cells 
in the haular bycr are not to be found ra the 
ctalk remnant* Cannichad attempted to 
liemoQjtratc the hbtolQffMnl rimOariir of the 
stalk remnants and the stalk ttnom bot a 
storty of hi* «fKms fafti to rer-cal a dose 
resembtancr The tumor structures are epf 
Ujrflai h nature but not stfuamous in type 



fsc s C»*e » Hypyh j s re i Am twaar PkaO- 
fis|A it puxst S yiui sJirt afanUco 

UebacT tberefore the folkninc situation 
the hypophyseal duct in tbe eiiibf>'D ia liaed 
with a knr cuboidal epathethim aamnSsi; to 
Carndchad and with a modlAed t^amooa 
epltbeilun actoniing to Daffy Toe »r«tl 
remcants are c p m p o ae d of a stratified aqua 
mcais ejalhcliDiB of a ipedal t^'p« untike that 
of the stalk or iu remnants flow can noc ex 
piaiD the dhcrrponnr arid maintain the thesb 
that these tunxu> ori«mate from the ililit’ 
TV paradox n not as difficult as it seems 
to appeir 

Tae hipophvseTil stalk ui the anbrj-o ism 
Umsfely ooneded «{tb the bucctl carrty 
Tnunulion fnnns of epithelium are numerous 
in this rejdoa trarmtkma from cfliatcd cnl- 
unuiar cpithebum to low oibotdat or even flat 
ceil* and esTn to a laocfified squamous epi 
(helium may be followed It b not turprbuiF; 
therrfofe mat the slroctwe ot tbe stalk to- 
■lors differ* from that of tbe stalk or it* rrni 
nants since they may reprcsrnl only tracslUon 
stages It Ls more dlflWruIt to explain tbe ^rtat 
uniformity In ttnjcturr of the* tumors (or 
tbev are always alike m their epithefia] por 
tloas at (case Thus t( ts ditikuit to corr^te 
(hern with tumors that ansc fnim traoMliooal 
epithelial dements One would expect a di- 
versity rstbcT thin a andormlty oi winictare 
So too It Is difficult todlsrefard thesuaiiarity 
which these atsik tumoTw bear to the primitive 
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Fig 4S Mixed tumor Suprasellar 


The cyst was opened, the cavity was irregular in had ceased only to return Julv, 1922, and later the 
shape, and contained no tumor tissue No attempt signs of mtracramal pressure recurred At this time 
was made to remove the cy^st wall and the wound was the c\st was again evacuated and 500 cubic centi- 
closed meters of the same yellowish oilv fluid recovered 

Readmtssion February 13, 1923 In the interval. At this time, when the bov was ii years old, there 
the patient's condition improved The convulsions were signs of sexual precocity (Fig 47), the sex 
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Tic 44 Svprutfbr tmlou 4ail con 

p r e— m apUe x l 'T M ud cUmb It « rhtrd; nM- 


pniurv teralc^ tomon 8 were in the refum 
of the bypoph7>U Of 4 tentomu in rar ec 
rirt, f were wapmellii j mu in tb< third ven- 
tric^ tb« foorth in the cerebrsl hrmiq^bert 
Both erf the suprvdUi tentomw occurred m 
people i t pri. the other » boy both 
Id tWr Blnth retr 

The relation of the«e onjeaital tumor* to 
the stTDctun aimnd the teOa divert •ooe- 
vrhat from that of the more oammoo italk 
lumon fFlf 44) They are duaSy retro- 
chiaamal dlsplaang the optk dtOMn upward 
and forward and aometlme* compreaiing the 
optk tract a rule the (cratomaa extend 
cpward into the third vcninde produaug id 
tenae hydroccphaKii and by vmoe of thidi 
sin mav oDa^re&i a4,KKeDt tlructum and 
give nee to soch oe^ghborbood rNUrptooia. 
Socmtlioes the cupraseQar portion loav aim 
plv be an extrusion from an adjacent intia 
cerebraJ teratemu 

They may be chiefly cyatlc or chklljr aoUd 
The latter portion 1* oauaDy hrm almccst hard 
and may contain extniaive caldAed porttona 
In one of my ca»e» the grot* troearance of the 
tuDwr wa* that of a lipoma In fact probaUy 
Kwen-dghtha of the tamor ms llpocnatous. 
Only on micnacopic mminatioo were the 
dcTivatives of the other cdl layer* diacoveml 
and the tumor found to be a teratoma like 
the stalk tamor* ther are to hrmlv adherent 
to the structure* at toe base of the brain that 
oampleleezUrpatKnuiinpotaibie like other 


coGgenluU turmr* of the brain, anch u the 
tUll tumor* the} occur Dot ooly In younj 
but in older individuaH, a* In one of my pa 
tient* *ho a a* In his fortieth year (File No 
* 8 ^) 

Teratoma* art uauady large ttiawr*, fillbit 
the entire InterpcdiracuUr ipace and e*- 
CToachhij upon the meiial a^iect* of both 
temporal lobe* (Fig 45) They may cootiin 
arras of calofication which are •uilident to 
cast an N.-ray thadow HUtologlcaDy they 
coDtala ekmenU of all the gmn Uyer* and 
differ In no way frtmi teratoma* riaewhere 
(Fig 46) Slany turnon of tU* gremp, bow 
ever have been da«ci&cd aa tcratmd tumon 
because they cooUln the derlTatlre* of only 
some oi the germinal layer* Typical terato- 
miu io the l^n, Kkc time hi the trad* tod 
elicwhert oo&talfi epfthehal elonnta (^acds 
booe. fat blood vearei* cartilage connective 
tlnoe and muKie 

Csss 1 j A ddU 0^ 0 «ss wader obaK'ctVse at ii 
t(rvtk{«rd>etn The k«m it fint pfriestrd a*i 
kr^cyat *Uch Urge qnstiOnof u^>el- 
t«aah ftwd %tn mcttsud m tao setaken* in th* 
6m s ywt LsixTih«c>u»s*rt;lsrTdbysc*lo> 
fled tmaor akwh ;m4ed to be a teratoma Conni 
(Kws, bendpaiesaL, bocDQO> Dooi bstaiaocfwa, texosl 
fsnu otr aitb faaidscfaB. mtea and roaiHac. an* 
tho cxrtsi aadokf ■ptoea 1 b* patieni thMio hh 
flhwsU ym 

V b(n E K a^9)rar»fFih 
No aj&M* '** (dmiltcd to Um aeoroMrpcal 
KTvKt ot dw b*l^*T 1 •ty noapMsi Jvw I 19*1 aUk 
• efatf tzwpkai of cofiTiihKOs Tao >ara befen 
sdiBaaoo be de^ doped *c% ere beadseWt and ipdh 
of^^wuai Moub* before adnuswen hw tEwdi 
am* dna a to tbc n«ht wde tkw cak was asaleody 
aad faia mr»or}' bevin to tad Hs bead aa* tfinea*- 
mg IB nic w tkat m t tear* the *i*e of ka bat 
i-iMWfi-d frees aK« btoaVo Tbere au <V&- 
nite bolct^V dw rubt Ccffipom rechsa 

£*»an >«*— trrealed aa Bftderetey d oped boy wttfa 
loyrt left taaal parma. adiadockoctaesMi aad d>»' 
mrtna left isrpanm of paia and tetsperatara 
aanM ob the left ftda of bt* bodr and ftoe a uji weft- 
tal BvsUtnm 0* tarasaa aad paat pcuusc TW 
dwe* aen pah tbe \cum tivtwn aiu there aa* a 

anbwdntapa ia B t cl u a* left *>• pfaa 4 dioptan, njkt 

cy* pfaa 5 dsoptera The tort U ten o gr a gt utoacd 
coQynkticml raaitiap 

O^tTtat^ Jul> jt 10* Exploratorr oanM 
007 expoaof lha rttbt soior and temporal exatex. 
The b«l(int cf the tennnral bena aa st 

teaipt St ipMKAaemu ds co a ^ ir ta woc Frees a can 
«uls iBtrodflctd mio the ri^t t em por a l lobo ifo 
cabK castimeten of a jcQovnb oOy tdd ociped 
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blindness was frequently recorded Whereas 
in the teratoma patient, though afflicted for 
at least 8 years, his vision at the time of his 
death was 6/15 m each eye 
There are m the record of this instance of 
teratoma many other features that might 
arouse discussion not only as to diagnosis but 
as to treatment But what has been said suf- 
fices to illustrate the essential difiterences in 
the physical expression of these two lesions. 


both as it were of congemtal ongm, the stalk, 
tumor ansing from a remnant of the hy- 
pophyseal stalk, the other, the teratoma, from 
some embryomc rest in the hypophyseal re- 
gion The ongm of these tumors is by no 
means as dear as m the case of the stalk tu- 
mors but It IS possible that the suprasellar 
teratomas anse from remnants of tissue con- 
nected with the buccal cavity 
{To be conclude ) 
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SURGERY GYNECOLOGY AND OBSTETRICS 


E\^ACUATION OF THE GALL BLADDER IN OLD AGE* 

ErrWAJtD A BOYDEN P» D Sc.) **» SAM A ORANTHAll J» M D UmrAPom, ilrrxncrrA 


T he pretent articie b tbc tiurd of a 
terics of lUtistical uulyK* utQlxlng the 
Graham-Golo method of vifu&Hxmg the 
htrmin gtH bladder and dealing with the rate 
of emptying of the biHary yeilde in different 
periodi of life 

In the fiiit itndy (1928) the technique of 
compirtliif volume* wa* refined the variona 
factor* that migh t Influence the rate of empty 
Ing Bere te*ted opeiimcntally and record 
were made of the entire penod of evacuation 
of the gall bladder fat 24 young men and vromeii 
of mescal adtool age. Th» obaervatfona 
eatabHahed the main features of the curve of 
contraction in human bongi and ahowed that 
the most Important period U the firat three 
Quarter* of an hour after a test meal by which 
an avenge of two-thirda to three 
quarter* of the content* of the gaH bladder ha* 
been evacuated depending on the sex.* 

In the aetond itudy (19^4) titer the data 
for young adolts had hm revised and 6 new 
casa added, observations were extended to *8 
boy* and ^xls 6 to ir yean of age. Thb 
rtady rrresled a itrfldng difference b e tween 
the mean rate of evacuaticm m the two noops 
80 per cent of bDe being discharged in chil- 
dren as againat 69 per cent In young adults 
during the first 40 ndnutci after the test meal 
VSTien anaiyied according to »ei however 
ttil« difference between children and adults 
wai found to be due almost entirely to the 
faster emptying of the male lince the gall 
bladder of the giri seems to remain constant 
m Its rate of discharge while pawing from 
cHldhood to vnung womanhood * 


MATOLtAL AlfD METHODS 

'Ihe present study deals with the evaou 
tion of the gall bladder in a group of *4 men 
and women between 60 and 78 year* of age 
(average 66 year*) All of them were patients 
In the Unbreriity Hospital who >olanteered 
to submit to this test at no bttlc tneonvenknee 
and discomfort to themselves.* 

The procedure employed w*i dmilir to 
that nsed In the prtoedmg studies Having 
ascertained that the patient had a negative 
gastio- In teatinal history 3 5 grams of lodettcm 
was administered orally during the evening 
The next morning betore breakfast the pa 
tlent was roentgenographed at s 4 8 it 16 
^ *5 35 4 ^^ and 45 minutes after ddnk 

log a ^Asa of four era yolks tnited with an 
equal amount of Tniik and Kssooed with 
fQgar Exact tndngs of the cholecyitognmi 
were then made and the chan^ng volumes of 
the gall bladder ccanprited m cubic centh 
meter* according to the methods deambed m 
the 19*8 and 1934 articles. Sobseggentlv t 
ccmtnctioD carve for each patient was ob- 
tained by ^tting these volumes against 
(Fig i) Finally In order to aecurc a 
enrve of the mean rate of emptying for each 
»ei and lor the whole group the percentage 
lots of volume was calailat^ for each 8 is 
10 30 and 40 minute reading (Table D 
the redprocala of the sums plotted against 
time In tbw as in the prev Kma study the 
s minute reading has been considered as 
unity (unless otherwise noted) that being the 
earliest reading at which the slack in the gall- 
bladder wall ii taken op by contractioo 
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F)g I Indmdual contraction cun'cs of 24 oW adults, co\enng the first phase 
of evacuation of the wU bladder Ordinates, cubic centimeters of bile in fundus, 
bod> (and infundibuTitra; of gall bladder, abscissas, minutes post abum (after a 
meal of four egg-yolks and milk), Er , He , Ho , etc, names of patients See 
corresponding abbretuations in first column of Table I for original data. 


HATE OF EMPTYING IN SEVENTH DECADE 
IVhen the assembled contraction curves of 
old and young adults are compared (Figs i 
and 2), no outstanding differences are appar- 
ent although it may be noted that the curves 
for the older group are somewhat steeper and 
more regular, also that larger gall bladders are 
more frequent there than in the younger 
group ILe latter observation is in accord, 
perhaps, with Luetkens’ statement that the 
bihary vesicle tends to become ptosed and 
overdistended in old age Furthermore, the 
older women exhibit a rather surprising um- 
fonmty (Fig i B), most of the curves of con- 
traction tending to run closely parallel A 
similar conservative tendency has been ob- 
served in young girls (see Fig 7, ref 3) but 
It has not been observed particularly in young 
women (Fig 2 B) 


These observations, however, are more or 
less madental, the pnnapal value of the 
graphs being to give some idea of the extent of 
individual variations A true appraisal of the 
rate of emptying may be obtamed only by 
examinmg the mean percentage loss of volume 
for the whole group UTien this is plotted as 
a graph (Fig 4 B, sohd Ime), the curve for old 
people takes up a posiPon mtermediate be- 
tween the curve for young adults and that for 
children (see also Fig 3 A and B) In other 
words, the gall bladder of the seventh decade 
seems to be emptying faster than that of the 
third decade Yet, when the data for the two 
submitted to statistical analysis 

Em? differences are 

doubtfully significant, for only m the ao 
minute readings are the differences between 
the means equal to twice the standard error 



That U, the probabiUl> (Pyioo) tlut tb^ 
<fifr«rtnccs might lx* doe to nadom tompUng 
13 u gmt u 4 $ time* In » buodred ‘ 
NriTtlJwten, unct the diflanHM between 
the mean rate of emptying fai oW tg* and that 
in childhood are Kkcwi*o wilboot significance 
r.en though the ciifld gall biaikler anptie» 
dgiuicTintly fwter than that of the jwibk 
adult fiw fcrtklc) — It 1* oeceattnr to oon- 
ridcr the poaiiHBtT that the motility of the 
adult gall bladder lootaao with age If ihfa 
be true, then it rotrtt be doe dther to pro- 
grt»ht hypertrophy of the gmU-bladdet mu*- 
cukturt or to a fetsenlng of roktanc* at the 
duodenal tod of the co mm on b0c doct. 






WTial rvidence bcrwe\er b coofilct 

Ing Thui Lurtitena (1936^ wo tinabk to 
•ubatantiate Chanot'a claim that the gtB- 
blsdder mosculatore atrophies In old age 
hlore often he recdTcd the oppoalte fanpre*- 
thm namely of a tligbt hypertrophy of indi 
vldoal musi^ hben and so of the whole tuak. 
Bat be ifid note a tagfing and tSstentkn of 
the lower end of the gall bladder In oU age, 
whkh seemed to be aaiodatcd with a wethoi 
Ing of the da ttk fibers Also In some cases he 
ohaerved atrophy of the muooaa and sekroab 
of the blood seMeb. On thb baib Neroewr*' 
Ausofte, r934 tiiamcs a kngtbenlng of the 
time of rracuitloo In oM agt. 

Not ha%’e the authors found any evidence 
that suggests a prwTfsive weakening of the 
duodenal or choledochal musculature. Ac 
cotdlogly it seems less probable that the gsU 
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TVDLr I— lAIPrVlNG 01 CALL HI IN OLD ADUL'FS 
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blftdder emptier Cuter La oU aft than that our 
aamples of the <M«s popuUtkui are aot repre* 
seatatlvc of the oid ige group- Iq other 
mnii. It u quite Uhdj rhti the curve for old 
age alKmn in Flgoia 4 B repc e aeau the rt 
actioa of the more foored caemben of a 
iKx^tal group ftameiy tiuae who have 
eacaped infeetka or ob^ructkui of the bdiaiy 
tract For when we ejramine the total number 
of patienta aubfected to tbeae ceata (t b ap- 
pareot that nure iothviduab in the old age 
group had to he dlminated on account of non 
\HiuaIization of the gall bladder thao 1b eilber 
of the other age groupa (aec last oohnmu 
Table HI) In the meolcal atodenti for id- 
ttaace roo pT cent of aH gaU bladdera (eated 
by the Grahatn-Cole metbi^ were vbaahaed 
In the boapftal chfldmi at leaat M per cent 
could be aeen but in the oldest group only 
74 per cent were vbuahacd rurthertDore in 
compoiiog the acriea that were dbeartkd he 
cauae of obliterating accomulationa of gas 
and atoob one abould bear la nuod that the 
8 childreti grooped 10 the third line and 
colmnn of Table HI are ranch le*i ULely to 
have been pathological than the s oW p«pte 
in the tflb for it U well known tnat 

air a awiliowed la much Urjer anwunU b> 
children than by adult* 

A »ur>ey of the three group* thua lead* to 
the condualoQ that the loedkal atudeot group 


la the nxot rtpRseotatire one, that the ctdl 
dies come next aod the old age group UaU 
Aixoniingty it ii bdirved that the moat that 
am be co^uded from iho mean carve of 
emptying In the aevtsth decade b that if the 
btUtty tract escape* pathoiogical alteration 
It* DO w%f of evacuation wiB DOt laseo with age. 

Appamitly the only other investigator to 
•ubiect the matter to meriment haa come to 
dmilu condusiDai ihius Brouner (igro) 
who in^'estigated 6 patient* b e t w ee n the age 
of 60 and 70 yeniB— cadi wrth a Dcgatbr 
atomach and gaU-bladder bbUuy — foaod that 
up tothetuat 90 minutes after ingfstkia of egg 
volL the motility of these gall hladdm icemed 
in ao way to hare been retarded. Thb con* 
vioced hnn that tberr mosojlature waa In 00 
way iosuflkieaL On the other hand, be ob- 
served that there waa a much grester raidoe 
of hde in the gall bladders of 6 older patients 
(m minutes after egg yolk) than in 10 young 
children whom be examiried. He estmmted 
that It ranged from i/io to i/j the ante-dbal 
rolome — an a>Tr*ge residue of 15 per cent-— 
which is Qiore than twice a* much aa the wntcr 
fOQod an 34 ywug adults (see Table HI, 191S) 
Although Broon^* case* were few in number 
and bit estimate* were merdy guesses, it is 
poufbie that the later and least important 
placet of CDOtractku in old age undergo rr* 
tardatioo or curtaBmenL 
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T\BLE U— STVnSTICAL ANALYSES 


Time 

mten.'al 

mm 

Cases 1 

1 

Mean and standard 
error 

Cai« 

Mean and standard 
j error ! 

Difference and 1 

standard error ' 

Difference 

standard 

error 

Probability 

mtegral 

•V. Old adulti \oujig aduU^ 

S 

24 

13 06± 5 5S5 

■9 

IS7S±3 434 

-J 79± 4-063 

441 

0 660 

I? 

24 

33 77±4US 

SB 

3J 33±4-S39 

-1-4 44±6 3SQ 

3S4 

0704 

ao 

24 

S0SI±4JI3 

24 

JO oS± s 566 

+0 43 ±7 166 

i^i6 

0x86 

30 

i 24 

1 Tl73±3 34t 

24 

6I4)6±4 600 

+ 10 b7±S 685 

I S77 

0^60 

40 

1 


44 

«SX7±3 530 

+895+4-445 

a 013 

0^45 

II Old men a'S Old women 

8 

14 

to 29± 2 jSa 

i " 

JO JO±4 50s 

-8Xi±s JOS 

1 664 1 

0 09S 

xa 

U 

25-4i±4 38ii 

ro 

45 47 ±6 470 

-40os±7 6J3 

2 6'o 

0 009 

20 


49 39±S 

to 

73 8a±4 738 

-44 53+7 336 

j J 344 

OAOI 

30 

u 

SS 55±4 !74 

to 

8 o 8 i ±3 741 

-IS 56+5 704 

2 704 

OjOOJ 

40 

14 

73 37 ±3816 

to 

84 0 s ±3 38 j 

““to 63±4 8gi 

2 184 

\ 0^30 

C Adult men vi Adult ‘women 

E 

a6 

1 n tj± J IS7 

1 ” 

1 i 8 oS± 3S<4 

-5«6t4 JJ3 

i 1.446 

i 0 147 

12 

26 

1 :6s9t3Sot 

I ” 

1 50S9±SJ84 

-I3 00±6 JSS 

1 4078 

0 03E 

20 

26 

46 02±4 s6a 

i ” 

94-»6±5 <>4 

-17-84+6 SS3 

T 603 

0 009 

30 

26 

<>o 83±3 597 

1- “ 

7J97±4 S»S 

-14 14+5 745 

1 ** lar 

1 0^34 

40 

26 

69 39±30J4 

1 

78 I3±3 J84 j 

-8-S3±4464 

1 978 

0048 


SEX DEFFEREKCES IN RATE OF EMPTYING 

The mean rate of evacuation in the three 
age groups according to st\ is indicated in 
Figure 5 In the 1934 article, it was shown 
that the more rapid emptying of the biliary 
veside m boys than in girls (Fig 5 A) was 
statistically significant But it could not be 
demonstrated statistically that the gall blad- 
der of young women emptied faster than that 
of young men It was beheved, however, that 
the consistent differences between the two 
curves (Fig 5 B) mdicated that larger samples 
would probably show a sex difference m favor 
of the female Thus it was pomted out that 6 
additional cases m men revealed a similar 
slowness of empt3ang * Also it had been shown 
in the 1928 article that it took nearly twice as 
long to empty all but 3 cubic centimeters of 
the contents of the gall bladder in 12 young 
men as it did in 12 young women — namely, 
128 as against 68 minutes (Table III) 

We were not surprised, therefore, when 
statistical analysis of the curves for old age 

*A3 these earliest cues had been roentgenographed at 15 mmute in 
terveU, the daU could not be fitted to that wj the table, since the tatter 
was based on shorter intervals 


(Fig 5 C) showed that the rate of emptying 
for the older women was significantly faster 
than that for the older men For, as mdicated 
in Table II B, the probabihty that such dif- 
ferences might be due to random samplmg is 
less than i 100 dunng the penod w'hen the 
gall bladder is emptying the fastest (12 to 30 
minutes after meals) Similarly, when the 
data for young and old adults are combined, 
statistical analysis again deades m favor of 
the female (Table II C) 

The evidence m these three studies, there- 
fore, pomts to a sex difference m aU penods of 
life Before puberty, the male gall bladder 
empties much faster than the female, after 
puberty it slows down to a rate that is dis- 
tinctly mfenor to that of the female which has 
pursued a constant tempo from childhood to 
old age 


axise ivnat IS the 
meamng of this change in the tempo of the 
male and how can this conservatism of the 
female gall bladder be reconciled with Ts 
greater susceptibdity to bihary disease? We 
would approach the problem by suggesting 
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that the iuat U not to much axic^roed with 
the all bUddei u with the Ictcetloal tnct, 
for lie wtsi. of the Ust decide— p*rtkui4riy 
IvT^t DoUhls demiHutndiH of the exictoior 
of t duodetuU boitncRxe thit ^ledfictlly irtl- 
vitea the gaU^Iadder muKolAtnie — toekts 
it dear tilt, from tie eUndpofnt of oolffity 
thf tiirmn pQ bladder b Dothlof bot a pup* 
pet wboK Itrioa are being poDed by a djcml 
cal robot itiategicaDy pia^ la the upper half 
of the imtll Inteatine. It b beDered there- 
fort that tct dlffertncea In the rate of db- 
charce of the gall Uadder muft be aought for 
In d^ges that occur dunng the prepcbertal 
gto« th of the gutio Inteatioal tract Itbnot 
inconcelvahlc for initanrir, that the prime 
Buner U th^ hypophyib and that the dsangei 


may be of the aort that Clark (1935) ha* 
recently dcaolbed for the tcittb, in her demoo- 
ftntlnn of a prcpabcrtal revcraal of acx <fif 
ferecce fa the tooMdfrtzrjpic hormone aooteat 
of tbe pitoUaiT ^aad 

Stmjltriy tie greater tmcepdHBty of the 
female gall bladder to dbeaae b eiow genenllj 
attributed to metaholk dbtijibeace* or to 
draam in the maoou* nteBbrane of the giB 
biaddei foiknnag infection or otatructfcn of 
the duct ayafa® (<^- Ravdin 19J4) rather 
than to ita^ ouacd by lack of motiilty of the 
gall bladder Indeed^ it appear* that the 
human gaB bladder b not rren aab}ect to In 
hfbttory reOexet ariilsg from painful itimab- 
tkm of stomach and doodenuis (Boyden and 
Rigler iaj4) — ttfieie* •ttWch in certain Ub- 
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Fig 6 Graphs illustraUng the ncgata\c effect of size upon the 
rate of evacuation of the gall bladder A, In young adults, B, m 
children 


oratory animals, retard the contraction of a 
gall bladder that is emptying after a meal of 
egg yolk (Oughterson and Mendillo, 1933, 
Birch and Boyden, 1930) Loss of motihty m 
the human gall bladder is thus to be inter- 
preted as a consequence and not as a cause of 
inhaiy' tract disease 

THE EFFECT OF GALL-BLADDER SIZE ON 
THE RATE OF EMPTYING 

Since it IS assumed that in adults the female 
gall bladder is generally smaller than the male 
— and our data lend support to this view — it 
has seemed desirable to inquire whether the 
faster rate of emptying m the female is a func- 
tion of its size Accordingly, the data com- 
piled from students of medical school age 
have been arranged in two categones — gall 
bladders having an initial volume of over 30 
cubic centimeters and those hamng less 
When the mean curves of emptying for 
these two groups are compared (Fig 6 A), the 
small gaU bladders (having an average con- 
tent of 20 75 cubic centimeters and a sex ratio 
of 47 per cent males) show approximately the 
same rate of contraction as the larger ones 
(averaging 384 cubic centimeters and having 
a sex ratio 55 per cent males) Obviously, m 
this group, size is not a significant factor 
Similarly, the children have been divided 
into two groups — those with gall bladders 
having an initial volume above 12 cubic centi- 
meters (an average content of 17 47 cubic 


centimeters, wth a sex ratio of 56 per cent 
males), and those below 12 cubic centimeters 
(averaging 9 23 cubic centimeters, and with a 
sex ratio of 58 per cent males) Here, also, 
there is no appreaable difference If any- 


TABLE m — SUMMARY OF CASES IN THREE AGE 
GROUPS 



\ouoB 
adults 
(students or 
younger 
raembere of 
laboratory 
(tafl) 

djldirn 
(naUenU in 
University 
Hospital) 

Old people 
{patients m 
Umversiti 
Hospital) 

No 

Per 

cent 

No 

Per 

cent 

No 

Per 

cent 

Number tested by dye 
^fale 

Female 

34 

23 

13 

6s 

35 1 

45 i 

33 1 
20 1 

52 

4S 

39 

33 

16 

59 

41 

Number well visualued 
M&Ie 

Female 

30 - 

30 

13 

94 : 

91 i 

TOO 

sS 

16 

13 

67 

73 

60 

24 

14 

10 

63 

6i 

63 

Number Insuffiaently 
vi5ua}ued for corapula | 
Uon of \*o!ume3 

Male 

Female 

3 

3 

6 

0 j 

s 

3 

5 

19 

14 

25 

5 

4 

1 

13 

17 

6 

Number not vmiahzed 
Male 

Female 



6t 

3 

3 

U 

14 

15 

loj 

1 

36 

32 

31 


*’**'*‘*A'? f»iled to empty after staDdard meal 

therefore onl^o ^ (88 per rent) could be used for plotti^n^? 
tion curvM The firal 6 males (Harvard senes recordeom tor8 articled 
omtted from the 1514 art^cI^ smee those cholei^^M Sd 
been taken at only ts mfnute mtervals. Sn new cSs 

eeU bladders r^^ther^rTfr™ t 

♦None of that cases was viaoaliied alihonrK k» jj 

waj not partKuUriy obscured by ns ^ ^ bUddw re^on 

were visualized therefore ^ ^ P«>ple 
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thing the pnn,l>ffr gall bluMm raiptv (knrvr 
but rtoi to (F\^ t B) 

Ualonuutdjf cld age group coobi not 
be tepirated uc£tulull> Into tvo catrtDrln 
•Ince In the groop exceeded jo cubic 

crntlmeten in x-oiume (an axcrage ol 4j oifatc 
ccnlimeten foe u aub}ccti) the male* out 
numbered the fenulca 3 to t ThU »aa tree 
al*oo( the ounbloed ftgurea for 5x>ung andoU 
odolti foriagoUUadderccnec radblccvnU 
metm (an axtrage of 35 7 euWe cuiUineleii 
for 31 adult*) the juaia oulnurnbered the 
(tToik* 3 to I (BeJoir Ibe 30 fub#c emti 
meters lexTl an axTrage of »o 9 enWe erntb 
raeten for *7 adult* — the male* anutltutcd 
<wU\ 44 per cent ) The figare* for children and 
xouxtg adulta, bovex'er afford no evidence 
(bat •!« I5 a factor In ibe rate of evacuation of 
iht gall bladder 

COTCICSTONJ 

Thk ariide preaenti a comparative ttudr 
of the rate of empljing of the Ulao xrakfc 
in three period* m life childhood c^> na 
turity and old age 

It 1 * bavd upon cboiecyatographic exam* 
lsa(k>n of 1 1 5 in^xSduab ruging froo 6 (o 78 
)can of age 84 of whom acre aaU coougb 
\d*ualLccd to permit cnmpoUtkm of gall 
bladder x-oluntc* at fnrtTucnl {ntenwU after 
a meal of egg yoll. 

Sutbtical anil>'ata of thh material Indi 
cate* (bat the meflo rate of exicuatlon of the 
gall bladder I* taster In chDdhood ibae In 
carty matunty the djffermce being wboD> 
due to the faxter rate of emptying in lio>-» 

Uter poberlv the male gall bladder rc 
VTT^ Its pocttKMi becoming stgni&caoth 
slower than the female 

md adults m our sctki appear to exwcuate 
the gall UiAler faster than \oung adults but 
in x-tew of the fact that ofll\ 74 fW <»( the 
gall biadder* of older people could be %-lsoal 
linl a* ewnpaxed alth 100 per rent of Ibe 
)'Dung adults it b bebeved tnat the ofd age 
group from ahich rsc obtained our fffures 
reprt-«mts 1 selected sample of the population 
- a gttwp that httx escaped biliary disturb- 
aocT-* VccoedlnglT these result arc Inter 


pfrted to mefta that if ihebihary tract eacapei 
pathological alterafioo Its motilfn doe* act 
become impaired b> old age 
Old a omen baxt a much higher rate of 
emptydng than old men— Sj per cent of the 
coateat* of the female gall bladder bang 
ev'acaated jo minutes after a meal of egg 
vofk as CDcnpered with 65 per cent in the case 
of the male gsH bladder 

Tbes* otaenitfoa* aupport the view that 
the greater susccptlbait) of mocoeB to gall 
bladder disease b due to such factors as liver 
dysfunctioQ metabolic disturbsoccs Impair 
ment of the absorptive functloas of the gall 
bladder etc rather than to any constitutlnDaJ 
lafeilority In the rate of evacuation of the 
biUti> vrsieJe 
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CHOLECYSTITIS WITH CHOLELITHIASIS 

A CLINICOPATHOLOGtCAL StUDV OF Sl\.T\ PATIENTS 
B£LA HALPERT, M D , akd KNO'ft’LES B LAWRENCE, D , New Havem, Contnecticot 

From tlK Department of Pathologj and the Department of Surgery Yale Unncrsity School of ^fedlanc 


T he purpose of this study was to rein- 
vestigate the correlations between the 
chnical manifestations of cholecystitis 
and cholehthiasis, and the morphological 
changes m the gall bladder and its content In 
order to attain this end the histones of 6o pa- 
tients of the New Haven Hospital, knoivn to 
have had gall-bladder disease, w’ere surveyed 
and their gall bladders obtained at operation, 
were studied The data gathered thus far 
suggest that there is a relationship between 
certain types of biliary calculi and the mor- 
phological changes m the gaU bladder fur- 
thermore, that these changes are related to 
the clinical manifestations 
The cases studied were divided, for reasons 
which will become evident later into three 
groups (i) patients with “pure gall stones”, 
(2) patients with “mixed gall stones”, (3) pa- 
tients with “combined gaU stones ”‘ 

PATIENTS WTTH PURE GALL STONES 

Included m this group are patients whose 
gall bladders contained gall stones consisting 
enPrely or mainly of one of the three stone- 
forming constituents of the bile (a) choles- 
terol, (b) pigment calaum (c) calaum car- 
bonate There were 8 of these 7 (6 women, i 
man) whose gall bladders contained solitary 
pure cholesterol stones and i (a 32 year old 
roan) with multiple pigment calaum stones 
(Table I) The mean age of these patients was 
52 5 years All the women had been pregnant 
one or more times Recent acute attacks of 
upper abdominal pain lasting from a few days 
to several weeks were complained of by all the 
pabents with pure cholesterol calculi A his- 
tory of defiiute, more or less severe, attacks 
prior to the acute phase was ehated from only 
2 pabents, both of whom had had these attacks 
or several years The patient with pigment 
calaum stones complained of vague digestive 

EUUtte ^ claM.fication of 


symptoms for 4 to 5 years Normal visualiza- 
tion of the gall bladders by the Graham-Cole 
method was obtained in one and impaired or 
no visualization in 5 pabents In 2 mstances 
the non-opaque calcuh were showTi by contrast 
with the opaque medium filhng the vrscus 
Cholec>'stitis was observed m the gall blad- 
ders of aU of the patients with pure gaU stones 
(Table I) The chrome changes were shght 
and charactenzed by a small round cell mfil- 
tration m the tumca propna and the inter- 
muscular connective tissue the presence of 
occasional shallow Rokitansky-Aschoff si- 
nuses, some hypertrophy of the muscular coat 
and a shght increase of the intermuscular 
and penmuscular connective tissues These 
changes were noted m all 7 gab bladders which 
contained cholesterol stones In 3 of these m 
addibon to the slight chronic change, there 
was a marked acute cholecystitis with edema, 
polymorphonuclear leucocjTic infiltrabon and 
extensive hemorrhage and organizabon In 
one of the gall bladders (P-i) the mucosa was 
thrown into plump folds and m the tumca 
propna of some of the folds large phagoc3d;ic 
cells containing lipoid substances were seen 
As mentioned before 7 of the 8 gall bladders 
of this group contained pure cholesterol 
stones All of these were solitary, oval, 3'ellow 
white with a granular surface measunng from 
I 7 by I 3 to 3 2 by 2 2 centimeters Each had 
a radiabng crystalline structure usually about 
a small center of black brown matenal The 
radiopacit3 of the pure cholesterol calculi was 
shght In the cre\ncesof some of the crystalline 
structures, however, there were small amounts 
of pigment calaum and calaum carbonate 
which in roentgenograms visualized as radiat- 
ing lines (Fig i) The pigment calaum stones 
present m the one remaimng gall bladder were 
mulbple dull black, irregular crystaUme 
structures i to 8 millimeters in diameter 
They fragmented readil3 mto small cr3stallme 
masses of calaum salts of bilirubm and bill- 
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vmlifl. TSeycortaintdnacfaoieiternlandDo 
cmkium carbooate Tber»dk>padty wt* mod 
rnitc nod faomopneoa* (Ftg. j) cilcfttm or 
iKMUte Hones nere not rrprwcnted lo tW» 
»erif», 

rATOirr* vmth utvCd osu. ktoxw 
frrdodrd lo thk Stroup ter padeoU mitotc 
f^al) blidden conUicKd giO uottes cool$tlof 
nulai> cd t«n or ol three ol the ttone form 

log coftHltuenis of the bile. Tbe poafblc 
>'anettes al railed gall Hones ire Hones eon 
sbllng of cbofectera cod pffmeat c^dum fi 
d-b) of cholesterol indccJduTDCirbontteUd- 
e) o/nlginfoi cHeiua ud ctldimi carboutr 
<b+ct led of cholesterol, pttement caldum 
and cclrium cirbofute (i+b+c) 

Tbero ftcre 44natiffltj (u »omen tomeol 
%bose gill blidacrs coatUDcd ratted dlmU 
I r*We in The mecn Cflf of three pctfcnu 
%ij 46 j jtars M«t of the women were 
obese the men »dl muiished The raejoritt 
d these nolrents coiopiuned of vigite gaHro- 
intrHuul s>Tnptom> for months or >tars 
Some of theiB h»d recurrent cttccis of ccute 
pun 1 few fti*o had jaurxlkt Thutv of the 
44 cofnnJajned of rremt ccote cbdomiiu) paio 
Normcl V [«ualiintfno of tbe gall bUdder was 
Dbtwned in 3 impaired or no >i5uaUzHion In 
» fu j j patienti ronjfrhn! b> Graiim Cole 
rrhthod t akuh were vn^abxcd in onl> lo 
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• Piftani ttio— tt— n fwi iltt ssfl thiUn 
a iBBa. a«t4 ji ytajt (f S) 

T 3 )e zaorphalogkai chaa^es la the (aB blad- 
dmoflhc potlcQtsivithml^pll Hones WTR 
chroolc choletryHltb in ami chioclc cholc 
cvvtitls with acute exacerbatioa In the 15 
remaining. The chronic ebaaces were chanc 
tcrixed bv ihepreseoctof hernia Ukcoutpouch- 
logs of the mufoca, the RoklUQsV.y Asebofl 
Hnascs * bypertrophv of the uoscuUr cati, 
ca locrease lii the coaoectlve tissue 0/ the 
IubIo. pngirii lud the lolermuscuUr and wri 
moacular connective tlsMs and a raaried In 
fltntion of aB the ctrasectiee tissue with 
araall mad ceQ* TV b^pertrcfihy of tbe 
mosailar coat was uaeUested b} an lacmte 
In Hte and perhaps also Lb the Dumber of the 
iAdi\idusJ iToooth muade edit and muscle 
bundles UsosU} tbe muscular coat was 
tWetor over (be midportloo 0/ the bode than 
over the fundus and Dcch of tbe viscus \\T»ere 
h>-potrophj of muscular coat was slight 
the RflUtsjuky AsdroS ainuxa were shallow 

The gall bUddm of the majosity of tbe pa 
tfeols in this group ^8 of the 44 rantained 
calculi composed mainly of cbolesterol and 
pigment taiduro Admktures of ddemln 
able vnounta of cakltun carbonate cslciom 
phosphate and Iron were sho ohserml Is 
socne of these calculi Usually the central por 
tfoas contained more of tbe pigment calcium 
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Tig s Pigment calcium and calcium carbonate (b+c) 
stones from the gall bladder of a woman, aged 38 years 
(M-is) 


Fig 6 Pigment calcium and calaum carbonate (b+c) 
stones from the gall bladder of a woman, aged 61 jears 

01-38) 


than the penpheral (Fig 3) The structure of 
the latter portion was amorphous or crystal- 
hne The smallest stones were numerous and 
had the appearance of grains of sand Some of 
these, and more particularly the larger ones, 
measunng up to 3 centimeters in diameter, 
were frequently faceted on one two, or more 
surfaces Their structure was layered or lam- 
inated with altematmg rings of pigment 
calaum and cholesterol imxtures in varying 
proportions Some of the adjacent faceted 
surfaces of the larger calculi seemed to “articu- 
late" and the opposing surfaces appeared 
worn In many of the medium sized and large 
calculi, central fissures were noted (Fig 4) In 
S of the 38 gall bladders, the gaU stones, 
though of similar chemical composition, had a 
difiercnt architecture About single or multi- 
ple centers of pigment calaum with httle cho- 
lesterol, a mass of amorphous cholesterol with 
little pigment calaum was seen The surfaces 
of these calcuh were roughly granular, light 
grey or white They were soft and broke easily 
The roentgenograms of all the cholesterol 
pigment calaum stones revealed clearly the 
absolute and relative distnbution of the 
slightly radio-opaque cholesterol and the 
moderately radio-opaque pigment calcium 


Mixed gall stones composed mainlj’’ of cho- 
lesterol and calaum carbonate (a-f-c) were 
not represented in this senes 

The gall bladders of 3 patients contained 
calculi composed almost entirelj’’ of pigment 
calaum and calaum carbonate (b-hc) with 
httle if any cholesterol (Figs 5 to 7) They 
were multiple, round or ov'al, dark brown or 
black, very firm, cuttmg with considerable re- 
sistance The surfaces of one set of these 
stones had a “moth-eaten” appearance (Fig 
6) As expected the radio-opaaty of the pig- 
ment calaum-calaum carbonate stones was 
more marked than any of the other mixed 
calcuh 

The gall bladders of the 3 remaming pa- 
tients of the group contamed calcuh composed 
of relatively great amounts of all three of the 
stone forming constituents of the bde These 
cholesterol-pigment calaum-calaum carbo- 
nate stones (a-pb-f-c) w’ere also multiple and 
measured from 4 to 16 milhmeters m diame- 
ter Thar surfaces were smooth or faceted 
(Fig 8) The distnbution of the vanous 
stone-forming components vaned in the dif- 
ferent stones or sets of stones No defimte 
lammations or radiations were noted The 
radio-opaaty was dependent on the relative 







Fir ; I’lgmenl calcium and calcium carbonate (h-J-c) 
stones from the gall bladder of a woman, aged 70 a ears 
(M-41) 



hZf, / calnum and calaum car- 
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TARtX I — PATTUrrS UITH PORE GALL ST0\T3 
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propoctioa of the bwtc or Lm optquo cnro- 
ponesU. 

PATTEKT* y rru co^wkib oul rtowx* 
iDdodrf In thi* croop we ptikots wbooe 
pH UarklcTa conUiMd pD ctooa which hftd 
t nucktn oi a pure gaB itone ud a th«Q ouo 
poaed of any one or all of the itcme forming 
oJcttUtuCTU of tlte bile- There we 8 pa 
dcnti In tliM gtoup all women (Table III) 
The mean age of these ptUenU wai i yearn 
Five patient* were obese the re« weD ooor 
itbed Two had never been pregnant, the 
otbeta from 3 to J3 lime* Moat of tbeac pa 
lienti cWBplaiiied of vague gaatro-inteatloal 
kvmptoTtu lor an-TTal yeor* Four hid had re 
Tirrcni attadj of pain but none abortly pnor 
to opcrulkm The 4 other* conmialned of re 
acute rvmptom* of a few day* or week* 
duratKm Roenlgetuagraphic vinuliiatioo of 
tit gall bladder wa» hapaSred In all 4 paOenU 
examined Calculi were viioalleed In 3 

The gaB bladdcraof all of the 8 patleaU a Ith 
combtned giB stone* ibowed chronic change* 
cbarsfleriad by the pnaeoce of Rokitniviky 
UchofT *fnu>«. hypertrophy of the Hnmcular 
coal an increaxe oi the Intennuacular and 
pmmuwnilar cMmeclIve thioe* and a Mnall 
round aril lofiltratkm of all the tooMdlxe 


tmue In 4 of the 8 gall bladder*, there wa* 
an acDte exacerbation of the faflammatory 
pn>c«*s 

Tbe gall bUddera of 4 of the 8 pallesU b 
thb noup contaiaed ■ohtary coobued iloae* 
whkshadaDDdnaofapurtchofcstcfoi atoix 
with a oyatalB&e radlaung atrueture and a 
ahdl compeoed of larera of xirylng tmounti of 
tboJmieroi c^gmeot calcium and caldom 
carbonate 'nMac Hone* were crval or round 
itteaaunng froo* i5byj*t0 4by3J ceoti- 
metar* Tbeir surface* were findv or rou^y 
granular Rocatgenogractu of these caloiB 
revealed httk structural dctaQ on account of 
(bdr size and richnesa In markedly radk*- 
opaque compoDcntj (Flgi 9 and 10) 

Ine gaB Edaddcn of the 4 remainfog pa 
ticot* contained in addition to one large com- 
buied stone one or more unaiier mixed stone* 
The chemical compositton and the arcfaltec 
ture of the latter was the time a* that of the 
•hell of the large comhraed stone ThI* was 
exddent 00 the cut surf tees a* weB ason roent 
gemgrama (rig* ti and ii) 

Minjcnoit* 

GaB stone* of similar chemkaJ compasllkta 
and architecture are perhspa producea by db- 
orden of the same kind and arc Utriy to prt- 
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Fig Q Combined gall stone from the gall bladder of a 
■woman, aged 6i years (C-6) About a cholesterol nucleus 
alternating layers of pigment calcium and cholesterol are 
desposited 

sent the same set of dimcal manifestations 
This hne of thought suggested that for the pur- 
pose of analysis, those patients whose bihary 
disorders resulted m the formation of gall 
stones of identical type, should be grouped to- 
gether 

The 6o cases m this study were not selected 
and therefore compnse a random sample of pa- 
tients with gaU-bladder disease There were 
8 pabents iiith pure, 44 mth mixed, and 8 
with combined gaU stones 

In the patients ivith pure gaU stones the 
chmcal manifestations of gall-bladder disease 
were rather recent and the morphological 
changes in the gall bladder were either acute, 
or acute superimposed upon a slight or mod- 
erate degree of chronic change These facts 
suggest that in this group of patients the chol- 
ecystitis followed rather than preceded the 
stone formation 

Most of the patients with mixed gall stones 
had recurrent attacks of acute abdominal 
pain The prevalent morphological change in 
the gall bladders of this group was chronic 
cholecystitis This was usually charactenzed 
by the presence of Rokitansky-Aschofif si- 



Fig II One combined and several mixed calculi from 
the gall bladder of a -noman, aged 71 jears (C 7) The 
nucleus of the large stone is of pigment calcium and calcium 
carbonate (b+c) with a shell of cholesterol and pigment 
calcium 



Fig 10 Combined gall stone from the gall bladder of a 
noman, aged 72 years (C-8) A cholesterol stone mth 
radiating crystalline structure forms the nucleus and 
layers of pigment calaum and cholesterol the shell 

nuses, hypertroph}!^ of the muscular coat, and 
an increase in the connective tissue of the 
tunica propna and the intermuscular and pen- 
muscular connective tissues, aU of which 
showed a small round cell infiltration Super- 
imposed upon these chronic changes, there was 
in many instances an acute inflammatory 
process The composition, structure, and size 
of the calcub m each gall bladder showed 
marks of the successive changes of their evolu- 
tion All of this suggests a causal relation be- 
tween the chronic cholecj^stitis with recurnng 
acute exacerbations and the formation of 
mixed gall stones 

In patients with combined gall stones the 
chmcal manifestations as well as the morpho- 
logical changes in the gall bladder were quite 
similar to those observed in patients with 
mixed gaU stones Combined gall stones al- 
though older and usually larger rarely caused 
more severe chmcal manifestations than mixed 
gall stones of smaller size The nucleus of a 
combined stone is, of course, older than its 
shell and therefore it seems reasonable to 
assume that the process which led to the for- 



thp ^11 hnaL several mixed calculi from 

the gall bladder of a noman, aged 45 years fC-i) The 
nucleus of the combmed stone is of cholesterol, the shell is 

carbonate nch in choles- 
I I structure and composition of the 
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T\HLK IL— PVlIFN'TS \MTH MIXLD G VLL STONLS— ConUnued 


Patient 

Prtc 

nanacs 

Duralt'>n of s>-mptonw 

Msualira 

t»nn 

1 (Graham 
Cole) 

Cho1cc>-atitt» 

No 

Aj:c 1 

Sci 1 

\3fnit 

[ 

Recurrent 

attacks 

Recent 

acute 

attack 


3 a*pi cii*ciiiin caf&<NtAjf€ ttanfs 

M IS (10,^35) 1 

1 33 1 

1 ^ 

1 5 ! 


[ Impautd 

j Cbroiuc 

>1-33 (JMdS) 1 

6i 

1 ^ 

) » 


lasai 

||||||■■ 

j VODC 

j Chronk, *n;:ht 

M i,i (lo 

1 

1 ^ 

1 = 


j 1 C3iromC 


4 ioUihcrt Cnd (j ■ I -j' t-c) siane^ 


''6 (io,6q5) I 

50 

9 

Jgg 

fISi 


i weelta j 

1 1 Chrontc 

M 39 (10,7SJ) 

J3 

on 

m 

nSM 


1 diyi 

I Impaired j Chronic with acute ctaccrbation 

M 44 ( OJtil) ' 

73 1 

1 M 1 


1 

1 I'l JTl, 1 

1 

[ 1 Chrome With acute eaactrbatioa 


TABLE ni— PATIEXTS WTTH COMBINED G VLL STOVES 


PaUeat 

Pr«?5- 1 
, oanaca } 

Doratlon of sj-raptoms 

' Nijiulka* 

1 tion 

1 (Graham- 
1 Cole) 

1 

1 

' CholecvatiUi 

s. 

Ase 

i S« 

! 

1 1 Recurrent 

'*3^' atucis 

Recent 

1 »cute 

1 atude 1 

C-I (lO 349) 1 

i ■‘=’ 

F 

i “ 1 

1 3 i-n i 3 1 

i 1 

f 

1 

Chrotuc 

C-3 {I0,5S9) j 

44 

F i 


4 5TS- 1 4 jn 1 

|irtek4 

Impaired 

Chronic with acute exacerbation 

c 3 ( 10 , 794 ) 

45 

F 

4 

1 6 mn 1 6 mo<. 



1 Qmjnic 

C-4 { 10 , 341 ) 

4T 

F 

i » 

1 1 

1 3 d>y» 

1 

1 Chrotuc wfth laale eracetbabon 

C-j ( 10 , 146 ) 

56 

F 

! ® 

1 1 J nicrt j ' 

I Chrome with acute aactrbatloa 

0-6 ( 9j7s) 


F 

1 s 

1 

j years \ 

j weeks 

' Impaired 

1 Chrome 

C -7 ( 9 I 14 ) 

6k 

F 

i * 

I 1 5 yn 

1 


j Chronic 

C-5 ( o»io6) 

“3 


1 ” 

jy-, ; 

3 dava 

1 Impaired 

Chrome with acute ciacerbatioti 


mation of the nucleus preceded that nhich 
formed the shell 


SXJMiIAR\ 

An attempt was made to correlate the clini- 
cal manifestation of cholecystihs and chole- 
lithiasis iMth the morphological changes m the 
gall bladder and its content Those paPents 
whose bdiary disorders resulted m the forma- 
tion of gall stones of similar type were grouped 
together 

In the patients with pure gall stones, the 
chnical manifestations of gall-bladder disease 
were rather recent and the morphological 
changes in the gall bladder were either acute, 
or acute superimposed upon a shght or mod- 
erate degree of chrome change It was, there- 
fore, assumed that m this group of patients 


the cholecjstitis followed rather than pre- 
ceded the stone formapon 
In the patients wath mixed gaU stones, the 
chnical manifestations of gall-bladder disease 
were of a chronic nature with recurrent acute 
attacks The gall bladders of this group 
showed endences of chronic cholecysptis and 
m many mstances a superimposed acute in- 
flammatorj^ process It was, therefore, as- 
sumed that a causal relation existed between 
the chronic cholecysPPs wnth recurring acute 
exacerbations and the formapon of mixed gall 
stones ° 


win comoined gall stones, 
the clinical mamfestaPons as well as the mor- 
phological changes in the gaU bladders were 
quite simdar to those obserx'cd m paP'ents 
with mixed gall stones ^ 
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LIFE EXPECTANCY IN BIUAR\ INTESTINAL AKASTOilOSIS 

E L EUASOS ilD FACJ i JBUAN JOIfXSON MD Tcuoamw. Pry«Tur«u 


O NE oi the occukicu uppa wbkE the 
nrgcon U called ti> c i ndae hb moat 
utate {udpBcnt b viiai preaeslcd 
with an otMtnctkxi ot tlic cccoiBOfi duct th&t 
cu DOt be rcs»vcd vitb icMOPabto ulety to 
Uu patient. If tbe gall bUddo- b preaent aod 
tbe cj-atk duct U opeo^ a cbolec^ocottro*- 
Urniy or cbo l ecjr st odaod eoorto i g y oaen as 
e»cipe froca a difficult (ftoatkicL la othee lo- 
atatvm, Lbe cozammi duct or eves the hepatic 
duct muat be uaed for the aoastonuMk. The 
aurglcai teitbooka aad operative maooala 
merely cuDtkm theae operatkma, or detcribc 
the technique glvhig ootblng as to the resulta. 
The recent aurglcal systems (j5 7*) warn 
against tbe danger of tvwwUng iK^ laiecUoo 
foipl/ that the Ufe expectancy b short 
The Mt cholecystaitenHtoay was re- 
ported br WUhmter la tSSs In 18^ 
hltdiaux reported a chekcyrtodoodettastasiy 
done by Rleard The patient died sj d4>*a 
later with cbolang^tb ta tbe same year 
Dujtnfin and Bcaomdx reported a case of 
Cbar^ a lotermiuent hepalu ferer foDoving 
dufecystoduodeiKiatamy Since theae orf^ 
Dtl obaervatiems, there have been many re- 
ports of different types of opoattons for anas- 
tooMiab of tbe bfUaty and gastro-intesdnal 
tract and many opioKms eip c esie d as to the 
preaence ot abwaice of choUagltls as a seriexts 
complies tkm 

EXPXZDCESrtAL USULTS 

From the expeitaenUl staadpobt choi 
angjds with taccDding Uw infection scans 
to an almost assistant fietding foOowiog 
bQkry 4 atestirial anastomosis in dop (04, ^ 
40) MarineDl, however reports ttuu dmue- 
CTSUi*astr»toniy produce* Im liter Infection 
than chcJecyitodiKKlfiDOstomv It has been 

e ted out that the pH hladdet of tbe dog 
acce*ory docts wtkh would increase the 
tcndexKn to ascending Uver Infectioa. It *s 
intcreamig to note that aof mcmley aaCTlffcrd 
8 foooths after cbolecyKosutnwtooiy pre- 


aented no Ihrer Infedloc (jo) On the otha 
hand Gage working la New Otlcaaa,Rported 
tfver Infertioo in too per cent ot normal dogs, 
and that only 4d per cent of bb dogs aaalficed 
15 dm after coolecyitoduodeaoatQcny had 
more Uter lafcctioo than normaL Recendy 
Gentll* puUbhed the results of esperlments 
In dogs fnun which be coadnded th^ ascend- 
mg liter mieetkm b oot a danger after dule- 
Q«tocastro«toiny Reasoning that the nature 
cd a ctog t food and habits n^e previoot ex 
perimenu not armUcabie to man, he dMded 
the stomach, nuuing a blind pouch of the <Ss- 
tal cxd and cocncsAlng the proximal end to 
the jejunum. At a seOTid operatioa the gall 
bladder w^s aiustomoacd to tbe gastric po^ 
which was now separate from the aurrot of 
food. Be felt that sudi an amormat more 
nearlj approached bed erMofi tally what owe 
finda In the kuman The dap were taotfietd 
40 to 97 daya after the teeoed operatkn H* 
found no grentcr hver infection ih*n before 
the chokcyatogastnatoiDv was perfonned 
These experimenU arc subject to the objec 
tkm that there b no opportunity for reflux of 
food into the gall bladdW such as does occur 
la the human (7 &, bj) 

rvres or orcxATioju 
It b genermlly agreed that the poaitioo of 
the MDMatiimosiM ahouhi by cbokr be in the 
stomach or doodenam ntha than lower in the 
gastro-intestlaal tract because there Is lest 
danger of aioeuding bOkiy infeetkau There 
seem* to be bttle choke b et we en the stomach 
and doodcuun Tbe latter b preferred by 
many because ft marc nearly atmubtes Uk 
E aperlence hu docilely shown, 
howrwer that dwlecystogastrostooiy b well 
tolerated (jil Many prter it as they fed 
that It b a aaiei operatxxi tad Ihrcx tufeetkn 
b leae likely than with cbolecystodoodenos- 
lotny Aitnndroff from »•««<■« coflcctcd fiom 
the literature between 1880 and 1918, com- 
pDed the figure* shown b Table L 
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AnaslomM,^ of riU bladder lo— 

Com 

Mortality 

Stomach 

10: 

13 

Duodctnim 

lOJ 

18 

Small Intestine 

S57 

34 

Large Intestine 

29 
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ilost surgeons prefer to use the gall bladder 
for the anastomosis when it is accessible 
Fmsterer, however, removes the gall bladder 
to prevent further stone formation and docs a 
choledochoduodenostomy In support of such 
an operation is the fact that stones have 
formed in the gall bladder after cholccystodu- 
odenostomy and caused obstruction of the 
anastomosis with resultant jaundice (53) In 
cases of deep jaundice, Walters (67) suggests 
performing the operation m tno stages We 
have found this of value 
Many methods of anastomosis have been 
suggested Some do a simple lateral anasto- 
mosis (65), others use a button (52) or a rub- 
ber (16, 51) or metal (59, 61) tube Roeder 
(60) suggested performing a plastic operation 
on the gall bladder to form a tube which is 
earned through the walls of the stomach to 
produce a valve-like action However, he re- 
ported 2 patients who died with hver abscesses 
after this type of operation Mason (44) also 
suggested an operation with this in view, but 
later, mth Baker (45) reported a death with 
multiple hver abscesses after his operation 
We have used a permanent tube m the gall 
bladder as desenbed by Muller However, 
cases have been reported in which the tube 
has become obstructed by deposits of bile salts 
133) Fmsterer emphasizes ^e importance of 
a wide openmg and at the same time demes 
that the operation increases the danger of as- 
cending infection It seems hkely that chol- 
angitis would be best tolerated in the presence 
of a wide openmg with adequate dramage 
A few successful indirect anastomoses have 
been performed, but these operations are still 
more or less curiosities Such operations are, 
of course, done only as a last resort and carry 
a high percentage of failure Jenckel reported 
the first indirect hepaticoduodenotomy when 
his patient was stiB well 4 years after opera- 
tion Odermatt recorded a case with death 
from cholangitis 6 years after a similar opera- 
tion WiUiams and Srmthwick reported a pa- 
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tient well 16 years after the transplantation of 
a fistulous tract into the duodenum Lahey 
has 2 cases of a similar nature well 7 and 8 
years after operation A complete monograph 
of the various types of operations on the bili- 
ary ducts has been pubhshed by Horgan 

nroiCATIONS FOR OPERATION 

The average surgeon has done a bihary 
intestinal anastomosis only when he has been 
forced into it The indication is usually a 
common duct obstruction from caranoma of 
the pancreas or bile ducts, chronic pancreati- 
tis stneture or traumatic injur}’’ of the ducts 
or a stone m the common duct that cannot be 
removed Since Babcock’s pubhcations m 
1920, a number of surgeons, espeaaUy m 
Europe, have performed cholecjrstogastros- 
tomy for peptic ulcer To this list of indi- 
cations, Du Bose has added perforated gall 
bladder, acute pancreatitis, chrome obscure 
jaundice, perforated peptic ulcer, and margin- 
al ulcer following gastrojejunostomy B6rard 
and Mallet-Guy have performed <iolec>sto- 
gastrostomy m certain cases which they term 
pseudohthiasb due to cholecystic mtolerance 
feehng that such an operation gives better 
results than cholecystectomy Steel recom- 
mends cholecj^togastrostomy as a routine 
procedure in gall-bladder disease in preference 
to cholecystectomy Bios has used the opera- 
tion as a method of obtammg proper drainage 
in cases of cholangitis with hver infection 
Heyd has obtmned encouraging results -with 
cholecystoduodenostomy in acute hver de- 
generation He reasoned that the operation 
gave a lymphatic pathway of escape for l}’mpb 
and edema from the hver 

The object of cholecj'stogastrostomy in gas- 
tric ulcer IS, of course, to estabhsh a steady 
flow of alkahne bile over the ulcer site Sippy 
has pomted out, however, that about seven 
to lune times the normal output of bile would 
be required to neutralize the gastric juice, 
since the daily output of bile is about 1000 
cubic centuneters the hydrogen ion concentra- 
tion being 7 4, while the stomach secretes 
about 1500 cubic centimeters of flmd wath a 
hydrogen ion concentration of i 2-2 o Archi- 
bald, as a result of animal expenmentation 
contends that cholecystogastrostomy does not 
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TABIX D 





dirert the &nr of bOe throufh tbe ctoiuch «« 
too( ti the coQirruQ doct ti not obstrudcd 
Tbe (48) called attcotkm to thb io 

1908. Beaver reported that ctol«yttog*a- 
troatocay hid do eflea upoa the fUUU: tdd- 
(ty la doff Ktfta. howerer elves the 
date oe 3 peU^ti lo whom the gutne addiiy 
was k m ge d alto luch %o epoathn Judd 
and PaiYo ^6) tod Eabcodt (4) cirTec with 
thU coocepuni It b perhaps of some lo 
temt that tvpartei a bjuaai olcer 

foUowing the performa^ of a nhoteeystogaa- 
troatot a y and gastro^Jaaoctom)' at ooe op- 
en tloa 

amcaL tutn.Ta 

Although theoretical coemderatkuu and 
iaboratCFjy capefimeoCs may befp a great deal 
the final dccifioo as to tbe valoe of an opera- 
tion mrut co(Dc from the actual effect upon 
the patient This ho wev a u not always easy 
to oetrnnine since faflurei are not so fre 
quently reported M fuccttaa 

In tbe case of cholecystogastroitooiy for 
peptic olcer Babcock (3) Bralthwaite Naca 
roT and Frenkel report satisfactory rewlts 
Frenkel (*i) mWlshed the only scries In which 
there were fouow op reports He reported dS 
operations with i oeaut ndrteea were not 
kJkrsred Tbe 54 raaainlng were followed for 
from 6 moolhs to 5 yeara. The results fa 35 
were daaaed ai eicrilrat, fa 11 as fair and In a 
as poor None of these writers has reported 
asceoduig chofaogitls as a compdanoa of 


cholecyjtofistroetomy far peptic olcer Thh, 
of course, again brfajci up the qoestkw as tn 
^ whether the iMitnmosIs persists when tfa 
coQUDon doct b ccm. Naxartrv recgienled 
upon 3 of his padenti when syioptoms re- 
turned and he fauztd the anastonKob 
» Sfacc bis other cases had lu retom of svmp- 
toou, h<> assumed that the anasUaBcaji was 
ffmctloolog Sted had occaakia to reopente 
S upon 4 cases fa which dnlecyatotastrostomy 
. bad previously beta dcpoe far ptH-hUddet db- 
* ease withoat^tuQ<£ce The anastcaoosb wu 
st(Q -open fa ail 4 cases 

Tbe malof r^ far bOlaiy iDtestloal anas- 
tomesb coarcs fa caaca of coouaOo doct oh- 
■truction. When the obstructfao b due to 
mali (nancy the surgeoa performs the anasto- 
moals as a paHUUTe measure, BowTveT when 
thr obstrtictlon U of a Doo-fioaSgoairt satare, 
the surgeon b iuiwQBn{ to subjert hb patfast 
to any unnecessary danger lora as ascetuflag 
bOkryfalectibn lib^ therefare.of tbeatmoct 
hsTOrtanct that the locceM of bOlatv {nteatl- 
oal anastomosis as to life cipeciaacy be evalo> 
at«d If K b tme as sotae cootead that 
cholangitb b nrrs a tompOcalloa the sar 
(COO can u«w moch time and trouble fa the 
regloo of the ctanmon duct tirapl} doing a 
cWctysloduodeaostomy or elwi«7»to(is- 
trortomy On the other band i! ** serioui fa- 
fcctloQ of the hver b an almost inevitable con- 
sequence aa slated by Graham Coie Copter 
■ad Moore the opetatfan most be done only 
as a last resort 

That the operation ta not a cure-all Is ap- 
parent from tne (act that ^nataoeout blUaiy 
intestinal fiatoias usually require furrical fa- 
teiventloo Aa a remit of th^ eipenence at 
the Mayo dlnic with 153 spontaneous bfHarr 
hstolu fii7 duodenal) whidx required opera 
tlvfr rdief Judd and Burdeo (34) coododed 
that the *'fotmatku of a spontaneous fatcreal 
bOfary tatula b fa bo sense a core of chofa- 
UthiiA, but is an addlbooal and dafigeroui 
coanphcatloft,"* 

In this country Babcock (t) and Du Bose 
(i£) both of irium have had a Urge experi- 
ence with tbe TOaation state that they bare 
never teen dnUngitls foQowfag cholecystefi- 
teraitDiDy In Europe, Flnsteier Loeweo 
atdn ai^ Barddcbcc agree that it b DOt a 
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U a ftt<p3ent cooiplkabon but tti fre- 
0003 cy is wH great oiocigh to cauv* the aptn. 
lion to be dtaatided. Mch men are Mayo 
Robaon Kchr and Bernhard- Many other 
writoi (t6 69 J5, 45 6o 73) have coMLJertd 
aicending Infectto w a major drawback to 
the opeiatkon and have i^rni caae reports In 
whkh xDoIdpk stnaB periductal anac ems 
were found in the Ever at antopay 

Bernhard made a report irf t»a cases whidi 
have a more cnen^ete foUow up than those of 
any other report in the Uteratore. It Ii given 
In detail in Table IL 

Table IH gives briedy the experience ot 
some of the voters as reported by them. It 
abo indodes the {ater.’a! afnee operarion in 
the k«gat foQoved case. The feeEhg of the 
writeri in regard to cbolangitij as St affecta 
life expectancr ia tkaM. 

lo Table m 10 cases previously ooreported 
are ^ivtB under the name of the senior aatbor 
llabjiHincr was the cause of the conuwm duct 
obstrticrioQ ia half of the cases. The results 
areaafotVsva 

Can 

CM b (b* taptut 4 

Du il a ifwIuMTTh initintripruna i 

'ititiaai 

Tr(QS«sl}ai3«ib(*Aer«vnUM (UUrrnshcnaO 
I ji««n tHm «a<mtaw 1 

One of the palicfita who died Crotn choUngtlb 
had a cardnoma of the bOe darts at the junc 
tioa oi the C3’zric and hqwric darts A 
bepstr^isadenottomy was done At an 
topcv I year later itere was no tecurreoeo of 
the cardnrena and there were multiple peri- 
ductal abscesses of the Uver The tube used 
for the anastomosis was still in place. Ao- 
tops> was J»t pofonned 00 the sectwd dwl- 
anglUs case but the djtJcal picture was typl- 
caj The patient weB at 6 months was a case 
ofstewintheoanzaoeduft The atone could 
not be reiDtn,Td by cfaoledodioalciniy so at a 
second operation a ch otecystoduodenostomy 
was done. The fistula from the common duct 
was also transplanted Into the duodemmi 
The patient well 8 years after opaatioo had a 
traumatic stricture of the common dact. A 
chofecyrtoduodcnostoDiy was done Abcnit s 
jttus after operation, the patient was sevesely 
jairocDced foe 3 oootbs bat recovered apoo 
tancouriy She baa had no laaodrcs sloce 


then- A recent \-fay film showed that the 
tube used for the ancstomosU was no hmfcr 
ptcaenL 

conctesKars 

I The CTwalloa cboJecyslojMtrottota) or 
cholfcj'stodDodaiDftomy has a definite 
in surgery In cases of common duct otstruc 
riott. 

t lUusefalaesaiaothcroooditlanscaBnot 
be pcoperiy evaluated at the present time. 

3 In cases of msflgDapt ofaafructioo of the 
eoouBoa durt the life espertancy may be in- 
creased only a few toonths cn the averafc 
U/e is made mors bearable, however by & 
reiiej of the Jaundice 

4. In casta of POJWOsHCTSOt obstruction of 
the conucon duct, the Ufe esepertaner hu 
beerr oorroal In many hjstaoccs A namber of 
patients have (£cd within a few ytnn, of as- 
ceoding Uver Lafection The sveiage Hfe a 
pectancy cannot be accurately evaloattcL 

5 Asaoding liver lafectioo b a Iresjueot 
rtiough cDOi^atkm ot the operation to pro- 
vent iU jpdisalminitc use. 

6 [a a poor surgkal risk, daifecvitogi^ 
trostomy or c±K4ec>atodaodeD0stiBay U pitf 
erable to a long surgical prooedare, eipeqaBy 
when (he rmc^ of the cmamoti duct 0^ 
stfTjotlon may be difficult or aopoiMible. 
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PANCREATIC FISTULA 
A Case With Inthbatiox of WmstpJG’s Dhct 
WILLIAM H SNYDER, Ja , JM D , and ROLE LIUM, M D , Boston, Massachusetts 

From the Surfkal Service of the Mas»acha5ctts GenemI Hospital 


T he study of pure external pancreatic 
secretion in the human being has been 
confined to the cases ivith pancreatic 
fistulas such as foUow the drainage of pan- 
creatic cysts, traumatic rupture of the pan- 
creas accidental injury to this gland during 
upper abdommal operations, and the mtuba- 
tion of Wirsung’s duct Of the latter we have 
been able to find only one case m the htera- 
ture, that of Glaessner (8), who m a resection 
for caremoma of the duodenum m 1904 cut 
across the pancreatic duct and put a tube m 
it leadmg to the outside of the abdomen Be- 
cause of the ranty of this condition, we wish to 
report a similar case m which Wirsung’s duct 
was mtubated after a resection of a caremoma 
of the common duct 

The patient, Mr F K , a truck driver of 48, was 
admitted to the Medical ^rvice on March 31, 1934, 
complaining of jaundice of ta weeks’ duration He 
had been well until 13 weeks before entry when he 
became somewhat nauseated and vomited 3 to 4 
hours after every meal His local physiaan took 
several X-ray films which were negauve for gall 
stones or visible mass He had lost about 35 pounds 
m weight since the onset of his present illness 
Physical exammation revealed a fairly well de- 
veloped man deeply jaundiced The hver edge was 
felt three fingers below the costal margm His unne 
was positive for bile, but the stools were green on 
several esaminations Wassermann was negative, 
non-protein mtrogen, 32 milbgrams per cent, blood 
cholesterol, 209 imlligrams per cent, Van den Bergh 
direct reaction 22 50 milbgrams per cent, bleed- 
ing time 3 s minutes, clotting time, 9 minutes, 
sedimentahon rate, 38 millimeters in 30 mmutes, 
red blood count, 3,190,000, hemoglobin, 60 per cent 
(Sahb) X-rav examination of the stomach and 
duodenum could not establish a diagnosis of car- 
anoma of the head of the pancreas and a surgical 
consultation advised exploration 
The patient was explored under local anesthesia, 
and a firm tumor was palpated at the ampulla of 
Vater which seemed to be about 1 s centimeters m 
diameter and to occlude the common duct Chole- 
cystoduodenostomy -with drainage of the common 
duct was done (Fig 1) 

The paUent made an excellent recoverj, his 
jaundice nearly disappeared, and he gained 10 


pounds in weight Five weeks after the first opera- 
tion he was operated upon again and a transduodenal 
exasioD of a tumor at the ampulla of Vater was done 
Pathological studies showed it to be a caranoma 
probably originating in the common duct As the 
tumor was drawn down through the postenor 
duodenal wall its upper attachments were found to 
consist of common duct and the upper portion of 
this pedicle was tied off In the lower part of the 
pedide a large pancreatic duct had been cut across, 
which was taken to be the duct of Wirsung, and into 
It a No 10 French catheter was inserted and sutured. 
The inasion m the posterior wall of the duodenum 
was then closed about the tube which was led across 
the duodenum and through the transverse mcision 
m Its antenor wall and out through a stab wound 
m the abdominal wall The final arrangement wath 
the tube m place is shown in Figure i 
With the exception of some pain m the left flank 
for one day following ojjeration and a mild febrile 
reaction on the eleventh day, the patient made an 
excellent recoven and ran a perfectly smooth course 
He was discharged home on the twent> -second dav 
after opieration He has smee had a local recurrence 
which necessitated further operative procedure, but 
he recovered from this satisfactorilj and left the 
hospital m fair condition 


REPORT OF STUDIES IN PANCREATIC JUICE 

During the ii days following the second 
operation we obtained pure pancreatic juice 
from the catheter placed m the duct of 
Wirsung Our investigations dealt wnth (i) 
quantitative studies, on the output of pan- 
creatic secretion, (2) the effect of drugs on the 
flow of secretion from the pancreas, and (3) 
quahtaDve studies on the enzymatic content 
and chemical constituency of the pancreatic 
juice 

r Quantitatne studies A Average daily 
output Durmg the last 4 days of our expen- 
ment the patient had an average daily output 
of 1,167 cubic centimeters, although during 
this time there was a defimte nse from day to 
day until on the last day we obtamed i 384 
cubic centimeters This represents the re- 
sponse to a fairly adequate diet m a con- 
rales^g man of 150 pounds Chart i shows 
the dajy output of pancreatic juice from 




8 p m. to S pjo. We ue ca&Ue to ezpUkt 
the muktd dedme on the itxth ijid teventh 
diTt, but vt knov th»t during thli perked tho 
rcepOQW o( the orgui wu fiOMlr bretuUr 
'nhjca compered «itb the rei^U obtained <m 
other dAjx 

S Effect e/ i/fnfiM. Regaidle» of the 
ACtIvUf of the gUod« the mioute to nlnute 
outpQt ol the pvurm wle« cooridefutdy 
The number ot drop* per ntfante recorded 
ev tt y s ninnte* kn ct hour whOe the giend 
v*« edivdj eccretiDg varied ftocn i< to *c 
A perfectly otrrkrui thoagh algolficant fact a 



Owt I T»mt7 favWvrtrMtiMtcepumBUt }«>e« 


that the main portwo ol the paocretUc 
•eotrioa come* doling the day when the 
paiSent h digesting food. The cvmgt output 
daring the day wu double that at night. 
htinuU rtadisgi were made to deteradoe the 
time reqiulitd for the peincnu to rtapood to a 
food ttiznolui When 63 cubic ccDtimetm of 
mOk were giTen the rtspoose went in 3 
minotea from 5 to ro dmgMper alfiote. The 
booriy ^-olooe for tU» same feeding h ^xnn 
iaCSuna Qiart 3 gives graphs for 1 simOax 
ej^rhpeot with etmeentrated glncoae and 
dejamatiate* a delayed respoose whkh inl|^ 
be eiplaiiwi by a dower a npty ing of the 
atomadi oaing to the refiex doinra of the 
»lofaa caused by ccoctnitated g^ucoae (Shay 
Gcrahoo-Cobea) s8) 

C CcMlinm ucrdicn During the laat 4 
day* of OUT expenmeot there was only a very 
rare boar m whkh there was not at least a few 
oibac cxntimetert of pancRatic aecretlou. 

D Effect oj differml f«*ijtufft D k 
(fllEcidt to draw cocriaakma frenn emr eiperi- 
menta as to the ejects nf the 3 mam typn of 
fooditoffa opoo pancreatic AecreUofL In 
analyzing our hgo^ we found ooly one in* 
ataace of what coold actually be cotuidered a 
pare meal rrilh adequate cootrei However 
we did feed oar patient meal* mo posed pte- 
dommaatly of fat caibobydratm, and pro- 
teins and Doted the results of pancxeatk 
accietkxu 

On a fasting ttoniarii we gave 50 gnms of 
l^acoK in 3 ounces of syrup The seortioo 
cum b ihowu In Chart 3 and comspoods 
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Chart 2 Effect of nulk on the response of the pancreas 

closely with those of Holsti and Wohlgemuth 
except for a shghdy delayed response which 
can be explained on the delayed emptying 
time of the stomach caused by hypertomc 
solutions (Shay, Gershon-Cohen, 28) 

E Effect of wafer In many mstances water 
given mdependently of food causes almost 
immediate stimulation of pancreatic secretion 
(see Chart 3) This can be explained on the 
fcdings of Iv)'^ that if water is placed m the 
stomach and immediately withdrawn, 5 to 10 
cubic centimeters are always lost and have 
passed along mth secretagogues into the 
duodenum 

2 Tim effect of drugs A Ether narcosis 
For 5 hours after ether administration, there 
was no secretion from the pancreas This is m 
accord with experiments on dogs which in- 
dicate a depressant effect on pancreatic 
secretion by ether narcosis (Zucher et al ) 

B Atropine The results on three expen- 
ments with i / 100 gram of atropme given sub- 
cutaneously showed the effect illustrated m 
Chart 4 In addition to a generally dimm- 
ished output, the expected hourly nse after 
meals was converted into a diminution by 
atropine, the duration of its effect being about 
one hour 

C Pilocarpine Pilocarpine seems to in- 
crease the output of pancreatic juicc On two 
occasions i/ioo gram was given subcutane- 
ously and marked mcreasc m the number of 
drops per minute noted The duration of its 
effect u as also about i hour 

D Physoslygminc Physostygmine was 
found to have the same effect as pilocarpine 
on the one occasion that it was administered 
in the dose of i/ioo grain 

E Secretin We prepared some secretin 
from the intestinal mucosa of freshly killed 


KoouT Biirom to aLOOo<t 
SmUUOtlTB TO TTBTTB 



Chart 3 Effect o( glucose on the pancreatic secretion 

hogs according to the method of Weaver, 
Luckhardt, and Koch After testing it on 
ourselves for toxic properties we injected 6 
milhgrams of the punfied extract intravenous- 
ly, but without conclusive results We pre- 
pared a second batch of secretm and intended 
to give a much larger dose, but the patient 
refused to have it injected 
j Qualitative studies A Gross appear- 
ance In the main the secretion which we ob- 
tained from the pancreatic fistula was a clear, 
watery fluid Sometimes it had a slightlj" 
ground-glass appearance and contained tiny 
sohd particles Occasionally it had a shghtl}' 
yellowish tinge That this might be due to bile 
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Chart 4. Effect of atropme on the pancreatic secretion. 
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vould be poadble only by repLTgiUtloti from 
the tfaMra^nn 0 but we do not bcUere 
tUi to be tbe expUn&doQ dace ve gave 
meUiykne blue by moutb but found oa color 
bg bx tbe KcretioQ ^eccmd ud furtbenaore 
tot* OB tbe few y^low fpedmco* obUiocd 
with oitnc odd u»d Lo^* toluUoo were 
Qc^Ure for bQe. 

S S^rdfie fnnlJy Tbe avenge spedbc 
mvlty lor tH ipeomww wu i«u The 
Ufhest ^>ed^ gnvlly vm* obuhied 

altar a 7 boor period of fMdiw tltboogb « 
high reedinc wa* ml * constant UKBng b the 
fasting eeaetioti*. There wu m cpperdobte 
dHIerence in tbe ^>eafic gravity of tbe Juke 
obtonwd alter predondnontly carbobydrmte 
fat or protctn m«d* or olirr aubaitaneou* 
mtoctkn of pQocorpine. 

C Kracbffa ani kydnfen-ivn (^ntsntnlm 
Tbe poncmtic iecwtiOB woa de&dtdy ol 
The avtnfc hydrogen-ion ooncmti* 
ikm woe S.6 (10 speomeof) 

D EnmuJif octtffn There were pment 
active Upolytk, cayWytic, and proteolvtk 
ensyrTKs in aH tbe fpedmen* of poocrestk 
joicc We adopted the chemical 

onolysia ootHned by HcQure Whitmore and 
ReynoJdo, for atkoating the ensynulk 
w^vitie* of dwdeoal amtenti and cannot 
therefore cwnpore our remit* with tboee of 
wrae of the other invarigator* is thi* firid 
(T^e III) The lipolytic tctfvftT w»* nwos- 
ured by titrating the amount of butyric add 
foctoed on tbe axi<£tioa of the pancreatic 
tecretion to cotton *eed ofL Amyialytic 
activity wo* based on the ptrsductloo of 


crythrodexirta* In lUrch lolutknu and oJor 
eUlmatkm* on the [ntroductkm of IfdBa^ 
TroteoiTifc activity w*t based on tbe deter 
minatlon of the omcwnt of mo-pfota* 
ttiUogen ptescnt in a meoaured atoount of 
cooein ofia the addition of pancrtotk Jtdce 
A rough coUmation of the protoJrUc cniyme* 
prcRnt woa oko mode by meosarittf its action 
OD Met* tubei. In 5 mtiluneter glaas tobct 
thm k an average ^ about 3 mUIIiitcten of 
cueln broken down la 34 hour* with frtih 
porxcrealic juice. No oJgnificant cfiflerence cm: 
currcd with the •emtloca fotkrwittf ipcckl 
Ckcoli AddiiloD of enteroUnaoe dla not in 
CTtooe the actfvitv Tbe eMymatk activity 
(fimlfllshea on lUadiDS !b *11 thesoiapfa vt 
erojnJned 

atviaw or the ijie*ath*e 
/ Vettnt tf fi4ncTr\iJlcJtu(t ElBngerond 
Cohn a ere the hr>t to notke that the lecretloa 
of p&ocTTAtic iokt in hnfotna b cmtbuotu, a 
6 a^g which bo* been confirmed by a musber 
of otte iBvtotigaton tt 0 ^ >> >4 50 ) One 
oboervvr noted bo greot difcnsce la lecrctjoB 
between the octK'e ood rertive Uatea of tbe 
patkst ()«) wHle another found that on the 
urn* dietary regimen 107 coble centimetm 
were oeertt^ in the resting eocufitioo os com- 
pared with ilk cobfc centiflietm during the 
active itole- Fever panaeatlc k 

cretlon (7 it) As eoriy a« 1 S 75 Laampte 
obowed that poomolic lecntkiQ u Wit dur 
log fasting and most alter a meal and that 
the UKTcaaed activity lists 4 boon after tok 
tog food Thia tHvtmg has been repeated In 
practicaQy all the coses studied. 

W r br^ no accurate figtifes on the vefome 
of total {^creatk (ecretkn in 04 boun tor tbr 
homao beln^ Table I ibowi tbe *4 hour 
amount obtoWd In come of the coses with 
batuios wbieb we have reviewed but it must 
be raombered that these mveatigatkms 
ttpreseat only partial seartlon 
Tbe htgbest figure b that obtained by Kahn 
and KJda although this U ckiady approx 
imiced by Kruio and by MotaL GlorW^ 
had a tnbe In the diet U Wksung but tUi 
may not mean that total secretkm wms ob- 
tained In that tbe duct of Santorini often 
dialc* a tooi port of tbe pancreatic Juice Into 




the duodenum as noted by vanous mvcstiga- 
tions (4, 26, 23) The amount obtained from 
an> fistula will necessarily %ar> with the 
anatomical location — the largest amounts 
being obtained when the fistula drams a large 
duct 

The detailed anaU sis of the wlume output 
of pancreatic juice has been devoted to a 
determination of the total amount and secre- 
tion cur\es that result wrhen pure food stuffs 
are fed In animals Paw low* found carbo- 
hydrate to give the most secretion, protein 
less, and fat the least Results in humans 
ha\e been quite contradictory, but the most 
reliable bear out the findings denved from 
animal expenments There is a group of in- 


initial nse after which the secretion falls to 
nothing until the nuddlc of the second hour 
when It commences wath considerable in- 
tensity and reaches its maximum m the third 
and fourth hours After fat (introduced by a 
tube) nothing happens before the third hour 
and then lasts only i hour 

One author (35) concludes that the secre- 
tion curv’c after a mixed meal is a composite 
of those for the individual food constituents 
making up the meal 

On the basis of his findings, Wohlgemuth 
introduced a low' carbohydrate diet together 
ivith large amounts of sodium bicarbonate as 
an aid in bnngmg about closure of pancreatic 
fistulas In 1908 the same author wTote of 


xcstigators that found carbohydrate to chat several cases collected from the hterature m 
the least secretion (5, 6) while another report- w'hich dramatic closure of the fistula had fol- 
ed this tj'pe of diet to give the most abundant lowed an institution of his so called anti- 
yield of pancreatic juice (7, 10, 23, 35) diabetic regimen The efficacy of such meas- 
A.mong these reports one finds considerable urcshasbeenconfirmedby some (6, ii, 22, 29) 
variation in the diets used and also in most of and denied by others (7, 17, 30) 
them a significant amount of the other two z Chetmstry All investigators agree that 
food substances m the so called “pure diets ” pancreatic jmee is alkahne and those who 
Holsti’s conclusions are probably the most hax'c mvcstigated the question find the 
reliable and his results m bnef are Carbo- alkahmty to nse after meals (8, 9) j\Iost 
hydrate yields the most abundant secretion authors have found pancreatic juice to be a 
of the pure food stuffs, protein less, and fat clear, colorless hquid with small shreds of 
least About the secretion curves he says that mucus, but there are notable exceptions w here 
the secretion after carbohydrate begins at the pancreatic juice was observed to have a 
once, is quite regular and dunng the observa- yellowish tinge at tunes (9, 19 27 20) T 

tion period is qmte acUve, reaching its Table 11 is found a summaiy of the ch^irri 
maxunum m 2 hours Protems bnng forth an results reported by the vanous investigators 
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TABLi lu-teomKo ccmiAnc Acnvm 



GUessoer CLod Popper focmd pucreatlc tb«t aooUct vitb bactena and bacterial &1- 
juure to ccmtaifi ui uliW beQM>(yxlD {or do^s tmo vrin abo activate trypeloogen. Either 
cDTpoadea Wohlgemath ibowed ihii to oe oj tbcac factoia may expUia our rewlta rf 
an aoto-henxit>ilii aa well a* a betem- fiiuQog actlrt trypain m our experimeota, for 
hemoijiin. He thooiht it almflar (o the no pncaucioiu vert taEm tn aanuv fterile 
bemoiytlB o{ cobra and other vcnoma bectoae tpedmott and aoatdmea tx bcnin dapaed 
ULe thcK it b acdvated by the pteaence o( before the analysis of «u rai<l& 

iedtMce. Glaeasaer and Pspper sbcnred Rgtaia or iahienoent ftas bees loand hr 
that a subcQtaneoiia oi pancreatic mare (ts 3$) a^ not so by ochcn (fi 9 17) 

joioe into Ay« had Uttk etiect arberetA alter Another <pt<*tioo is ref^rd to nzynrt It 
an ktrtpeiiteoesl ln)ectkn of S cubic crnti thdr qutnHuiis'e reiatlontiup to the type of 
meten tfte dop died within 5 boon loodl taken The Paartow bchooi (sj) haabew 

3 Eitsymu All the cniea ot pwed pan- staunch in defending the Zmkms^tiittfits 
crattic fistula that wr have been able to bod Pnastfi which holds there is increased upase 
showed active a iByulj ti c and hpolytigeniyraes secret^ in respoosc to a Utty meal etc. As 
when theae were acmght Boin are boeaaed F awki ar says. The woii, of the dlgrstlvt 
IS activity by bile and intestinai juice uhOc giaads b eluUc to a high iegree while It ii at 
the latter b augmented by liver jcuce and the ueoe bme charactedstic, predse and 
sodium tiDTOchoiate The ma^ty ol in purposive Thb tdastidty has not bees coo- 
vestigaton are agreed that trrpM b seemed finned for the secretion of pancreatic juke in 
to iuctive forin and this fact eipialni the humans 

faihue of pancrtalk joke to <Bgest the wound iJany obsefeatioos have bees made m 
in mariT instances, to only with sctlve trypalB humans with the purpose of detemuning 
o tins effect noted (14, 19) That IsteetiDal eniymatK mponsc to aifEerent tyjM of food 
juice converts Irypsinogrn into active trypna (y 8 , 9 14 31 jj) but the ccndosiocs 
was first obsm’rf in bmnans by Qsessoer (8) reached seem scarcely justified m view of the 
whose fi ndkvg s have been corroborated by a evidence presented Hue again Hobti t wort 
great number of observers There are many la ocepOemal because be used “pore dietj” 
substances cspafaic of sctivatlng trypsinoten srxihadaweQccintTuUedsericsQfcxperitaenls 
and among them are x per cent bydrodiloTk Hb- condnskma wen vdoUcal for diastaM and 
add. peptone bfle Kver Urer eactracl and lipase but the results with trypsin were In- 
caldum chlonde condtaive althoogfa here the method ol 

Of knportance In eraloating our results >s analyris im|ht lead to errors m results For 
that contact with air for I day (ij) u wefla* Upoae and dWtasc Kobd coodudes (i)TVre 
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are secretions nch and poor in ferments given 
off by the pancreas (2) The concentration of 
enzymes is not dependent upon the rate of 
secretion (3) Nevertheless after the same 
meal m repeated expenments there is a definite 
relationship between speed of flow and the 
concentration of enzymes Although 2 and 3 
may seem paradoxical at first readmg one 
realizes on further study that for a given food 
there will always be a certain concentration of 
enzymes at a given speed of flow which may 
be qmte different from that of another pure 
food or a mixed meal Babkm and Sawitsch 
(2) find the same true for animals and feel that 
there is a certam type of juice secreted for 
each food or mixed meal which is not deter- 
mmed by the speed of flow 

4 Pharmacology A Hydrochloric acid 
Glaessner showed that a weak solution of 
hydrochlonc aad stimulates pancreatic secre- 
tion which commences after a latent penod of 
}/3 hour and lasts hour This has been con- 
firmed by a number of authors (9, 12, 24, 35) 

B Sodium bicarbonate Glaessner reported 
bicarbonate as having no effect on pancreatic 
secretion, but others have noted it as in- 
hibiting the output (ii, 15, 25, 40) 

C Alropm This has a dmumshmg effect 
on secretion (8, 12, 29, 30) 

B Pilocarpin In addition to its enhancmg 
of the secretory state of the pancreas (12, 30) 
pilocarpin is reported as increasing the 
proteolytic power of the juice secreted (12) 

E Water Holsti found that if water is 
given with the diet there is a different type of 
secretion curve than without water, but the 
total amounts are about the same Only when 
water is given with food m large amounts 
(60 cubic centimeters) does it increase pan- 
creatic secrebon above that ehated by the 
food alone 

5 Psyche secretion The fact that there is 
an increased flow of pancreatic juice only a 
bnef penod after food is taken (m Holsti’s 
case I minute after bread, cream, or gruel) has 
led many investigators to determme whether 
the pancreas is like the stomach m its response 
to psychic stimulation Negative results were 
reported by several authors Villaret and 
Justin-Besancon maintained their patient on 
a constant diet until he became anorexic, but 


this mfluenced the flow of pancreatic jmee 
httle when the same food was taken And 
when the diet was changed to a more agreeable 
fare and the patient sahvated profusely, the 
output of pancreatic jmee was not mcreased 
for 40 minutes even when the patient chewed 
but did not swallow the food Similar results 
were noted by others (7, 14) 

Holsti beheves that there is a psychic secre- 
tion, but his basis for this rests upon an 
erroneous interpretation of facts None of his 
results which cannot be explamed by the 
secondary stimulation by hydrochlonc aad of 
pancreatic seaetion 

After reviewing the expenments it seems 
justified to conclude that if there is any psychic 
secretion it is only very shght 

6 Diabetes and pancreatic fistulas Several 
investigators have noted that a diminished 
sugar tolerance obtains m cases with pancreat- 
ic fistula (7, 12, 22, 23) Holsti and Monat 
noted that this returned to normal when the 
fistula cleared up 

SUGGESTIONS FOR FUTURE STUDY 

Cases similar to the one reported m this 
paper as well as those summarized from the 
hterature are quite uncommon We therefore 
take the hberty to suggest that future studies 
may possibly be directed toward solving the 
following 

The effects of renmn or labferment 

The Zweckmaessigkeits Pnnzip of Pawlow 
as It might be apphed to humans over a long 
penod of time 

The enzymatic content whether proportion- 
al to sohd content of panaeatic juice? 

The use of Holsti’s meals as a standard for 
test diets 

The estimation of enzymes by Willstatter 
techmque 

The collecbon of all speamens of pancreatic 
juice m stenle bottles with immediate chem- 
ical and enzymatic studies 


A case is reported with an mtubation of 
Wirsung s duct following successful resection 
for cancer of the ampulla of Vater The largest 
amount of pancreatic jmee obtained in 24 
hours was 1,384 cubic centimeters 
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Volametric cum* for the (fitestm pbue of 
puxieitJc ictiritf tre ghren Pnier«tk 
Mcretkm b cotuUnt Of tbe puc food toesb 
gtren only tdocooe give r^ible rcaab*. 

Ether 1^ lUo^ Inbibit. Hlocupfo, 
pbyioeUgiBint, mtl »«ter by mocith ander 
ctrtilo drcunoUQCei ttimuUte panenratk 
Moetkeu 

Tbe pbyiki) propertici uwl kocoe dtemkil 
lailyici of pMOtitk hdee are given 
F lgmci lot eotyioitic content of panoeatic 
Joke are recorded for faitlng tpRuneoi and 
those obtained after meab vitb Qu}or portkra 
of one fooditufl, Ttkty are not auffidently 
mimeicnu to be coadasve All three enaynn 
wen found In HA concentrstkm tn all ^wef- 
mem of panoea^ ]alce obtained 
A trvm of KXM pancreatic fiitaUa a* re- 
ported In the UteratuTt t* prwented 
Recommendatkms for further atody on 
homan pancTtatlc fictulas are made 
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PHYSIOLOGICAL CHANGES IN THE URETER ASSOCIATED 

WITH PREGNANCY' 

HERBERT T TR.\UT, M I) , A^D CHARLES M McLAHL, M D , New York, New A"ork 

From the Department ot Objtctncs and G\ netolosj . Cnrnell Uma er«it> Medical College tmd New h orh Hojpltal 

A NATOiMICAL changes m the ureter of of the uterus must CNist Several waters have 
/\ the pregnant woman have been a sub- suggested an atony of the ureteral muscula- 
■L V. ject of study since 1S43 when Cruveil- ture, however, thus far no one has succeeded 
hier first desenbed the dilatation and elonga- in proving atoma to e\ist although vanous at- 
tion of the ureter as a frequent accompam- tempts have been made to do so Until recently, 
ment of the gra^^d state We have learned tliese have consisted in observing the relative 
that there is a hyperplasia of the tissues com- frequenc)’^ of spurts of colored unne as they 
posing the walls of the kidney pelvis, the emerged from the ureteral orifice into the 
ureter, and the bladder in the form of m- bladder These studies have seemed to indi- 
CTeased thickness of the muscular and con- cate a definite decrease m the muscular 
nective tissue elements In addition, there activity of the ureter m pregnancy, but have 
is elongation of the ureter and dilatation of not been conclusive in that the penods of 
the ureter and kidney pehns The extent to obser\mtion were necessarily short and were 
which these changes take place vanes much in not earned out on the same mdividuals at 
difierent indiinduals, as well as in the two different stages of pregnancy, so that one 
tracts of the same individual, the process could not be sure that the differences noted 
usually being more marked upon the nght side were not individual vanations 

Two schools of thought have arisen as the The practical importance of the problem 
result of prolonged attempts to explain this lies chiefly in the relationships of these ureteral 
phenomenon The first and older group has dilatations to the inadence of unnary stasis 
felt that pressure of the enlarged uterus upon and subsequent infections Indeed, it would 
the ureters, particularly at those points where seem to be the most important single factor 
the ureter crosses the pehne bnm, was the m explaimng the inadence of pyelitis m 
chief factor In addition, it has emphasized pregnancy 

the frequent dextro-rotation of the uterus Trattner and his assoaates have perfected 
as well as the prominent relationships of the an apparatus which makes it possible to ob- 
large ihac vessels on the nght to account for serve and record the peristaltic actontj' of the 
the greater degree of dilatation and elonga- human kidney pelvis and ureter Their apph- 
tion usually observed in the nght tract The cation of this device has been confined to the 
other school has felt that these anatomical ureter of the male and the non-pregnant 
relationships were undoubtedly factors of im- female In this study, we have used the 
portance but could not be accepted as the Trattner hydrophorograph, as he has named 
complete explanation, pomting out that larger the device The apparatus consists essentially 
pehac tumors than those represented by Qie of a tambour lever and water manometer 
pregnant uterus, such as myomas and ovanan connected through a two-way stopcock to an 
cysts, were not often productive of the ure- mtra-ureteral catheter and is eqmpped with 
teral changes m the non-pregnant individual an adjustable escape valve An electneal 
In addition, dilatation of the ureter usually countmg device records simultaneously the 
reaches its maximum at about the seventh rate of unnary excretion (Fig i) By means 
month of pregnancy, and frequently dimm- of an adjustable escape valve, any level of 
ishes toward term, despite the constant en- mtra-ureteral tension can be maintained or 
largement and increasing weight of the uterus vaned at wiU The apparatus is equmned 
For these reasons, it has been maintained with a recording dewce which nroLc^ a 
that some other factor than the enlargement permanent record that can be preerved and 

•Submitted for poblicatioii April j, 1935 
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mtkei pcoibk « oomp«itton of untenl 
ictirity 

Thai far ve hm «todl£<l ^ vomes ol 
wfaoin wtn pngoaBt or puerpenli and 7 
normal notHjfegnant orntrob. Tte 
tboihip of obaervalkiaa to tlio varVnu 
itagrt of pregnaiicy are ciprm ed hi the 
acaw np anyltn tibia (Fig. t) 

It hu been potable for ua to make repeated 
obtemtknu at monthly Intemli oa la o( 
the 37 prepant women whote oretera were 
•tudied ^ of the deductiona that have been 
made concerniDg vaiiatioDa In the pfayalo- 
loglcal activity of the ureter In the (fifferent 
period! of prtftiaiLcy are baa e d upon the atody 


of thb pxip of patlcpta. Tbe ranalnlng is 
apoD WDom one obaemtkm or at the ir^ 
two were poaribk, bare been used cauliousiy 
becaoae of the vaiiatloQ that exiata betw e en 
lodlriduala For the meet part, they were 
found to conform to the cbincteriatia of the 
vaiwui typea of curve* and their tacfdeoce la 
pregnancy aa eataMlahed by the more Intoi* 
alveiy atndjed gnrnp and therefore, they have 
been Indoded in tbia report u cumulative 
evfdenee. 

Each dme a bydrophorogiaph record wu 
taken a retrograde pyelogram wu made with 
the Injected contraat memom nnder u neaiiy 
tbe aame premre u poMfble Tbe object In 
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Fig 3 Actual ureteral traangs illustrating normal, modified, and 
absent response 


making the roentgenogram was to ascertain 
the relationship between dilatation of the 
ureter and loss of peristaltic activity on the 
one hand, and, on the other, to control 
accurately the ^stance the catheter was al- 
lowed to ascend the ureteral tract The upper 
end of the catheter was kept as nearly as 
possible at the upper margin of the pelvic 
bnm In this way, we have compared that 
portion of the ureter lymg above the pelvic 
hnm in all patients whether m late or early 
pregnancy Wislocki and O’Connor showed 
in their ureteral experiments upon dogs that 


activity of the organ depended upon, and 
vaned tremendously with, the rate of unnaiy 
secretion In other words, it is necessary to 
provide the ureter with an adequate mass to 
propel Therefore, we have made certain that 
all our patients mgested large amounts of 
water durmg the hour preceding an observa- 
tion and have attempted in this way to 
obviate a source of possible error 
i^ter cathetenzing the nght ureter, the 
^theter was immediately connected with the 
hydrophorograph and a record made of the 
rate of unnary excretion simultaneously with 
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cme ol tbe poiitAirk p«tteni of Ow oreter 
We found thet tiie oreter req x noe r&ried 
with inirvereterij preenre, thtt of the 
nomud ooiv{ire;aiAt (cwvtdul bdo^; tncxt' 
mil at prenures Ij'iiif between 4 eentimet e ra 
and 12 ceoUsKtere M water preaaure For 
the purpoia of oyr ftijdy wr comioonced at 
a pcnaure higher oamdy ij cmti- 

met cr a of water pfc mir e and thea dropped 
iMs b) aecceati\T tttfa to 10 cendncten 
and j erotlmetcn, mafatafnlng each kvet for 
approxIoiatHy 5 ndnutea aod recor dio f the 
ureteral respooae it each level Id ihl» man- 
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iwr wa have hoped to otio the optiiaerm 
CDfxliboiu lot nitacular rapooM in eaa case. 

Tbe presnce of imnaiy tract hdectiods 
haa been ruled out by taUng ureteral vnd 
bladder orlne cultum at the thne each ob- 
•ervalJon wu nude Thu aeenred Izomrtant 
•I it bai bees dasooHrated that dmW the 
acute phaac of an infection, periJtalUe acttrity 
may iw iocmaed, whereaa dorinf the chiocik 
phwc, it may be depressed or absent. \B 
padenta lododed in thb attidr bad consbt 
ently nefitive ureteral bacterial cnltarea. 

As will be seen from a study of tbcfnphs, 
we obaer\’ed three goieral types of Taritiloo 
ia tbe pemtaldc r«»fd The first k a remlar 
rhj'tbmic cun-e of fairiy ndforra ampUtude 
of rccursioo at all leveb of pressjre this is 
comldfTtd norma] The >ecD^ shows a ksw 

degree of riairwon irith a ffreiter response, 
usoafiy at one lerei or aoolher as wtD as 
irrejiiianty in the degree of ercursfco tUi 
group we have chaactoireri u rootBfied rt- 
^)oeise tod have found k to be fregoent in the 
earikr mooths oi pregaaocy The third Js 
characterued by a total Urt of rhythmic 
muscular contraction at any lerd and hai 
been found to be a freeprat observatioo la 
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Fig 6 Ureteral tracing — third month of pregnancy, showing normal response at a higher pressure level and lack of 
response at 5 centuneters 


the latter months of pregnancy (Ftg 3) The 
madence of these three types of response with 
respect to the various penods of pregnancy are 
portrayed graphically in Figures 4 and 5, 

From this, it will be seen that, dunng the 
first and second months of pregnancy, ureteral 
activity is qmte normal With the passage 
of the third and fourth months, the madence 
of modified ureteral response becomes more 
marked, whereas dunng the sucth, seventh, 
and eighth, modified response or total lack 
of response becomes the rule Dunng the 
mnth month, there is evidence of a returmng 
imtabihty m the form of more adequate 
muscular activity 

The foregomg statement is the result of our 
expenence in most instances However, not 
all patients show dimmished peristalsis as 
indicated A small mmonty (2 in our whole 
senes of 34 cases) mamtained normal ureteral 
activity throughout pregnancy (Fig 5) 


The most constant early change observed 
was the disappearance of penstalsis w'hen 5 
centimeters of water pressure was mamtamed 
within the ureter, after the ureter had re- 
sponded well at the higher levels of 10 centi- 
meters and IS centimeters This observation 
seems to hold good regardless of the degree of 
ureteral dilatation and also the rate of unnary 
secretion (Fig 6) 

We have given a great deal of thought to 
the possible causes of this variation in the 
ureteral penstalbc activity associated with 
the vanous phases of pregnancy It is well 
known that shght distention of a hollow viscus 
capable of penstalsis, stimulates that organ 
to increased activity, whereas overdistention 
obhterates its power of rhythmic contraction 
for a time, but there will be a return of this 
property provided the distention has not been 
excessive and has not persisted for too great 
a penod of time For this reason, we have 


coot h 
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Fl| t bmUi ef pncnuic/ 

vttfT Ka1 «AUtU » W «n»« ■ > ptf e— 1 « 


•tttdied the pTciofonu of these uretm 
log that thm might be a dote pcnQeittffi 
b ^wctn <fi!Utttioa oi the areter t» an rrpres 
■OQ of pfokmged distentkKi ukI th iodAence 
of tTwhfigrf or ftbeeot pexictdsb. Thus far 
we have laOed to hod uiy toch reiitkmihlp 
pttnfcolJtiiy (tariPg tlie laSTiid, tUrd foortk 
aod fifth moDths of pregoutcy when the 
proem b toppoaedly m its iodpieocy The 
degrees of duaUtSoD obeerred as a oockdid- 
itaot of Mtmal megnaitcy may or may oot 
be asBodated wim Im of perittalUc actJvi^ 
A few fftstaiKt* have been observed in 
which Toy widdy cBlated areters were poa 
aeased of lumal muacaiar activity (Hg S) 
We are therefore, forced Id the cottcknkn 
that the weight of the enlarged oterus npoo 
the ureteck with cmbamsaBCDt of oiio^ 
outflow and aohaequoit dflatation, ia uacK 
dated with ioo of moscaUx activity tn vary 


ing degree but la not its cause, ThaotaerTa- 
tim that there is at leaat a partial return of 
penatalsu during the ninth nxmth (Fig. lo) 
U final convioong proof of the oorrectMaa of 
this opinion. One is forced to condode thyt 
there must be another cause of atony of the 
ureter in pregnancy and that the koi of 
muade tone is cootributorr to the <£litatkn 
of the ureter rather than tee r e verae . 

laarmoch as we know HtUe conccnilnf the 
po— Tile causea of meter al atony in the pRg 
nact wcanan it may be of profit to sppfy 
speculativtiy same of the facts tK*f have dot 
^ aned concerning other oqpua the waQs of 
which are coinpoaed mainly ^ smooth rnafV, 
Fax ezampfe \Vcstphal has demonstrated a 
marked dlminutioo in the muscular imtahlQty 
of the faQ Usdder in pregnirKy Hofbaaer 
punuing this Une of investigation demon 
atrated thatbypcrtorucaolatuosofcholefterin 
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salts produced this eflcct and argued that 
inasmuch as the blood of the pregnant woman 
contained markedly increased amounts of 
these salts, this was a possible explanation 
of the phenomenon 

The large bowel is another structure of the 
body which has been demonstrated to undergo 
marked regression of its muscular response 
dunng pregnancy. This observation has long 
been invoked as the explanation of the consti- 
pation expenenced commonly dunng the lat- 
ter months of pregnancy, but thus far no more 
rational etiological factor has been advanced 
than that of the weight of the pregnant uterus, 
which, in view of our studies on the ureter, 
does not appear to be an adequate explana- 
tion 

The outstanding e.xample of smooth muscle 
atony of a hollow viscus in pregnancy is, of 
course, the uterus In this organ loss of 
muscular irntabihty is the most important 
single factor in insuring the successful fruition 
of pregnane}'. Knaus has shown rather con- 
clusively that one substance capable of pro- 
duang this effect on the uterus is the hormone 
of the corpus luteum, progestin WTicther this 
IS the only substance instrumental, or even 
the most important one, seems doubtful, be- 
cause we know that removal of the corpus 
luteum from the body of the pregnant woman 
after the third month is not accompamed by 
a prompt return of contractihty on the part of 
the uterus, with resulting abortion 

It would seem likely that the body had been 
provided with a superabundance of some 
substance capable of produang atony in 
smooth muscle for the purpose of safeguardmg 
pregnancy and that its effect is not entirely 
specific for uterine musculature but, m addi- 
tion, possesses a modified, though similar, 
action upon other structures At this time, 
we must content ourselves with speculation 
upon the subject, though we hope at some 
future time not only to present a more com- 
plete picture of the effect of this phenomenon 
but, m addition, to offer some evidence as to 
its nature and mode of action 

CONCLUSIONS 

I The normal ureter of the non-preg- 
nant woman is possessed of rhythmic pen- 



Tig 10 Tracing of same ureter as illustrated in Figure 
o, one month later (ninth month) demonstrating a remark- 
able return of ureteral acUvity 

slaltic activity which can be measured and 
recorded 

2 This rhythmic penstaltic activity is def- 
mitely altered by pregnancy in var}Tng 
degrees in the majonty of our patients (34) 
studied 

3 This altered penstaltic activity is ex- 
pressed by diminished amphtude of the peris- 
taltic wave, commencmg m the third month 
of pregnancy, but reaching its peak dunng 
the seventh and eighth months 

4 After the fifth month the number of 
patients showing diminished ureteral response 
exceeds those showing normal activitj* 

5 Dunng the last month of pregnancy 
there seems to be a defimte return of muscular 
imtabihty as expressed by the measurement 
of peristalsis and response to stimulation 

6 This dimimsbed penstaltic activity’ of the 
ureters seen in pregnancy cannot be explained 
on a basis of dilatation On the contrary-, 
dilatation of the ureters dunng pregnancy' is 
probably m great part dependent upon the 
atony of the ureters 

7 The etiolog}' of this observ'ed ureteral 
atony dunng pregnancy is, m our opmion not 
dependent upon any mechamcal factor but 
rather upon some, as yet unexplamed, chem- 
ical basis 


I* ^ of ureteral tone dunnjr Dreanann. 
J ObsL i Gj^, Bnu Emp , 1933, 

^ 1 furth^er contribution to the phLjoloirv 

and pathology of the kidney pelvw Surg f ti^ec & 
ObsL, 1934, 59 713 o. 
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fifi LaM«fr%btalk R/jtnaOcnbr Aa/D*{> 

frr««<Mi:4 MM Lm MCowUrr KAraoc ■ prntcK^l 
■ctiijd iI>Htnlad t> f »f--* 

ckouiecL Ttw lii* provided hc« e oafcrr uid 
textnre vrhldi dtffm iiaLriceii}^- Iroa tfau of tbe 
IkU ktmnKVt Tbe prt jea c B eiao of targe 
■tnooDU oTcobcvUwqi iat aUrlorra wkh raotd- 
l» ao^acconUat w tame, wftk proper beahng aa 
Im MCOMrOy proiootrd aamtseawB of 
titans before the aoae daring the ccaftbc period 
u a aocLTce of great (fianenlort (o (m paueu aod 
h BOt vitboct of pomaoent ana diou^ 
UuTi^ lobaequeot ccntracttm. 

To be tccrptahie, a KrricaOy recooatncted 
nose onst bare a covering oi SBooth ikts of onr 
nal color a CDDU>or vhia harsioabea whh (he 
face aftiQCtknalapithdtalhiiiQg,aadaaadeqaate 
almv Infecriota or mafigitam p rx e a an muM 


be endioated before repou U commcDccd dia- 
tocted tbaon laaat be freed and la ibe 

plaatic RCQQUmctkm cmdi AmajwH or 
ctacponern aod tzotocdcai atrectnre cov- 
crtog and a upp t utio f framemri) Bsnt bt re- 
Btoied Tbe idw tovr^ a hkb the aurg e ia anat 
atfiee fa compkle tnafomkal and phyridopcil 
rtatcntkm a mtnbmtfB of reaidnar or 
•econdajy acaniag 

For rtCQQUroctkm ahoot tbe naaat tin, tbr 
atftbor oakea oae of tbe fotkraing joeth^ tbe 
ckoicB bring detertaioed trf tbe natoie and extent 
of tbe kricQ (dennal. 10^1 tbaue, or aupfaxtbg 
e tr aet tn e defe^) 

SKTv Awo son l aaua Dtrecn 

f SmoB th» it^tds art tradSy covered 
Wr>tfe grafta obtabwd fnn tbe opper eycGd or 
poMcrioT aiped of tbe ear TUa metbod b 
pardcskrif oaefat vbm repaii of aorfsce tUs 
deiacu k attempted tbcrrtlf after iojonr (Hga 
1-4) 

* Deftox td Oh ah wri say be conccted br 
delayed pedjde flaps roUed doira frocn tbe tide of 
tbe tuae, tbe nooiMliy rounded alar border bdrg 
foraed by tbe n4M edge Tbe reselriag drieet 
at tbe of the ooae b then corcrad br a Wolfe 
graft (Sciuib) TTus method b beat itJet ie d for 
naUkrioetfrigt $-6) Keftotadoe of the baae 
of the ak mt) abo he accooplMhed by debyed 
peebrie tjtuafm from tbe n^pon of the naao* 
Ulrial folds (nps y-p) A thon^ nertr 
thfdeas rtsble ferial sor li the ooiy objecdoft to 
Uuaaaethod 

y. Stan oad aft iutut lam ti Oi* Mai bf i* 
Mr mtn espeoaily when fzUnarra, ore best treated 
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T A 0 t.*** ^ ^ rk <t>ta»tioa of mm] cjp tad parLaii c*<»rw1i— */ 
wmOd Conrctw by «w» al satidaftaft tfaei Irit wJabwl Wd HmltsoR 
fnwd b; umcactnatq) •< pah ate Um Mstnl Tte ear » Uw — mtital fafcl 
■ aoKrir •"th 
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Figs 10,11,12 Loss of nasal tip in motor accident. Restoration by forehead flap 
nourished b\ left temporal artery The forehead scar after Wolfe grafting is concealed 
b\ the hair dress 



Figs 13,14,15 Xasal amputation to remo\e carcinoma of the nasal tip Recon- 
struction of nose I year later by Indian method Secondary forehead scar after Wolfe 
grafting concealed by hair dress 



Figs 16, 17, 18 Loss of sUn over bndre, tip. and ala; Author’s method for 
restonng nasal skin in males Unsightly forehead scars are a\ oided 



I«i 4 M t Laat •( «ia u kmH o( dc* bi immUaD b]m<bc« 
aelWJ S»mtt»mpn>.»itedtay uw t rtm ub^ poK»»»< Ibc *»p 


bj forrbetd flap trmosfm diber bv pedktc* 
noumbedbytheteinportlartfryCF^ i»-ii) of 
tbe rfajdc»1 lomu saetbod (lift i)-r 5 ) 
arb of the {\»p and in buntVw no ibe (on 
heed iboaU be ddmatoed b^ tbe bacatka and 
ertentof UMWoau«dlub) i>k pebenl 
of haur drm A uni hmnf u proMilcd from the 
iloB nmnncBac the defect or the initicaibn 
of oUe cafu to the trader cumce cd the fon- 
beed flap before lU uvnfer to the mk. The fcr«> 
beed van «bicK remiim after oUe |r«fnng b 
CMKcaled In tbc hair 

The doKTUtac* of thta meibod in Ue> lo 
the kiabiblj exerpr b ontauil cava, to concol 
the forehcul acar br the hau Toavrad tbeae no- 
ai^tly armn ra men. the author hu devned a 


method of rUnopiast} b> iwan* of which, tiia 
(rc>B bekm the eai juay be tiamfcmd to the no* 
on a tobe pcdade t a the flenal aotch SlaceUi 
onjtioal pubhcatkm,' the aoihor hu pcrforracd 
ihs opmuen nicceaafaCj la imerti addukeai 
cam aUh \eT> grauJjiat naxdta. Tbia nethod 
baiammi dsUDct aimsLfn (Oforduadmn 
aK avoided (a) the lUa raatc^ the ana] bt- 
tesuami and la practmilh’ hairioa, (j) the ilin h 
thra and caafij molded to ihape ( 4 ) the renhiat 
ned acar » toconepmiMis (Fqp 1^21) 

aoTKutrrro aTaDcmv ormr# 
la cam reqairioa rccowtroction of the 
<B rtila jtooQS portion of the uaal bnd|e or 
w a rhicrm m t b«au i«u 
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Fig s6 A, Diagram illustrating author's method for 
raising nasal bndge by everting upper lateral cartilage 
flaps B and C Diagram illustrating Kazanjian method of 
raismg and narromng nasal Up by using flaps of alar 
cartilage The author combines this procedure with A to 
correct depressions of the nasal tip and bndge 

should always be made of cartilage rather than 
prostheDc inserts of foreign substances (ivorj, 
etc ) Cartilage is not absorbed and has the ad- 
vantage of being readily shaped and easily grafted 
The cartilage can be obtained from several sources, 
the choice of which is determmed by the nature 
and extent of the defect 

1 Depressions of the cartilaginous bridge asso- 



Figs 28 and 39 Earlj childhood injury resulting in 
jlattened nasal tip and bndge Front %acu showing nose 
before and after correction b\ author’s method (see Figs 
26 and 27) 



Fig 27 IllustraUng author’s method of maintaining up 
nght position of newly formed cartilaginous bndge bj 
means of mattress sutures of horsehair passed through the 
cartilage flaps and tied o% er gauze rolls for one weeC 

aated wnth prominence of the nasal Up can be 
filled m by one or more pieces of ear carUlage in- 
serted through a mid-columellar mcision (Figs 
22-23) 

2 Broadly depressed cartilaginous bridges asso- 
ciated with overhanging flattened nasal Ups can 
be Ueated by several methods 

A Hinged or morUse-jointed nb carUlage 
Uansplants may be inserted so that the verUcal 
support rests upon the maxilla, the horizontal arm 
IS shaped to correct the defect in the nasal bridge 
(Figs 24-23) 

B The introduction of nb carUlage transplants 
for depressions of the carUlaginous bndge can be 
avoided by the use of the author’s recent exten- 
sion of the pnnciple of the Kazanjian operaUon 
(eversion of the lateral wings of the alar carUlage 
and sutunng them back to back to support the 
nasal Up) The author augments tins procedure 
by^ including also the upper lateral carUlages 



broad drooping nasal tip Shortening of no^elevS 


SimOER\ OVNECOLOOV AND 0HSTETWC3 


art £m cut, ucoRSof to the <kptb of tbe 
bfidtt c kp c f fc m and then crcrted. 'ncvtmwxt 
atitoBd back to back « ith tao aottm <3f tiuuBifc 
CktfnL HcnefaahraaUreMKtompataedthnKtffa 
the c\ erted canHafc flapa and tied orer rofi* ot 

f eue he^ to mamUln their uprifht poaltkm 
igv Thclicoriiairittlure^tr® rwBwed 

I week. 

Thia nKthod cotaMned vUh that d( the 
Karanjiar) opcrstloD (ahkh tnertl) dcvito and 
oamrat the oajal dp) has pnxhxxd erceUeiK 
corrcctkxa d OTcrbaitcloJ! ^ttened oaaal lipa 
uaocWicd with broadJjr depreaaed cardhj^inoai 
brldfea. It hai the ad*uta]p </ efimi rating the 
nec^tv d rib rbectlora u a aottrea oC cartiWga. 
a dtaibljng procedotv which ta not devoU <4 
tfangrr It too lonai a raore fleriUe and ttaioral 
naaal bridge than b obtained frooi the oae ol rib 
cartOage trasrplanta- iloreover the adraolagc 
ol permittfatg uk umwm to cbortes the aoK aM 


to drvate the bridf^ la a ilBgle atage opmtka) 
arlthoot the iwccaritT- ol eatmial Iscalom, tqae- 
aenta a ifisdact adramtage om the more eoc* 
pitted and huardoos procedona Utlwrto 
de*cribcd Ihe abaence o( a oajal •eptom 
cooogh to Kipport the errrted cartikgo b an 
(mpinUat contra (ryheatton to this pcoadarB 


I The contdloQ erf defoTtrrklea about the usaJ 
Up dtsaa B<k carefttny bcB vld naHned Diaaace«ewt 
U Ideal resoUs are to be atlaiaed. The operatlao 
ahnuU be adapted to the patieot, wt the patiest 
to the Dpenbos 

t Operatkna providing ladal fkifl and a ■toi' 
oniiB erf aemndaTy deform Uy are nust dcairabie. 

j The author dneribea hh lonhod lor reatm- 
tkra ol the nasal rip and bb technique for correc 
ikm of brid^tr defects by reeans orf upper latenJ 
rastnage flapa. 
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I^LXLUNITED FRACTURES AFFECTING THE ANKLE JOINT 
With Special Reierence to T\\ent\-t\vo Cases Treated b\ Arthrodesis 
\ GURXEV K1MB^RLE^ , AI D , New York, Xn\ York 

Fellow of the iScw \ork Ouhopxdtc Dnpcnsar> and Hospital 


M any anUe joints of whicli the anatomj 
and function ha\e been disturbed b\ 
fractures continue to gl^c symptoms long 
after the fracture has healed To insure a symp- 
tomless ankle one must obtain union of the frac- 
ture mth complete reposition of the talus directl\ 
under the a\is of weight beanng and anatomical 
restitubon of the joint topograph^ 

The wTiter has reviewed the records of all of the 
216 patients who entered the New York Ortho- 
paedic Dispensarv and Hospital dunng the jears 
1928 to 1933, inclusive, wnth malunitcd fractures 
affecting the ankle joint These patients, wnth 
four exceptions, had their initial treatment else- 
where, but because of continued sjTnptoms had 
looked to other sources for relief The lapse of 
bme since fracture ranged from a few weeks to 
manv vears, m most instances more than 6 
months 

Failure to secure and retain complete reduction 
had resulted m sjTnptoms varvang from a dull 
ache present onh at weather changes to a con- 
stantlv painful ankle causing the patient to walk 
with a protectiv'e limp and to resort to a cane or 
crutch Phj steal findings waned from the appar- 
ent normal to a greatlj swollen, cvanotic ankle 
and foot with limited and painful motion, tender- 
ntes over the fracture sites and antenor surface 
of the joint, and distortion of the ankle mortise 
In the latter, dorsiflexion vv as often greatly limit- 
ed, so that the patient either bore weight on the 
forefoot only or, to get the heel to the ground, 
hyperextended the Imee and externally rotated 
and abducted the hip 

Eighty-eight per cent of the fractures had oc- 
curred in adults, of these 71 per cent were in 
females, whereas among those under 18 years of 
age boys predominated over girls m the ratio of 
live to four The more common occurrence in 
women is too great to be ignored, espiecially since 
men are more subject to traumatic injuries This 
may be due to ankle mstabiiity incident to w'ear- 
mg high heels 

NOR-OPERATlVE TREATllENT 

The^ patients were usually treated by means of 
a metal or rubber plantar arch, exercises, contrast 
a ns, and massage Occasionallv* such measures 


as an inner heel wedge, ace bandage, adhesive 
strapping, and baking were used Sahey lates were 
sometimes giv en for relief from pain and for the 
obese a reduction diet presenbed 

Of these measures none helped more than a 
metal arch patterned on a plaster mold of the 
foot Patients wnth slight distortion of the jomt 
sometimes obtained complete relief, espeaally if 
but a few weeks had elapsed since the injury' and 
symptoms were partially the result of inibal 
trauma to soft tissues and prolonged immobiliza- 
tion Howexer, where distortion was extreme or 
arthnlis present, relief was not complete and that 
which was obtained usually ended with cessation 
of treatment Patients havrnig a history of pre- 
VTOUS foot strain or evidence of arthritis else- 
where, other factors being equal, responded more 
slowly' to treatment 

SORGICAL TREATiCENT 

Open correction of faulty union is widely' prac- 
tised but accurate reduction is difficult Its use- 
fulness is limited to the early' penod following 
fracture before osteoarthntic changes have taken 
place None of the patients m this group came 
under our care suffiaently soon after their imtial 
injury' to warrant an open reduction 

In 1608, Fabng performed the first astragalec- 
tomv' on record for fracture of the talus A suc- 
cessful result was reported This operation is stdl 
performed by some surgeons, espeaally m frac- 
tures of the talus entering both ankle and subtalar 
joints Sir Robert Jones stated “Total astraga- 
lectomy is a very' much overrated operation, and 
Its functional results disapjjointmg, even though, 
as Whitman insists, the foot at operation be thrust 
well backward on the leg, it can, perhaps, give no 
worse functional result than leavang a perma- 
nently crushed astragalus ” The writer is of the 
opimon that this operation is not indicated in 
fractures of the talus, for in every situation sub- 
talar triple arthrodesis or ankle fusion, or the two 
combined, can be used to better advantage 

Supramalleolar osteotomy may be used to cor- 
rect the axis of weight beanng but does not 
change a deformitv of the ankle mortise In chil- 
dren in whom a fracture has produced a disabhng 
deformity' by disturbing growth in a portion of 
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1 1 ( kflrr fnrtvc pwitai UcM«(k tW 

pLrT— W iW tout titdai TpqAy «r>d po^tk ine 
n k ftri erf 9 7 «u« AMtfapMtrmr k*d tatmt m 


tJw Vmt Ubt»l qilpbyib, curetlk m caij- be ob- 
taiaed tod Ihe ddtsmbg Hiictm: remerved b]r e^ 



by euuntkn<]d iba lo«a efdpfajiea] &acd( tbr 
&DuU. In ^ouaftar cbDdren in exeresh o( Uie 
cccTapoadtox gmlb divs <A (be opfMtke n 
U at tine* ladiOLled (8) Ifabvtmogol 
tbe Urob havbig the Itaclare etma, iu froutb can 
be &timtdtted bj^ einlfiaf tbe tMta;^)'a* la the 
rtjkn oi the renttimn; cptpbyKal fiiK* ao aj td ii i g 
to tht tDCtbod dcKTibed by /er^uKitL 
A okuwtl tflukm Vnutbetimg combined with 
open comctxm the fnetore or tnkia iorion 
nay pn>\c adnnUffcoea, but aioee as-fCt ooly to 
cjj cm u " T i lu tw la iha aenea, >t nat performed 
foor UtDO is combaaooc with an anUe IctkiQ 
Snbtalar tuple aithmlecb tnav be temund ti 
any one ol thcM }ciati be a l tered by the uacture 
It na» been perionnetL we beiw* oawaely t* a 
tocans d u are c uat tM Utml dtuihceinent ol 
tlw loot, leaMog toe damaged an^ jam on- 
UMchptd 

An mKouted malkoiar tip raai be exmed when 
It t* a aonres pain, proetded lU abance wiO not 
cacae umUbdity cd tie tahn in it* mortne Odc 
patient in thu Knea had bad ayn^omi for to 
yean from three iooae bode* mr^vtng the tower 
thttd ol the medial nalkohia They boputfed 
»fiT>ki as oateophyta: apuf ott the taha Reaur 
the kuw When gam empterte rdtd and 
tirrt had been no leca iicnce « rymptoena ao 
month* alter openlkm 


Bjr Ear tbe eacat otelDl uinical raeassre (or * 
maiunlted fncture entering the anVk hi wUth 
oateoarthriUs has maniiesed itadE or h thh± 
daruptkm ol tbe Unt h to e rt i eiPt that hi 
emtual preaen ce u Inc^iuble ft anUe fodoa 
CM the fi6 natienU itwUed Ibere wen tS la 
whom the writer kit that belter Innctkai enw be 
rhulaed ud cymptona Ictmcd by arthradeeh 
Thia operation wai done In x^ padenta and (a ii 
auffidr^ time ha* cl a p aed to give one a (ak idea 
of the md Toolt to be expect^ 

A>kLx Aimtonma 

The anVle Joint waa fint arthrodeaed b> Albert^ 
In 1878 to correct a paralytic pea erntmoa The 
opefatioo became widely osed ana met with 
eno^Ml foccra* Later (t taplaced Terectkn and 
ampotatim aa t nu^cal mcaoa oi Uraths tuber 
coicau I have been annUe to dacosrr wt» &rtt 
card aithrcdcai* to eOminate disahnitiet cawd 
by datortsm of ibe anye moniae •cctmdarr t* 
fractom ApwrfitlyltbanoUprocedartwWli 
ba« been isra by iBUiy corgetna is n«ay emn- 
tfwa a* a last reaort lor the faopekaaly ilattoed 
aoOe Sir Robert Joeea advocated it daring tbe 
War aa a means cf tmtlsg aerere roBihot 
aouads ol tbe acUr famhil fihroei u^kab 
and bony askylaea In ntlposikn Since iqr 
teeml rrieie iK ta to It hart been made in tbe 
btetitore pitKclailN n Gnat Britain Reirr 
enctahaie oeen In the lorn of apaiagrtphor tco 
^gencrthialiona wall, tb the witter a ino«.ied(r 
lu pnbtahed detajlaJ md-resolt aibdr 

M least uxteen method* ol nrtbrodeainc the 
•aVk hare keen doenbed m the Uientmt and 
much a made ol the difficulty ol obUmlng oaacocs 
otuoo Of the r> cue* tut^ in tha (tt^ de6- 
oitetMOOui affioo waa obtained m II ana m the 
remajpiag case n s donbtlnUy present Eamn- 
daliy ibe aame procedon baa bm oed at the 
New \ ori Ortbopwdjc Dtspeasary and Hcapitil 
atth equal toccaa to aitbrodeec a much lat(a 
tejiea of uimible arilica rtwlttn from antenw 
pohomiehu* Pmwu* naiktjcs on arthrodew* 
lor maKsuted fractures aflectmt the asUe ha^e 
not bees avaikbk. bet \ dptos teported oaaeca* 
umOD m 50 to bo per cent and trm fibroo* unum 
m to to 15 per cent of faa case* fused (or tnrtabfl 
due I0 anterior poiioci>cluis 

Tbe (hftnih> of teamofcwcoo* uamaand the 
danger c 4 damaguig the dntai bbial epqihyieai 
hne m per f om iinx tnkW tn»icea before lAaleaeeag 
n WHch ftieaeetf by many wnixrs %« we do not 
oootideT vooth u abeerfute coDtra>tBdiaMKe 
W* have obtained oewo u* nnwin b^ arthrodesB hi 
a tobereckn anUe of a child ol 3 )enrs witbowt 
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nc J \n(r''ip.v>tcnf''- IP'! lilcnl nI ihr on r 

-TiVlc a-- in llciur i i \r>r^ hicr ■•hin\nnc \-ini' <!■- 
fiirmilx ri~‘ iltitn: In>m ilr cirnl of tin mnlnl jm* 

nan II the <li‘^al tibnl fpipSt-' • 

<li‘!lurlnnf' {irowlli <>l tht <li<inl nBnl cpiplu-i*' 
Hie Nounpc-^i puicnl iiuhit H'rifv 7 ^hnwetl 
fusion in a month'', ttul Ins Intn lollovtirl 
for 3'; jiTTs V ithnul cMfIcnco of disttirlnncc of 
hi» cpipViN't. d prowih dm lo tin, opumtion 
I ho depreo oi cciumiis m which in nnUe n 
anhrtxIcHtl is of scr\ prcit imi>ort inco Sir 
Rolicrl font' iKliLicd thit an anhle shoulfl he 
fu<^;d 'o that the foot can tforsitltv a tew more 
dcRTtCa than a nclil ancle Most wnters on this 
suiijcct prefer a few fliprcts of ctiuinu' 

In normal walking without «1 uks the fmii n 
held in a calcaneal (Kisition u is swung forward 
When vcicht i« Immc u|>on the fwit the heel tlms 
not leave the ground until the knee is well over 
the tore part of the foot, i c till the ftnit is dorsi 
Ik red to considcrabh I>c\onfl a right angle 
Hoi'tvcr in nnn\ adults parlicularlv women, a 
contracted calf muscle prevents dorsillcvion of the 
font even to a right angle vet thev mav present 
what ap[)ears to he i normal hart fool gait tact pi 
for carh heel rning 

An ankle that is arlhrodcscd so that mavimum 
dorsidcxion of the fool is from loo In oo rlcgrccs 
vail permit an e-sscnlialK normal barefoot gait 
\ foot in more than lo degrees of tive-d equinus 
gives a noticcahlv abnormal gait which becomes 
rapidlv more awkward as equinus is increased 
until the heel either docs not reach the ground or 
IS brought to the ground b> caternallv rotating 
and abducting the hip and hvaKrcxlcneling the 
knee Not onlv is walking in this position difTi- 
cult and awfward, but often it is accompanied In 
fatigue and pain through the midfoot and fore 
foot due to increased strain on the tarsal joints 
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lie \ \nti n>j> I'linnr iml tiUrwl vutts of tin. s.nmL 
antic as m I icurrs ; and 1 0 innntlis after an cam-si-, of 
thi lii'tal tiUial and hliular i piphv <cal lines lo^^cthcr walVi 
a Nine wial^e sutrinenl to romart tin ileformitv Clinical 
rrsiill ivreltml tletaphvscs adjacent to ntlitr epiphvscal 
lines of llu' evlremitv drfllcil to stimulate growth The 
paticnl I' to la kq>t unikr ohccrvation and an evcrcsis of 
llu mrtisjumding epiphvscal lines of the ojijio'iti cvlrcm 
in done if more lhan one half inch ‘hortcnini, results 

lender c-illpsilics nnv rkveloj) under the meta- 
tars il heads 

If om eonsirkrs onlv walking vith shoes the 
idi al jiosition for the fused joint would Ite such 
that the avis of weight bearing of the lower limb 
woulrl make a right angle wath a line along the 
surface oi sole and heel of the shoe This vanes 
with the length of the fool thickness of sole, and 
height of the heel In the average man’s shoe the 
foot 15 al an angle of 5 degrcc-s In a sire six 
womans shoe with a 2' 2 inch heel and '4 inch 
sole it IS 20 degrees Thus mavimum dorsiflcvion 
of the foot ncccss,arv for a normal gait when wear- 
ing shoes mav Ije less in proportion to the height 
of the heel 1 his enables those who bv misfortune 
have a jjcrsisiing equinus of more lhan 10 degrees 
lo walk normalK mcrcK b\ proporlionatciv in- 
creasing the height of the heel 

Phis floes not mean that a woman who has a 
mavimum dorsiflcvion of 05 degrees is restricted 
to a tow heel for if the fool will allow further 
plantar tlcvion through the unfused tarsal joints 
to I TO fiegrees w ithout strain, as it commonly will, 
she can have a normal gait v canng a shoe which 
places the foot in 20 degrees equinus Therefore, 
the height of lieel that can be worn ts governed 
not In mavimum dorsiflcvion of the foot but b\ 
maximum plantar flevion However, a barefoot 
gait IS governed b\ mavimum degree of dorsi- 
flcxion, which should be too to qo degrees 
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rw 4 (M 3 t m-Hi'.'U c TTiw fnoaJMkftrr 

hone oil tW mUt itw iif otmo* doraflcctoa ntd 
piutv l«ike d Ike hot Apprg mm tihr 43 4e(nn d 
tottnpomUaae matiao m abtawd iknqek tke ndund 
Uml nMs Mat at it tkknc iteocvk Chopoti 

)a>t ThapatxatvwaaTMnWftQiUtkaaBtafiMbB 
•ad bat Mila kaa b*tn p w wTtt la lb* cakk (or 

Hwtal yeas pretHOi u wnoea Tbe htm bn 
pr ^ab ty a m at * (or ih* rvjiUat ranft erf cotapnaatorr 
BKtm Mk tkr unal J iteta 

TUs b ifiostiUctj tn (He f Mksriag cun 

Cux kin E R I aatii ■ art-krirfeml » tWl 

MXWan dMaAmaa «rf tka («« thraota tkr BnaliaMi 
n a deytta cad pfaMT teias IIS 4rfna» Ska kM 
aonsl ^ akn as ni g a tH nn b«t adtbcaA 
■faaaa kaa 1 sren omaom bufi, wemM bnay taaraaca 
ttM nattunal koidi 

Cue If0*3( Ura U R *1 esUa ■ artkaadcard m tkal 
Itx foot W a faaiiaTi dwa iflm oa et pj vkjuu tad 
(dutar Aoes (V {» diytva* tThn aaftny wu ar mdi 
ovt tkoea ika ■ aot oaaaaaaa W aay difernm s tha ra 
rTtraatfiai » caa wia rfacasat cay ah aw B ak tT « bar 
fart 

Conpk^e cotrocuen erf tlie htail dapltcemni 
to a oraCial poiitkM b ik^rahle PeTsSlng vaT 
gua aubjCCU the tanai 5<>tnti to abnorenat auglil 
tbnsta and tnar otoae mock (eanaliied Ioo< pau 
and tatigae W* vans Hkcmae (fittorba tka 
nigL t beamw rtlaucas of tbe bonea <rf ike foot, 
catian kotaUntr and rivn tbe pADent a lew 
oi msectmt\ of fait FA cemdton irf anv exvt 
ing rotary (kfomut^r b not lo enenml an 
attempt ikcoM be made to pkee the foot in 
from o to 1 5 deem* exterrtti tocabon ob eke Ire 
Here agakt the optimam pnettuo a arutral Li 
the c tt cToal nitauw s e^tmae it can be more 
Htnlactonl) tmi ected by an oateotomy threneb 
the p T o a Jroa l tibtal meUpkrib than UnooKk the 
anUe joint 

-ncamqor or axeix AEraaoKin 

Titf joint a approacked by a 5 inch anterior 
inocua tn the nfitut plane diriidmf iUb and 
Aabentaueow tfamea, aj^ tnom dt^> Irana- 
\»T>e craml and crucial* [ijjaaoesta Theertenw 


haUocia kaigui and anterior uUai teryV " *, to- 
erlber «ttk (be dmalti peda artery ^c^n and 
Ortp peroneal netxt, arc retracted toeifi*^ and 
Uie rttokof ihfitoruiD ImjmlatfTally ’n* an- 
terior lateral aaOeolar artery and vein art dirided 
and bfited Tbe perioatreen enn Ubial meta 
ph)*ria and ep%ik>aii aftb the capaok ei the 
jtani b indsea and itflccted until the [rant of the 
aokk b rrpovd aa lar aa tbe meOeoti Fortbo- 
erpoiuie ot tbe articiibr cartlbge U obtalied 
cnltiox tear part of tbe anterior bp of tbe libkl 

‘’^IvulfcMUraitfl.rt I b tben entirely removed 
tofelhcT with bme Rodent to correct the de^ 
focedt) While any degree erf equinoa enn be ccr 
rected by nxaottl of oaple bow iiotn tt« 
it is better la a e ve r e esam to get rid of aa rnoeb 
eqadam aa poailblc by iengtkedag tbe 
icndoa With a cun^ oatwtocne oppo aio g csr 
(aceiaie tbbacaied ” 10 u to mala t toft bed of 
cancdkrtB bone. Dung the aama badaku, boot 
b googed irom the k>«rr Ubfal meUfrfiyib and 
wnftD ddfs an aedged bco tbe iobK, partk** 
kdy bc t Pt m tabs iftd sialboS Thb b ta q ju t 
taat bccaow h docs any «itb the apan created 
by t e t n o r b i cartHafe aad tmm film contact of 
boee eurlaces ' A frw bone cUp* art pheed me 
tbe aotenor aipect of the joiaL 

Capnle penoateom, and other deep datotsBre 
reuBited tnib tBierrupied catgut aatem and tbr 
■kin artb aBL 

Thedeacnbed melbcd of aitbrodeaiai the uUe 
mat at timn be mcxHbKl to meet uamual utoa- 
tiem At aocoe clmrca, «bcn the latenl (kakca 
UcB of tbe tabs a extreme, an inoakn k mad* 
pat anienor to tbe &b«la Tha Sbola la divided 
through itt dalai meupfa^as and eemk In a 
grewe MTpared (or it ta tbe taterai aapect of tbe 
obn Tbs aOmt cor n pkte rcdactua of tbe 
lalonl duplamnrat and d c a e aa ei tb* dmua- 
( er e uc* of tbe kg at tbe anUr putt 

A teege kf, pluter<rf-pam bM ■ epfrfied a(tb 
the knee ki abgbt flrwm asd tbe foot tn the de- 
srrd pcMtioQ Sir aeeka after operatioo the ctft 
» remenrd and a abort kg aalkmfbQot appbed. 
The ktlei b taken off In 0 wceia Ptmwtnmp} 
a grmi, aalku^ encouraged, and, rf {wheated, a 
•ted arch a aoni 


A itvnt or ASKXxs AituaiWEtcs 
The ftnt ankk arthrodcaa kt tbs aenes w«* 
dow Januarr ii 191S The (oDow-d|> period 
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Fi^ 6 ^nteropostenor and lateral roentgenograms 
showing varus deformity and osteoarthntis of ankle, secon- 
dary to malumted bimalleolar fracture sustained 9 years 
prenously, in a man 45 years of age 

ranges from S months to years and averages 
22 months 

Of the 22 patients, i was 51 years of age at 
the time of the operation, 17 between 20 and 50, 
and 4 were under 20 years They were equally 
divided as to se'r The end-result m the oldest 
patient of the senes, a woman, is excellent 
The shortest time after fracture that arthro- 
desis of the ankle was performed was i month, 
the longest 27 years, and the average 6 years 
Nearly all patients were kept routinely 6 weeks 
in bed weanng a plaster-of-pans cast, followed 
by 6 weeks up, walkmg with a short leg cast on 
the affected extremity All but one bad osseous 
umon demonstrated m roentgenograms at the end 
of 3 months, and in the axerage case the patient 
was able to return to his former occupation 4 
months after operation 

Loss of motion in the ankle joint causes very 
little disability and is partly compensated by in- 
creased motion m the remaining joints of the foot 
(Figs 4 and 5) Among adults the range of 
anteropostenor tarsal jomt motion follownng 
ankle fusion averaged 20 degrees It is still greater 
in the young About one-half as much motion 
was present m those who, m addition to the ankle 
had either a tarsal section or subtalar tnplc 
arthrodesis 

Most patients had i to ij/i inches decrease m 
the circumference of the leg on the affected side 
as compared to the normal This much atrophy 
was often present before opieration, howexer 
Tw o patients had a lengthening of the calcaneal 
tendon, 2 had calcaneal tendon lengthening plus 
postcnor ankle capsulotomx , 2 had a mediotarsal 



Tig 7 Anteropostenor and lateral views of the same 
ankle as m Figure 6, 5 months after ankle fusion Osseous 
umon present but luegtilar Chmcal result excellent 


joint fusion, i a subtalar triple arthrodesis, and i 
a talonavicular arthrodesis, m addition to the 
ankle fusion In the first 6, the additional opera- 
tions were necessary' to get nd of excessixe 
equmus The subtalar triple arthrodesis xvas done 
6 years before the ankle fusion to correct an 
eqmno-varus deformity takmg place m the ankle- 
joint itself This partly replaced the foot under the 
axis of weight bearing but obviously did not re- 
store a normal ankle joint, so that pain and dis- 
abihty' contmued The talonavicular joint was 
arthrodesed because the fracture extended into 
It, and the talocalcaneal joint had undergone 
spontaneous osseous anky'losis 

RESULTS OBTAINED FALL INTO FOUR GROUPS 

Group I Excdletii A symptomless ankle A 
gait essentially normal with or without shoes, so 
that the pabent m walking is not conscious of a 
difference m the two lower extremibes This 
necessitates having the foot in o to 10 degrees of 
equmus, wnth a good range of tarsal joint motion 
and neutral lateral ahnement or nearly so 
Eleven of the pabents are m this group 

Group II Good Ankle or foot symptoms mild 
or transitory \ gait normal with shoes but which 
may' be abnormal without, due to excessix'e 
equmus Seven pabents fall in this group 

Group III Fair One who conbnues to have 
sx'mptoms, deformity or excessive equmus yet 
feels better than before operabon, and this sub- 
jective sense of improx'ement is corroborated by 
the phy sical findmgs Two are in this group In 
one considerable lateral displacement of the talus 
on the bbia remains and symptoms of foot strain 
are present In the other excessix'e equmus has 
caused aching pain through the anterior jiortion 
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(4 the foot uid lender caOojitks under tbt meU dtnd bfananeoUr fractures comUned Viilhe Erte 


Ursa] besdi. 

Gm^ /J Pmt radeaU not ba^vrrwd w 
a OTW tittfl before operatfen. In tbk poop are s 
men la vboa fractures occurred 9 aj:>d 16 jreara, 
respectively before ccoatksi. The fractures 
entered bcAh anUe and aubtakr {otnts and pro- 
duced eqmQO-vants defortnltlet. One had a 
cotnpoond infected fracture octenafly the olfieT 
dtsrtoped Infection and a paraoarthrocb folkm 
mg a twunal aectlon to co nc U equbm done is 
\ can before UwanUe fatxm. la aether c**e hu 
tbe ankk artfarodesli entfrelr c orrected the de 
fonnfty to dcpees cqumos cad ihght varus le 
mitning In i and 15 dcpw etf^ua la the 
other la tbe former the hawnncomHiertdeobd 
dinkaQr bat doabtfnl by roeDtcenoCTaBi Gait 
and other jidtyriaal findmp irrctithfbt Iraprcrve- 
BienL 

InaoDunary so, or 91 per cent of the pcbenta 
are iaprorod by and gM they onr^aent, tbe 
opcntKm Tao padenU, wfaUe not aorv aje 
Im proved and are ifanWort ditMlis6ed 

9 ’h» Aocdd tlxi auhJe be arthrodeaoP Brooov> 
bend lUtea Then axe tao procedorei tiler 
native to taraefiata open correctkc of Irredocfble 
fraeaae dblocatfara 00c depeodiupoo tbe rtne- 
rleoce of tbe a ar teu a , epcn tbe faBClioD 

abieh U a rewt of treauaent bv tbe doted 
method The first alientahie Is to vait for about 
a fortnight ttnlQ tbe swrfhog has bees abaortfed 
and tbeo to fuse tbe aokle jofot tbe second 
alteroathe ts to aOow tbe paUent to oUain tbe 
best result pondble from ooatemupe nMCM and 
iben, if tbe fuDCtfos of the ankle bi 0 ncDths or 
so k mssffiocBt for hs perpoae to fuse the ankle 
locnt ^ the second of tbw procedures M based 
upon the functkci of the foot rather than the expe- 
rsenca of the s u r geo n, it k surely tbe soonder one 
to adopt J tDeoDon tb' tifst oetbod qiMte tenia 
uvdv as I have no experience of rt b^ I suggest 
that n> selected cues much time aosld be saved 
if each a cooiss nere folWed 
Drt M TTTO’a 

In the hght of the mformaUca fteued from the 
}i& palknts ftndicd the smter u in accord nitb 
Mr Brootnbead It kfdt thst any patlest sbooU 
have the anUe arthrodesed vho at the end of 6 
montha stiS walks with a hmp that is protccUsc 
or nvfhrrtf 1 u origin and la abois rorntgesn- 
rrams cJ tbe ankk ihow faiMre of ctero kte re- 
Sxrtko of the fractured fragneats snfivarrat to 
account for the pfcyssoU smd sobkettve fiadmgs 

As m^t be e sp ected osteoartfantk et paitu 
olarh se%m and comcDan m incnrapktrit re- 


turn of the poaterior marght of the tiblal ptafond, 
and tn emnpresskn fracturca that rrsnlt In dhn^ 
tloa of Iba arogbt bearing toriacn of the Wnt 
WhDc tbe pofic> of vaitfag for fanetkn to deckle 
b the safer the s urgea o a bo has bad a great <kal 
of cxperkscc in fraaorc dklocatloaa aM arthru- 
deals of tbe ankle should not beshaie to fuse s*- 
Icctcd cases of these tjpei at as caity dale, 
ibeirfa) saving the pailat from several ^mtlti 
of dtsawnfort and daabihtr 

snouav 

( Of a series ni tt 6 fractures aiSectfag the 
anUe S 9 per cent occtmed in adults, and of these 
fi perreot arreiAfemaks 

» ConserwaUve measmts gave pcrtisl, bat 
sekksn compkta, rebel frosj tymptoins hi umf- 
«i(ed fractures a&cOt^ the ankle 

j The BKMbefpfaJcoebervatlrtinmnTe used 
wsa wearing a metal arch paUeroed oa a ptssln 
mold of the foot 

^ Ajt hj Od es sa of the anUe is picsentcd u a 
abifactoty means cf traattsf mahniiifd tm 
toe dokcauora a sdecud cases 

5 Tbe Ideal posluon for aa anhrodeaed aaUe 
B rsralrtl lateral and rotan pcalln arai msd- 
g-nm doraBem such that 3 to 4 degrm 
cijumm cf the foot mnaiss 

6 Of >s iBUcnts tmted b> snlk foskai, w 
arc improved aad glad they ^ve had, the 
operation 
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RELATION OF CHRONIC CER\TCITIS TO INFECTION OF THE 

URINLARY TRACT' 

R D HERROLD, D , E E E\\T;RT, M D , and H M AR\ AN, M D , Chicago, Illinois 

From the Departrocnls of Urolopj and G>'necologj College of ^Medicine, Um\enijt\ of Illinois 


D uring the past 3^^ jears, we have had 
opportuniU to study about 400 women 
patients wuth urological conditions One 
jear ago Ewert and Herrold reported observ'a- 
tions on a consecutive senes of 50 patients who 
were examined for urethral and bladder neck 
lesions and their relation to the disturbance of 
urmation We found that the treatment of the 
existmg granular urethntis and poh’poid excres- 
cences by fulgeration, dilation, and siher mtrate 
relieved manj of these patients of their symptoms 
With the elapse of a longer follow-up penod, we 
found some of these patients returning with a 
recurrence of sjTnptoms Clinical observation at 
that time suggested that in mam mstances the 
pnmaiy etiological factor was probabl}' due to 
some gjmecological pathology' We were further 
stimulated by the report of Winsbury^-YTute m 
which he concluded from his experimental work 
that there was a direct lymphatic connection from 
the cervix to the urethra and floor of the bladder 
Sturmdorf (9) and others have emphasized the 
importance of the cerxnx as a chrome focus of m- 
fection for systemic disease Moench found 
streptococa to be the most common bacteria 
present in chronic cervicitis This was confirmed 
bv Marj'an, who found streptococa in a high per- 
centage of infections Also, he found b> further 
laboratory tests that these streptococci were of 
the group known as enterococa, which are 
difficult to isolate on pnmaiy^ cultures, and whose 
outstandmg charactenstic is their ability to re- 
sist heat to 60 degrees C for a longer time than 
other streptococci 

This senes of 32 patients had some or all of a 
group of symptoms, the outstandmg of which 
were frequency of urmaDon with burning, inter- 
mittent deep pam above the pubis which was 
evidently at the neck of the bladder, low' back- 
ache, and less frequently, radiaDng pams into the 
groin, the thigh, and upward along the course of 
the ureter Many of these paUents had pro- 
nounced leucorrhea 

This syndrome is frequently desenbed as un- 
table bladder Epstem and Ovtschmmkov pub- 
lished an article in 1931 on the pathogenesis of 
cystalgia m women when the unne is free from 
bacteria They beheve that mfection is not an 
essential etiological factor, but rather is due to 

‘Read before The North Central Branch Ameiran 


repeated circulatorj disturbances m the small 
pelxns from menstruation, coitus, pregnancx , etc 
The\ state that xvithout a doubt a lastmg x'ascular 
engorgement can produce chrome inflammation 
without the help of infection It w^ our obserx'a- 
tion that bactena max be found in exmr}- unne of 
patients with imtable bladder bj malong careful 
smears and cultures of the unnar}' sediment, al- 
though m manx mstances the smears do not 
reveal more than an occasional pus cell Epithelial 
cells are more constant Culture results m the 
latter part of this senes xuelded streptococci in a 
large percentage of the non-colon bacillus infec- 
tions w’hen an improved medium was used 

Twentj-nine of this senes of 32 pabents were 
followed for a sufficiently long penod to permit of 
analxsis Coagulation of the cerxnx was done in 
each instance A second or third coagulation was 
done on a fexv of the patients The results as 
measured by relief of sjTuptoms relatixe to the 
unnarj tract are dixided mto two classes The 
first included those in whom no improx'ement or 
but shght improx'ement followed coagulation of 
the cervix There were 5 patients who had no 
improvement, and 5 who had but shght improve- 
ment The second class mcluded those who re- 
ported marked improvement of whom there were 
II, or complete rehef of whom there were 8 
Therefore, it maj' be noted that 19 of 29 patients, 
or approximate^ two-thirds, had a satisfactory 
clmical response as to their urological symptoms 
folloxvmg coagulation of the cervix In the total 
series, there were 12 patients m whom the cul- 
tures rex'ealed colon bacilluna alone or assoaated 
with other orgamsms, while 17 had predominant 
bacterial flora of mostly coccal tx^pes, usually 
streptococci Further analysis indicated that 7 
of the 10 non-resjionsive patients were those wuth 
colon bacilluna, while 14 of 19 who had satisfac- 
tory rehef of symiptoms w'ere non-colon bacilluna 
infections This would seem to lend support to 
the view that the secondary focus m the luethra 
and bladder is the result of continual moculation 
by way of the lyunphaUcs from the cervix, since 
It is well known that metastasis is much more 
hkely to occur by streptococci as compared to 
colon bacflli 

In approximately two-thuds of tbs senes cul- 
tures were also made of the cerxox to compare the 
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(nnth with that frgia the orfne vrllmrcU In 
nanj- loitaaca IB^trcptococri «CTt 
{rore oilttm* of botk anu Thoe acnptococd 
tif* vcrv diScailt to frov oo irtifidal awflom 
aniB pis pofot cokwk*. WHk »• ba>e 
aot made u tbMxaU Ides U£ca tin of the vpoc^ 
h g en u certain Uat Utej' are » niember of Utc 
eoterococcm groop Tbcy do not prtxicice ben»' 
tyw or Cmmnf of the blood abea ftnt 
bokted ted vould be lenoed tadtiTerent ttrepto- 
Goca u regtrdi tbor retctlan o« blood tftr 
Dtrect emetn ts t rule revetl pleosMrphk forms, 
often Dsore (itm nefttiiiC than grun poatove 
Cidtiira wen ntde of the cervix of lo colan 
banlhirlt patients Se\e* yielded no colon 
btaQl from the cm ix, t hot tsro or three colooks. 
aitd in x ittstucc ceJy. ther* ru t hmlWoent 
growth of coloo hartfli. TbW oberr^lon would 
•eem to bdiette that GLa flon of the crrrtx tod 
urine, sedhomt wn aot dependrnt tt the daoe of 
odtore eo recent taocolttWi of etch ether by 
»t) of the vtgfaui or orrlhn 

OffEonc oawt™ 

The b**e of the bbdder h la Untidy coonecicd 
below to the trtrrior mtUcc of the segwirtginel 
portjoo of the eerrit tad thm u far ts the tm 
of the tahmtti ot TUt ara la the aatnior part 
of the ban of the farad hgaiant or paraiueUuuu 
which a kwn as the oanfiaal hgataent of the 
aientt, tad b la main aupport la thta area, be> 
twen the peritonenm and the pelvic (aaaa, ts m 
corponued the atcTopublc Dcament. ta abas- 
rfance of looee tTcokt coaaecU^« tbaoe smooth 
snwck hben a rich nrtwcErL of lyinphauca, tad 
blood aopply 'Hth b the aeaL spot that ts 
itietdwd or nipttxrtd dnrlog partmillm tod bter 
cootribetes to th* devekipaient of cystocrlr 
NormaOy ta depth m e asur es about one-thud of 
anutcb It ts locual to aaomc that aoch btunatc 
hwto-coaiocucil rekUoosh^ aooU eaabte 
chjteuc cematis to be a factor n the prodortwn 
of u Irrlahie bladder either by direct arteoswB 
or tacmt hlohr ihroogh iho hrtnpnatics This bsato- 
aoatoodcal lympbatK rekljoi^m b aot brought 
out m the Ttncros tettboolJ anhaj with the 

sjsatotny tod lymphs ties of the bkdder and cervix 
of the utents tViosbury Wlute has fatly demon 
strared, expetfmen tally by in)ectioB of Ttuha m). 
aa well as bviag and tubmb baeiQi loto the 
cervices of gmrwa pegs and rabbita that aot ool) 
■ there Ir^ihaOccoaDectioB betaecn the bladder 
usd the CO ' S UL . bet abo beiaeen the cemx and 
vafiaa la dHonlc ccmdtb there ■ ako a perf 
vasntlar lymphocybc mfihnbon, tad a para 
cervical panssatritb 


It Is actxpted anong fynecdcflitU that chratK 
cesrvldtis b doe lo a persbtmt tefecdOD in the 
depths of the co r a p om i d racemewe gbads, srhkh 
la cfa*ftcte ritt d pathotofiad1> by a pmgbivfaAr 
rosrad cell tahhiatioo iTic cemx b pteoe to »- 
fretloa bec au w vi ha Utoaiioa in the ngba ml 
betame it b hcented dEmng labor The crypts 
aod benne of the mocous owmbniM aflortl a 
protection for the bradisf omedsma, and b 
thcH areas the foocpcocd aod other boderb caai 
Be dormant for lo«g periods of lime 

IfivestJplOTS wee oe the bacterial Aon of the 
sotface of the paux 4 D|Mnl cervical canal, bst ao 
mc&tloo has been made of the bacterial fleet 0 
the depths of lh« gbndi Manan, after gnndnw 
owder aseptic techniqoe the cervical tbaoe «hk£ 
wma nsaclcated eqaailr by Stanodoeft (10) 
awthod and amleaUon with the high fretfoncy 
ratUflgeurmt scalpd. bokted iheMst rabtasl 
dtloBCDCCU frecD thf depths of the cocif s an d 
nennoea fkndj Is 80 a dct cent of iha parleals 
Hehaaihimn baelcricJWcaUyanduthojogkaBy 
that dumk ctrvictlb b a d^ huectkiQ of the 
onj up o und raennew fknds, ahkh b charK 
terised bv a pmfkndwar rand cell lafihjcatket, 
aod bv a permscubr hrapbatlc li-spbocytic Ib> 
fill lain of the deep c o Ba ^ < t une untna or 
micKnbtsre Tberoore it an he secs that thr 
flaodokr itiuc&R of thr cetBpo u nd raceBcae 
glaocb encoustmd at the stratified squamooi 
epfthehom of the portkynguialb portkm of the 
enrsix (the varmaJ portion cif the cervh ahidi h 
DQrffikSy five man glasds) a due to an nteraioa 
of the proSferatiOQ of the aommUy pnsmt com- 
pound endoccrvxasl nermoae ghnoi Thu ex 
tessn of the probfoauos (s xrimed to In the 
Uteratnre as an from, a term ahsch of coarse b 
a misocioier as U a not a KjbaCitotkm of the 
ttmllfied sqaamons qathchom bv the cySodriol 
qwthefiam of the endocervix p c una rily bot a 
downward d lip i a cem ent of the conponad rac»- 
mevr iknds, axh its asaodaled mftsmrratkn 
and r eg eneraixo RjfhtitiQy it thcmld be caQed 
dirciaic pan cerviotb or chrome 'ercKltls, as the 
entire cercix a Issaded Tberdore srith Ilfs 
undmUndlfiC of the pathoiqpcal g ene sis cf 
chroosc cerviatm, one a enabled to treat cervical 
lesKvoa adcqwUely hlacroscopscally ercalcm 
or cbroTBc cemato a rvidetced by redroi cf 
varying degrees of the oemcal bps scrrouBdmf 
the patoJous rrteraal us, tofether akh an abB- 
dance of nracopurolcnt secretno from the ccrrlol 
canaJ it has been customary to ckikh these 
changes under ihs faUcrwunc chnlcal dm sfacs 
I CoeyerutaJ erossoci— TTris kson b encoon- 
tered tn vugms or vwmj pria 



HERROLD El \E CHROXIC CERMCllIS \\D URINARY TRACI INTECTION S7 



Spatuli lip III Situ indicitmp that contact is made against the edge of the blade 
Figure at nght shows the depth of the linear striping of the cemcal canal 


2 Ectropion or ctcrsion of the ccrtncal bps, 
t\hich IS truh not an erosion but a telvett red 
bulging forward of the endocertneal mucous mem- 
brane breaking through the mucocutaneous junc- 
tion, normal]} situated inside the external os 

3 Simple erosion, which is a replacement of 
the stratified squamous epithelium of the certneal 
bps b\ the high cjhndncal epithelium 

4 Folhcular erosion, which is characterized 
b} the presence of retention c\sts, the so called 
Nabothian follicles or cj sts 

5 PapiUaiw' erosion, and it is manifested gross- 
1}' b\ \ eh et} red elections on the surface of the 
cervical lips' 

6 The healing of erosions, or replacement of 
the glandular misplaced epithelium with strati- 
fied squamous epithelium 

These terms ma\ be conveniently retained as 
long as we bear in mind that they represent onl\ 
progressive grades in the same pathological proc- 
ess of chronic cervicitis 

technique of coagulation 

The hea\'} mucoid discharge from the cervux is 
dissohed and removed with caroid powder, 
which does the canal and makes its surface more 
visible No local anesthesia is used in the cervix 
A tenaculum is not used to hold the cervix in 
place for the reason that adequate exposure may 
M obtained with Guttman’s operative speculum 
Coagulation is done preferably between the fifth 


and the fifteenth da> after menstruation since 
complications are less likeK to follow if earned 
out at this time 

Other lesions of the cemx should be ruled out 
before coagulaUon, such as sx-philis, tuberculosis, 
carh carcinoma and pm point leucoplacias Be- 
cause of the rich supph of K-mphaUcs capable of 
producing such associated lesions as metnUs, 
paramelntis, and uterosacral celluhtis, it is ad- 
xnsable also to rule out an\ chrome inflammator\ 
residual pehuc pathologx' Coagulation of the 
cemx should ne\ er be done in the presence of an 
acute or subacute inflammatorx' lesion of themter- 
nal or external generatixe organs 

The short circuit method of diathermx coagula- 
Uon was used with the indififerent Un plate elec- 
trode under the paUent The spatula Up (3 centi- 
meters long bx 3 millimeters wade) posiUxe elec- 
trode (Fig i), was used for coagulation of the 
cemx The proper dosage with the universal 
Boxne machine is obtained b\ setting the indicator 
on 40 of the coagulaUon meter scale which gixes 
the proper milliamperage 

Where the cerxnx has an edematous and acutelx 
inflamed appearance assoaated with marked lac'- 
erations, it is best to treat it first bx topical 
appheaUons of 10 per cent tanmc acid and elx- 
cenn into the cemcal canal, supplemented bx 
dailj hot douches This wiU shnk the cerxS 
matenaUy and reduce the acUvitj of the chr^c 
mflammator}' process xmonic 
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\Vc halve nuplojetl routiaely the BBetr 
erf the cm-U coranetek* uU^iin tie (otenou oe 
exteodioc to lie extemai o> ud coQthKdng thu 
bom unpktx oe tic ccrvlad Qp«, «t riiil «ngb« 
to theUnearttiifiinjof ihecenfir»lamflI{Ffa i) 
Tic ed^e erf the nitiiU tip riectrode toond 
moat mtsbte lie Up a fim pticxd ULnaly 
afilnct lie cerviad Umw eod thin coageloikn 
h benm. Tie ctmipjUtbn orf the eeme «ax 
completed hi frtjc rittln* TbeeriMunlcrf 
aatoAtioe liould be fuS-dent to reidi bcTood 
tie gUnd beuiof tiamt uvl Into tie adjacent 
ftroma. In lih «tr anfficieTit dettroctioa of tic 
Infected gUitd beauine tbioe «Q] be produced, aa 
«tll as adequate dmnaee 

UnaQj the crodal bwasiooi acre irtade at la 
j 6, and 9 o ctocl. for hvperUophk eroded (wkxs 
aithbCateral bcenikns In tome tnataaces «lti 
marked Inpertrophy of the upper hp additional 
liaar Ksipiof «as done at ri tod i octock 
Uenerer one mast lodivfeiaalite tlx meet of 
coagnlatlon in drfleml pitleBti TW fadurcs 
that occur fonovrfag coofuklkm or eemcal plaa- 
tksareosoaSydoe as abown ndcronnnfcaQy b> 
Koater and W VfoUe, to remnaals of tie opper 
moat infected^ gkad bcaadoi taaaa near tic In' 
tenal oa FunVr CDagvlalfam, tf Mceaaur o 
done after 5 aetki. traa the be^t of tie Uaaoe 
mctxm has tabdded by tbh tune Fractional av 
agoUUoo la prefeaWe ?ot Uuuuic gooorrbeal n»' 
fectiom aad m eraeral office praclKe 
A fnr ptilena comptaia of bhW to severe 
omtop-Hke messtnoJ pahu dstiog ooagalation. 
bat as s nik they are tranatory I^tleati are m- 
stiucted to abatsb frocQ the ne of doochci dor 
itiff tie poatetagobuem period Cloae postoper 
sure observauoa rs given slth deansing of lie 
senuset as tndksted Epilheheatioo a osoath' 
cowkte between tie fotnii and aivti sreeka 
Torea pmbk rocnphcsucmt nay fotbvcosfU' 
louon of liccennY, namrly beroorr b ege atenom, 
and pdvK mfecuon Blcedmg dunng lie days 
immcdatdt foQosme crrvKn] coaj^tkn b 
tootUy besigB and dae to lie oonag of tie 
sfeafteng scrface \cfy lalfw pi c n th severe sec 
oodsTY be mmiha ge t$ e u co u ntereq about lie 
iweUti) to tie fou^eenti di> as a rtstdt of icio 
etteairee cotgulauon There nill be a dotnh 
try end the area of ctnxdauoci becatae of the 
deep peoetratjoo of the geBetaled heat On dus 
accDunt severe seoiMary hetnorrhare mat occar 
from aloofhing of the enreatl hranen of tie oter 
me artery u iW region erf tie mtemal os nbere 
cosjesWucn has bew loo c^irTw e SteooRS m 
avoided br Mkrangi dilstst»o orf the cervical 
fful as emploted tn Carttv 


azuuremtnoa 

WWk thb aotk ass tn progress a persoeal 
ansBuokatkm «as reedved frtxo t>T J Hnaxrf 
Shane re^rduig argnblisied aork aiidi he hat 
done bt co-opertdon with a gynecofegM, Dt 
Mahoo Thor results parallel onrs very denef) 
as regards ctinVal proof that adeqiats treataeat 
oC diToxdc ctrrldtJs b foUcraed by relief of ■art 
of theaocalkd^frritablebkdden." Tbey befleve 
that cantertiatlon of the cervt^ does not pve tie 
greatest benr 6 t onleas foUoa^op trcauneiits are 
given for seven! a eeks. Tbdr postcsDtrrlatkn 
KtanagnBcni coasbta of ihktalim of tic can ol 
canal, and appiraUaB of iQm nitrate to tit 
cervdt, both mtenaJJy and ceternally at hrtrr 
valf of one seek. Certstoly as ae have empis 
siacd, ddstauon of the cervica! canal W an bi- 
portani krflow'wp measwe 

Aa mentioned, our cbflfeai results bdreste thst 
treaUnou orf tie oenrfe as deacTtbed gfres aatk 
iactory rtflef erf tyinptoois referable to Ihcunoir} 
tract ui Bpprtmastelj tao-thtrds of ths paUcsts 
ksyel our mvesugauem has not proved ike met 
tiKcfastBica 1^ foci miprovaneTit IVe lean (0 ike 
vte« that conatafit rcutiectlon of the orethra and 
btsdder partieultjiy nth enlefococd b to ha* 
portant csninboUag factor In many lastaam, 
dalcal UB wona eii bn been couiadent ahi a 
d emas e of tie baetenai fiore of the urinaiy tnd 
On tie oiier band aoae peikota with baonve 
Dvent bare oooumied to yieid eatcrococo fma 
cuifSTCs of the unnaiy Hdjmeot It ■ posabk 
that such rmsjsGDf ulectxn a mere scqcrfidal 
than before cervical cnsguhUon, and mow dis- 
appear qionuneously or by ircatraent after a 
kuigFT paicd h&d tiapsed Norther InTcstigatiw 
u required before the evict meciaiucs of Isqrote 
Dsest can be estabfashed 

It has bee* ewiphashed by oiien that the or 
vufrcqQCQtlyaafocusoftMteintctnfccm par 
tjcuiaily artlmta and IntM One irthntK paticfl 
us our senes mas rebeved of all t ym pt o na mrtia 
4 mecissitcT coaguhtror of tie cervii 

There mere t patrenta m out seno mho had 
sv'mptocns »«Tuhr lo a groop that a frequntb 
wacnbed as uiopatise feva krstner aad 
Romntrer u\ an anal via of 100 exact of long cr»' 
bmird km grade lijopatbic fever state ikai 
feanalcs ccBstnole abuM three fourths erf Unr 
etaure group Adugoemuerf tubemikaahslbeea 
made m b<^ orf ifaw pelieota and ooe bad beei 
scot to a naaloHom m New Alenco ahcre.shP' 
sereral seeks of ohscriattcm rt aas decided that 
the mas not toberenkwa After cuagnletCTief dr 
cemx m thwpatimt the tempeiature returned W 
ncrtral and tie nnne cuhnra no knigcr )id(krf 
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streptococci The second patient continued to 
ha\e lexer after coagulation but streptococci per- 
sisted in the urine cultures and it is possible that 
all of the infected gland bearing tissue was not 
destroxed In such instances the Slurmdorf op- 
eration xxould seem preferable 

It IS welt knoxxn that the incidence of interstitial 
cjstitis IS higher in xxomen than in men One 
patient of our senes xxith an earlx interstitial 
cx'stitis had definite improxement following coag- 
ulation of the cer\i\ A further studj is being 
made to determine a more exact relationship be- 
tween infection of the ccrxiv and this tx-pe of 
cptitis 

SUXlM XR\ 

In a senes of 32 patients xxith irritable bladder, 
there was complete relief or marked improxement 
in two-thirds of the senes folloxxang coagulation 
of the cer\a\ 

Improxement occurred more frcquentl} in pa- 
tients xxath streptococcus infection as compared 
to those wnth colon bacilluna Most of these 
patients had macroscopicallj clear urines and the 
sediment rexealed bactena with but fexx or no 


pus cells The heal resistant so called enterococ- 
cus group XX as the most common type of strepto- 
coccus isolated in the examination and siudx «t 
the urine sediments 

I he infected gland bearing tissue of the cerxix 
xxas dcstrojed bx deep crucial incisions It is 
necessary that coagulation be folloxxed by dilata- 
tion of the ccrx'ical canal including the internal os 
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CARCINO^NIA OF THE BREAST 


ScTi\r\AL FOR 24 Ye\rs ^\^TH Local Rfc0RREScfs avd ^Ietastases in the Opposite 

Breast and Axilla 

M C TOD, r R C S VND L K D U\SO\,‘ M B , Ldin-burgh, Scotlvn-d 

the Latniratni^ of the Roxal Collejrc of Phvsicutt* Edinburgh 


ALTHOUGH the sum\al for many \ears 
of patients who ha\e been subjected to 
radical opieration for carcinoma of the 
breast is comparaticeh common, the successful 
treatment of a metastatic grow tli in the opposite 
breast and secondaiw inimsion of l\Tnph nodes m 
the opposite axilla appears to be sufncienth rare 
to warrant the publication of the case 

In igio the p.iticnt, a m-imcd female aged 47 \ear=, 
pmnipara admitted to the Tdinburgh Hospital for 
women and Children, where Dr FPic Ingli'; performed a 
radical operation for 'Cirrhous carcinoma of the npht 
breast The pectoral muscles were remoacd and the axilla 
cleared 

In 1921, the patient aged 3S jears, vas re admitted to 
operation for utenne prolapse The menopause 
M been complete since the age of 50 and her health had 
^rcllent On ctaminaUon, the operation scar was 
ft I *** sound and healtht except for a small 'cab at 
the lower end which had persisted since the operation 
In 1932, she reported w ilh a small lump at the lower end 
^ noticed 10 daja pretaoush and increasing in sue 
wth redness of the si in Lxamination showed a hard lump 
the sue of a florin, disc shaped and 1) ing m the thm tissue 
Ine fifth intercostal space It was mot able on the 
West wall, but the ot erijang skin was fixed, red and glazed 
Une and one half inches lateral to it was a second nodule 
the size of a pea 

AtopeiaUon both nodules were remot cd with a sufficient 
eltipse of skin and subcutaneous fat Hbtological examina- 
tion ret ealed that the nodules shotted sarrhous carcinoma 
mth tumor cells present near the skin margins (Fig i. the 
nodule, and Fig 2) 

In 1931, the patient reported wath a swelling in the left 
opposite) axilla, present for 12 months and graduallt m- 
tieasing m size, with occasional ulceration and the dis 
uharge of an offensit e j ellow fluid Examination showed a 
small mass in the left axilla which appeared to consist of 
btuph nodes matted together, about the sue of a 
soli ball and adherent to the undcrljang tissues The skin 
U'erljang was inflamed and fixed, and serous fluid exuded 
ft At the same time, the scar on the nght side 

nowM three separate, flat, reddish nodules fixed to the 
naerl>nng tissues about the midclancular line No clinical 
tsion was found at this time in the left breast The left 
nulla was treated b> one of us (M C T ) with 100 milli 
^ms of radium at 2 centimeters and the three nodules in 
neongmal scar with 25 milligrams at i centimeter on sur- 
ace appheators, each apphcation delixenng one skin cr>- 
Ma dose (600,000 er^ per cubic centimeter) 
inree months later there was still a tumor the sue of a 
iw the left axilla, it was scabbed and stiU fixed to 
Lit deeper tissues. The 

I *'}Ppl6 now showed a shghtlj reddened area on its 
oral aspect and was scaly, on palpation, the discolored 
felt thickened The thickened area in the left breast 
5 excised locally, with the nipple (Figs 3 and 4) The 


nodes in the left axilla with the surrounding fat and the 
o\ erl} ing skin were dissected awa\ (Figs 5-7) 

Since this last treatment carix m 1931, the patient has 
remained under supervasion and has been \ erj well She 
was cmplo\-cd as a cook in an Institution since the first 
operaDon in 1910 until 1933, when she regretfullx retired 
on her old age pension 

She was examined and photographed in September 1934 
(Fig S) \t the age of 71, she feels well and able to do her 
own housework and to help to nurse an intahd The scar 
of the pnmarj operation (right side) shows an area of \ era 
dark pigmentation with some h\-perkeratosis but no sign 
of acute disease. The left breast showrs a linear scar in 
place of the nipple but is soft, motable, and appears nor- 
mal for a woman of this age There is a scar in the left 
axilla but it is p>erfectl> moeable and there are no palpable 
nodes. Xo nodes are palpable in either supraclatucular 
region There is no cough no shortness of breath no swell- 
ing of the abdomen Sometimes she feels a httle stiff but 
I as no pain anjTvhere 
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iTmikUc Tbe int RCUTTfDCt b tba 
II iJ:Mtck*dobT camaocM, ft tTfactl torTtiM povtk 
(Fi( *) Ac Mdnk [roa bft bnut «b«vt K usBtr 
ksttbiV*! l Uu ct BK (T)( 4) tba«^ MMwtot nrc 
cHbbr Iawg«f>iW:*.tbipoiMoco<t^»a<bk(r<K j) 
tbe Dctm erf Uk rrovix ud tb« ■I'aenr* erf fatrobtoant 
erf DanDuy paad tiBM foneU* zaAwtatie tuKiat 
ntker tfau a MW a>d bilmadat Dcii^ba m ihia ^mr- 
#t*bnut Tba uiSuy OMw oe Uh ad* iknr* toMv 
■ ■ ‘e tbt lib and two anall ■odea 


■ctfnmtflterfnTwinUrin ,. .. . . . 

axillai 7 din and tb* nail c^Mie ama wkk paitaOj ■•- 
otrfJCtamctQanaybockMtervbQfaticatciBitCFv 7) 
Tbb terft anOaiy area erf camama nzjr bt aa bdepewdcM 
■wrtmiM bert, nan pnbabl^, h a m — d irr ipnad fcoM 
tbe ika oodob b tb« 1^ ncpple, tbaefk tbeWtrrbeonc 
erUeat dmeaSy at a later Kic* 

It b Dot atiggm ed that there b lor twcbl fat- 
toeat In the metlKd orf trettment, wmdi metelj 
(oOcni,ed the manlfettetko of the (Qmjc. TtMi 
tmanal featore b the extnonfinary tWree o< 
Touttnee thown by thb patient to the mahsoant 


mvtk The sarrlvil b not exoptiocal. At the 
CEokal Coegrea orf the AmeTlcan CoOege orfSci 
fecBslnioji where tpedtl crapfaa^ vu bid oa 
the cunbuty orf cancer Wtin*Ti|ht reported j 
cajcs wtQ and apparently cancer ^ fer over jo 
yean, tboogh none ibowed rccni i ep ce or metai- 
taib OnthtW reported i one veQ for 16 yean 
and AfcLean q ciiet weQ for 15 to 15 yean 
Pfihlcr and Parry* reported * J cuci alKe »o to 
It yean after tratment 6 orf thetc had recur 
rencea treated, Door had metaitiaea. Onrpatket 
had mafifnant tnmon d the oppoate hre^ and 
adlb wfakh, from the fHnUwl cotme and rexolt erf 
treatment, ae cmildcr ate probably metaBitic, 
a primarv growth far the lecond bre^ and azlDa 
b imfiLeW to have remained cHnicaBy cured ter 
nearly 4 yean after load etriiioQ 01 npcrhcbl 
Dodofa Ihe mode of breolv ement orf the Ktood 
breast b obacme hr the absence erf any fOnkal evi< 
denes orf spread acroM the sternum. 
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SYPHILIS OF THE BLADDER 

EDWARD O riNESTONE, M D , Nevv York, New York 

From the Sendee of Dr Edwin Beer al the Mt Sioai Hospital 


I N re^^e\vmg the literature on syphilis of the 
bladder, one is struck mth the laxity' with 
which cases are reported The controversies 
regarding its rariU depend cntireh upon the 
entena used in diagnosis, and not upon the pow'er 
of observation or diagnosDc acumen of the con- 
tributors As \et, not one case reported has 
measured up to the standard set bj Young, who 
maintains that the diagnosis cannot be categori- 
cally proved unless the treponemata be demon- 
strated in the lesions 

INCIDENCE 

The incidence vanes strikingly w’lth the ob- 
sen’er Chocholka (2), who seems to be the most 
prohfic contnbutor, added 6 more cases in 1931 
to 56 others he had seen since 1911 In 1923 (3) 
he reported 14 cases from his own practice, 18 
cases collected from a senes of 105 cj’stoscopies 
at the clinic at Prague, and 13 obser\’ations of 
parasyphihs, and in 1928 (4) he added rr new' 
cases, making a total of 56 cases Chocholka 
stated that in 1900 the hterature contamed only 
14 cases, whereas in 1925 he was able to collect 
169 cases The wnter has collected a senes of 158 
cases w hich have been analy zed The discrepancy 
between this number and that of Chocholka anses 
from the fact that no cases are included pnor to 
1900 Thirty-nine cases of Chocholka (5) reported 
m 1926 and 30 cases of Duvergey are not included 
nor are the several cases in unobtainable foreign 
penodicals Valverde (1932) reports that of 201 
patients complaining of vesical symptoms, upon 
whom 282 cystoscopies were performed, 57 were 
diagnosed and treated as vesical syphilis Rau- 
nch (1930), in a senes of 53 routine cj'stoscopies 
upon cases of lues, found 4 with evident bladder 
mamfestabons which were diagnosed as vesical 
sj'phihs Young is very skepbeal about the cases 
reported, not having seen any himself, and Levy 
nnd Zimmerman, who undertook to determine the 
madence, found no lesions m 25 cases of sec- 
ondary’ sy'phihs examined cystoscopicaUy The 
rarity of syphihs of the bladder is attested by 
such pathologists as Kaufman, Aschoff, and Mac- 
CoUum, who either do not mention, it or refer to 
it through the medium of cases reported in htera- 
ture Evidently, none of these pathologists has 
personally seen a case or exammed a specimen 
Stokes states that “between 1916 and 1924 no 


undoubted case was observed at the Mayo 
Cbmc ” In the past 25 years neither Dr Beer 
nor any' of his assistants on the Urological Service 
at the Mt Smai Hospital has observed a case of 
syphilis of the bladder 

There is no reason to believe that sy'phihs of 
the bladder does not exist The spirodimta has 
invaded every bssue of the human body, but its 
demonstrabon has been rendered espeaaUy' diffi- 
cult in epithehum hned structures as the lung, 
stomach, and bladder 

PATHOLOGX 

In spite of the number of cases reported, only' 
a few obserx’ers have mvesbgated the histo- 
pathology' Denslow (1918) is credited as bemg 
the first to make a diagnosis of syphihs of the 
bladder on the basis of the histopathology On 
suprapubic cystotomy, he curetted lesions which 
were examined and reported to him as sy’phihbc 
condy'loma Unfortunately, he does not gi\e a 
detailed desenpuon of the histopathology in his 
case report The case reported by Danforth and 
Corbus was also operated upon and the pathology 
reported by Denme as follows "The lesion is seen 
to consist of two parts — an upper dense, finely 
stnated porbon about 4 millimeters thick and a 
lower narrow core Microscopically', the former 
shows many slender epithehal fingers connected 
above by t^ bndges and below penetrating the 
conum ” Although Pugh reports that he found 
typical syphilibc histopathology m the tissue of 
one case and a suggesbve histology m another, a 
detailed desenpbon is not available Valverde 
desenbes the histopathology on his first case as 
follows “Hyperplasia of endothelial cells with 
shght mfiltrabon of mononuclear cells of chrome 
mflammabon, lymphocytes, and plasma cells 
Cysbc cavity m center with degenerabng cells 
One part was homogeneous (without structure) 
showing necrosis The second case showed chrome 
mflammabon with hyperplasia of the epithehal 
linmg, one seebon showmg a tendency' to ana- 
plasia In the chonon there was an mfiltrabon 
of the cells of chrome mflammabon ” 

Only eight contributors (Graff, Denslow, Sael- 
hof, DeGouvea, Danforth and Corbus, Pugh, 
Valverde, and Levy and Tnpoh) have subjected 
the lesions to microscopic study' Only the case 
of Levy and Tnpoh presents typical sy'phihbc 
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hbtopaUKkngy tfae pbolomkrognphs thmlof 
oxUrtcrltb irith tluraboak, pcriructilu' Ijmi' 
phocytk loGltntion, occMkmd muJllnucWtcd 
fiut ceUi utd ntxtll areu of oraxalL Tbecped 
nKm « ere rciaoved frmn the bltddcr at autopay 
but the pbotcankrocmpb* do Dot ibow the rda 
tloQ of tlK lyphQitic cnanfT* to bladder nocon 
ForthenDore, tbe Uoddo' «aa entered acdckoitv 
daring the opentioo and a fiatola reatilted from 
tbe attempt to dnaect the g umm a tons mam from 
the enter vail of the bUdoCT Of the other cava 
reported Id detail, not ooe preaenti a tpedhc 
pathological pktorc ahkfa axild be ducDomd aa 
fj’phnis Ho«e\er it haa been argoed that tbe 
leaiona dov l y rewmhle thooe of ctndykvm lata. 
McCarthy deaerfbea the birtopathoii^ of coo- 
dyloQm kta aa folkrai ‘'The epithelhim under 
goea dgantlc acanthoah, the fcrfvapapiQary per 
tkn a greatly hy p e t t ro phled aod tW hitcrpapQ- 
lory rete coaea are enarmoadr elongatea and 
d/nn odL The latter often gnjv In an Irregular 
faihloQ prod uciog lateral branching or daughter” 
proceaMa Tbe ahole epfthehum h aitiirated with 
edema to a marked degree aad the ceOa appear 
larBcr t.h«n Docmal, due to tlrli abaorption of floU 
Tmi type of lealon offoi a beautifu reampk ol 
IntncemiJar and InteittUobr edema For the 
□urt part the ceih atab badly or twe at aU. The 


the eptlvllam In veD de>ek)ped leaMca iIim 
celb unite to form imall coOectlona, caiw b g dla- 
■ohitlon of ccQolar atmetore and thm prododng 
.TTv«n ahaccaKa. Tbe Iniltiate haa a uniform 
denarty In the papfUirj bodica, while It fewma a 
thick mantle about the veaadi of the aakpapUlary 
arid kmer layera of the cuth " 

dcKJiptkrn correapooda rather doaely with 
the hiatoeatholagy of the caaea reported by Dan- 
forth aad CobnaTValverde, and the caae reported 
by myaelf althoo^ the laat b certainly not a 
pccrtedcaae. It b argued that If there b DOthlM 
JpeefficaDy charicterlatic b the pathology of 
CDodykuna bta, tI*fo If do reaaoo to oroect that 
the patboloir of bladder ayphOb abouM be char 
actcbtic. The comhinatloo of a mocota aurface 
Irrltatkai typhOb b kauvn to jvodnee the 
piaWM characteriauc of froWHde oxidvloaia 

which are conuDOoJv found aoiwl the anoa There 

tj ao dlfSculty In eaublvhing their kleotitv alntt 
thf» ore teeming arfth trepc oem aa, but thia dil 
teitT baa Dot jet been furrootmted In the cue 
Zuider ayptiBi Here, tbe tame romhloatlon 
d factora eaata and the kalona ^ 

Z^-aaed to rwemblc condyloma bu hbiologb 


Bicurt Ar>p tTVFTOva 

GrosaJ^ a variety of lealom bate been de- 
acrlbed on cjftoacoplc obacrvatloQ. Tbeaeaetn 
to depend upoQ the atam of aypfallia aul the dor 
atloo of the tUnm. AltWigfa aorae vrltera 
that the letkna are aufBdently duraeterbtlc to 
make a diarnoab othera atate that they re- 
aonUe tbe leakna of toberculoeb, mtbBancj 
papfUomata and Mlhaitbrit. AUhorgm Kme 
of tte lealooi, opeciall) the tOloos >«getatlDg 
groatha and the papula appear to proest a 
typical cyateecopic ixctare t^ vrltcr alll not 
attempt to go Into tM deacrlptkm of the varloci 
loiom arm, dnee he doa not bebeve that thcae 
hejptn the dagnoda 

The aymptocoa art thoae of any tealcal Irrfta' 
tlon, naptefy frequency dvfurla, teoamoa, de 
pending opoo tbe redaction in the bladder a 
padtv and at tima hematuria 

Cyvioacopically the lealona reperted have 
varlnl frvm tbe apparance of a ahnple madth 
to the meet extreme plcturo of toiam «fth ul- 
oeratloQ kfcvt frecpjcstJy the Icakma are dta- 
aied on tbe trifooe ahoattbenreienJorlficoaad 

apWader 

^ MAOSO*l» 

Tbe aae that wmld recrlve preferexire b the 
dbgiyub voald preaent the foikrwiar Ucton 
(t) A p rer k r u a hbtory roaeatiag avphfha (>) the 
p T o eu c e of active ayphiltf Id tlv rorm of a gn- 
craUted raah, rmicoua membrane Icaloaa, adcDOp- 
athy gumma la, or alcmebev here (^apedthr 
YVaaKTuann (4) the abaeoce of aH otl^ etlo- 
logkal laden (c) a rapid amebormtloo of the 
apsptoov with dmppearance of the lealota aa 
abovn b> cyatoacopic control foOoalng the b- 
atHulkm of anhluetK IrratmenL 

The chief dbeuaoion of all caaa of bladder 
mdrilb revoJm about the criteria oaed b making 
tocttiignoda If anv ooe of tbe factora mentkeca 
be taken by iuel/ tt could be eaaOy dunbated 
aa auhatanbal proof of the dJagoodf Y\e moat 
revert to the finding of the aparocheta aa the ofllj 
method for ategcvkailr provuif anr caae In 
v*v 0/ the fact that tne apfrc«±*ta haa never 
been found nther b the ledorta or b the •e<h< 
mented unrre, «e matt dlacard all the caaa re- 
peated or tdect a few «hM:fi odi'er the marbiUB 
of corroberauve cHnioI findinn 

Aaaumlng that a bypotbeticu caae preaenta the 
dgita of acrivhy a poart i m blood wamennann, 
and reapoods rapadly to treatment, «e canoot 
very mcll diacmrd It b ipite of the abaeoce cf 
imrochaetc or dlatincuve pathology Ithaabed 
■ooan that atomacb ayphila preaeota no mufocu] 
or dWinct avphiliuc pathology It u hoped that 
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further slud\ ^\ill dcadc the actual histopathol- 
og^ of s\-phihs of the bladder b\ concomitant 
finding of the spirocha^ta 
Then, onh , ma^ the non-spcciticitj of the 
histopat]io!og\ be establislied and eliminated as 
one of the required factors 

Chocholka and Valverde ha\e entered into a 
contro\ers\ o\er the relatue merits of the ejsto- 
scopic appearance and the response to treatment 
as guides to diagnosis 0b\ loush , the latter is 
the more important Ho\\e\er, \\c know that 
the arsenicals and mercury especially w hen gi\ cn 
intra\enoush , are excellent remedies for ordinary 
coccal or bacillan infections of the gcnito-urinary 
tract The manner in -which neoarsphenamine 
produces a cure is not w ell understood F ricdman 
showed that it decomposes into formaldehyde, 
but he rated this quantity as onh 000004 per 
cent If this amount were eflective, cures should 
be expected wath much larger doses of urotropin, 
which has been inefTectixc in ordinary coccal in- 
fections and in cases reported as sy^ihilis of the 
bladder 

The strength of the argument for the therapeu- 
tic test has been increased by the results obtained 
b\ the use of bismuth alone in the antiluetic 
treatment 

PROGNOSIS 

If a case is established as one of sy’phihs of the 
bladder b\ the therapeutic test, it follows that 
the prognosis must be uniformly' good Most of 
the observers have based their case reports upon 
the rapid response to treatment which has been 
striking \ few cases of recurrence of symptoms 
and lesions hax'e been reported Correa ates 3 
cases obserx'ed between 1923 and 1929 Each one 
was onginally diagnosed as syphilis of the bladder 
by cy stoscopic findings and the response to treat- 
ment When they recurred, they again responded 
to antiluetic treatment. In the senes of 158 cases 
reported here, 5 cases showed evidence of recur- 
rence Only I was definitely' cured, 2 were re- 
ported stiU under treatment, i died, and the 
other was not controlled 

Case 1 B L , mamed, female, aged 55 3 ears, gave a 
histor3 of hav'xng been treated for a gonorrheal infection 
about I 3 ear prior to her admission to the X Hospital 
lATiile she was treated for the gonorrheal infection she 
had no unnarx S3’mptoms Beginnmg about Januarx', 1928, 
she began to have marked frequcnc3' of unnation, 03'suna, 
and incontinence She was admitted to the X Hospital 
on Februarx ai, 1928, and discharged March 9, 1928 
Cv’stoscopx showed a marked congestion of the entire 
bladder wall, more marked around the tngone with ne 
erotic areas in that rejpon There was marked bullous 
odema The ureteral onfices were normal The sphmeter 
margms were markedlx congested X-rax' examination 
of the genito-unnaix tract showed a small i^ciiic shadow 



Fig I Cx-stogram of Case i (B L ) taken ^lax 25, 
1928, at the time the patient was suffering intense dx-suna 
and tenesmus The great diminution in bladder capaatx 
and the expulsive effort are responsible for the reduplica- 
tion and the small size On the left lateral wall is seen the 
filling defect corresponding to the vegetating growth ob- 
served cvstoscopically 


the size of a split pea at appronmatclx the left uretero- 
V csical onfice The kidnex's wxire normal in size, shape, and 
position The unne contained manx pus cells in clumps 
The blood chemistix showed non protein nitrogen, 30 
milligrams, urea, 14 milligrams, unc acid, 2 3 mtHigrams, 
and sugar, 91 o milligrams The blood Wasseimann was 
negaUve. The blood pressure was 175/85 The blood 
count showed red blood cells 3,900,000, hemoglobin, 70 
per cent, white blood cells, 9,400, vnth 72 per centpolx- 
nuclears and 28 per cent Ix'mpbocx'tcs She was discharged 
from the hospital with a diagnosis of hvpertension and 
chronic cx'stilis 

She was admitted to \ Hospital on ^Max 5, 192S The 
complaints were the same as on admission to X HospitaL 
She was found not to be acutelx ill 'The nght pupil -was 
greater than the left and reacted sluggishly to bght. The 
skin showed a maculopapular rash mvolvmg the face 
trunk, and cxtrcrmties This was diagnosed as a papular 
eczema on Max 7 h> the dermatologists, but on Max 9, 
1928, the blood Wasseimann was reported 4-I- and on 
May 14 the diagnosis of the skin condiUon was changed 
to a secondarx sypbilide On ilax 7, the urme showed 
specific gravitx of 1010, aad reacUon, trace of albumm, 
some epithehal and white blood cells 

On the same day, urea nitrogen was 21 8 miUigrams 
and sugar 112 milligrams On Max 10, 1928, miied treat- 
ment consisUng of i dram of the mercuiy and iodide 
mixture was administered three tunes daily Bladder ir- 
rigations with I 5000 acnflavme were given twice daily 
beginning on Jlay 15 and 13 minims of tmeture of hx oscya- 
mus was given three tunes a dax begmnmg May 10 In 
spite of this treatment, the patient still presented the same 
sx'mptoms with intense dysuna and irequcncx so that 
she voided every half hour dunng the dax and four or 
five tim^ dunng the night On May 22, 1928, she w-as 
subjected to a cx'stoscopic examination by the wnter and 
a marked diminution m bladder capacitx was noted The 
region of the left ureter, the left lateral waU of the bladder 
and the tngone on the left side, extending down to the 

M growth The lesions 

were villus-like, yellowish pink, translucent, and sprang 
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Flf j C} Hofcpfc tTpcTtwr* el *S ejRUtiaf iTp^ 
IcaW^ Jo q ii Kd br Ccnca tad Daatorth (CtM ti m 
diArt) b tbt ii d by ki*mj tim nrYt t i to be tjptal o( Hol- 
der STpJubi 


dnrctly IrecD tb* floer of ibe UttUtr Then sot ■ 


Unrmjd the ipbacttr 
lari tbt Wt ircts onici caou aoC be mi becme at ibe 
ttsetitisxfnwUi BlsririeT ana* nt cdtorcd lad ibaveri 
1 (rw coioDKi at SUabykicaa iIkb lad tba fiattm 
w lucakl^ sub bluUrr szim tbntd aa «\BlracB of 

tobeiesVM Saaeiri if tba ceoin/aced Bdiseu lavcakd 

M taJMrdt baalb 

A CTctactia QMdi oa lJt7 iri, gO, tbtneri ibe peat 
w luOP B to tba bMler maefty ateb avt rt Ideacad br 
the pabart tjavmj * Tbcpiuat vuesibie (a retin 
anat^tu m ibi e^aqw mtiniL m ( bat w 
•duwta mwliaOM cmlri bot » iMiiaeri Pvt tba 
^tUtail «iS et tba ccauaeted Uaddet rrmW la b 
RfilintT sbeb cumy i d eri (« tba d w ti iMtU B at tbe 
Uam ma throacb tba muacopa Tbe pitieaX a- 

iati)iirtic irtottafot a U* fonn at a 

trwiODbliy 9. blt7 lad Jc 

ci b i Bmith 00 blif M 

Tba onpnij blood niaamni, abcb «*t 4+ os bli/ 
9, beotaa aatltrra as lilj mB lad ifia] 4+ sa Joae 4. 
i9tl Under lohkwtie traitsest tben «u toukediori 
rspal UDtboatn at tba bladder yTTrtaai aa that am 

buy 14 tbeit *0 o*)t Tety ibfht djWk ind ibapilMst 
*st e mit I n at tif boar or tan tbroucboat tba diy oMlaati 
at erary bi boor lad ooly three tnoea it nubt Oo JUy 
t4. tba itae mb bad faded condanfaly 

Ob Hit wceetd tystoacBtiy so pefca mH 

by tba anter lad n. s i.aiiu » aara imcrMd tram jw 
lAm MJies by maua at »b ei^rstiaf (arc^ Ui>- 

toTtsatlelr Laraditittiiicosklsetbamadabecsviatlir 
apeMMi wart toHaadmlrir placad to faranbm Tbabata- 

paUmbar^MsTd Earbed ptaUeislkB et tba epctb^ 
Irataf witb paojectama abewa tba krel at the bladda 
TB— .fvt « t.rw4 [tba of epifhabal ciesiatita 

T^e am nodcaU ed« sKb ratad call tefl faiti un. 
T^ae asa no typasti aeJutcrUM, pen mcilu ofitis- 
ixn, or irtsj erf tocal seeraati Tba latnpfetitMO by 
Dt pul KlaqMTar «aa “cTsaua tk oda k n a 

Fcrfkrnv tba pst^f a dacbirtt troei tba boyai, aoti 
tse*.- tnitiBCiit ww cesUPoed (7 raaima orf tba mnlaBa 
erf II I .tai o 4 j yrssa twKi veab^ m tbat aba 

bid bsd c«fat BijecQocia oe to Joly 4J. isd tw m 
yeetMsa erf imejtj mhcrlite isd tri erf aayeyutda erf 
eae i earr Oo Itat data, tbera wsa mubed DfawecEBem 
m Wt fenenl ceoditDe &a bobed sreB, had ^laed 
— ilJ, jTwttWanaoihjnmh Tbeia o«a oa treqaaon 
or Djascy asd !• barsm* ao inoat*» aided ai^ 


tbrac or foir times durtat tba day aid Im at ai|b( 
Tba trfaa wsi cstxtfy dear Cyrtesofiyaa Jaly t tpd, 
iboscd •eranJ — iTl, In ef u ltT denlKM aociA tba btt 
■mar eai£ce Tbcaa cxcrearsrts sere moeb MsSte thM 
tboaa MM ^ prvsaiy cystesceoy aid srera loadtard tboat 
tba ktc amtr or6a amlj 1 oa traana tad rifbt iMer 
anPea sera ooramj m ayfKarssea Tba bkdder eafscoy 

Spenmew era a^lc lan w ed forbliyyaod t>r«eatTT 
reported aasbos Of ^is>a O'* ns bat It kler 

apemra ibosed MOrt edesa lad rood refl la/rtmaa 
■iid tod erf krye tsaUeo eodot beta] refts (taut erli) aad 
Ion ol aeaDia 

Tbe paUm «u ayats seen cs Pecenber b, i«il, at 
sbKb tssa tbe BMiJe ibaolitetT so complamti. Tbers 
«eia Bo bladder lymptmi UH iba su itrfl mtrvBi 
ttcoanpbaSBxiioe aad ■rre^ erery *tch astb tba n 
Capua (rf ooe noBtb mt Tm Uood Uamerim labia 
abarat KmeaobCT 1 sts »+ 

Oe ApnJ L i9a9> tbrra sera abacrfitdy ao adouy 
aynpitais lad tba ailoa su oyitil desr Cratcacipy 
laetabd tba bladder ta be ratii^ aarmal CrMiiCiaai 
Bada at) thn date sbovrd perfnrt^ oarmal bbaJer *«b 
BormJ cafsoty 

Up to Ud> pedsL 1 review of tbe cue scold 
Vs\c one vltb tbe boprasloii tbu be sere iWl* 
lot sllb b seD ntabliibed cue ol i}pbiSf 0^ tbe 
bladder Had tbe cue been reperted to 19^9 
aod oot /olios ed imtO tbe ad 0/ 1931 tbi* entr 
soaM uodoebtedh’ have beta reade. 

Tba DBDat «u Bct ten lym uld tba ^prtit tt 
191 vbea il« ifsbr mamlaraeri erf fi aimac y dysn, 
aad useBsot Sm viB Bat cxitotoed bst rderred U the 
bit Sm rUapitil (m bortber ft«dy Bcpseser, ibc ssi 
•04 a^artied BBmrdialdy aad tbeni^OB made tbe randi 
o( aestfsJ bo^iak sbara i<i»|^naf. at dtraejc cystos 
asd BilJcaBacy of tbe wca made 

82 m eDtnrd tba Mt Saai IkaprtaJ oa Aant yo, w 
es iba Bmn at Dr Edvia Beer lad waa OMib B j ys J aa 
Not emb er ly. oy sUb tbe (oOosme dayorsa Idt 
tCBs] taberraJoali, i/lemadereaM sUb f a jtbf lad 
toabaal dasfia 1^ toes p) ^ mooaiy ca brr atay ■ 
taMlovi CtKplMasorflnqaescy dyiam, ladbnatmM 
faretantba X-ray fibss srf tbe psdo-BTtaaiT tract aa 
iaytoX yj lojx. irnakd bctbiJ rwbl katory w bdae) 
BOt TiM]Bbat<rmBCToei calafie tbidon orer Wb kalacyt 

SoeslyeBOfiasM erf tba ebeat ea AspBit 3 loj re 
■aVd BDtiaay acep4 una ouebse bypeitreeby Cyko- 
ftas «e Baptembar 1, ipji, su Bonoal. ElartrQCud» 
(tsa oD Baptaber ipji, ibostd left Teatncakr pre- 
pMdaTsaca Cyiloacopy od Septoaber , u by Dr 
Bm reriakd bladdar ansa ta be torUd ra^ radjyo 
tan ara a ea ij e tMj s vu rtrsec Left a e tn aarbea sm re- 
bactad, aeia] bp caerertad bto aa eztiaam pdrpcrfrf 
Diaa, tbe anflci baisf cccprwed lad patobm 
tnetrr caaly catbrtcnMd Left caeter obaOarted it ar 
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11 ;. ^ Cj'logram of Ca<;c i (B 1 ) taUn \pnl xi, igjo showing the nor 
mnl liladder capacit\ and the restoration of norma) contour i jear after t)ic 
patient had recened antiluctic treatment 


cenUmeters ao cubic centimeters of purulent unne as 
pirated 

Tissue punched from the poU-poid mass reported as 
acute inflammation, no eaadence of tulicrculosis Guinea 
pig inoculations of Iwth the nnhl and left specimens were 
negattsc for tuberculosis 

Howcaer, Dr fleer fell he had enough evidence to war 
rant an open operation, and on September 4. 1031. a left 
ncphrectomj was performed The specimen was reported 
to show tuberculosis of the left fidncj with atrophv and 
tuberculosis of the ureter 

Later, the bladder unne taken on September 3. tgtt, 
gave a positive result for tuberculosis, on anunal inocula- 
tion Cultures from both kidnc>'s were negative On Sep- 
tember I, igii, Wasicrmann was negative and spinal tap 
was not made Following the operation, an extensive 
wound infection developed which required dakimzation 
and healed with great dilncullv Specimens punched from 
the wound faded to reveal anv tuncrculosis, either histo 
logicallv or on gumca pig inoculation 

rrequcnc> and d}-«una persisted and on September aS, 
t 93 ’t a second cvsloscopv showed right ureter normal 
Thcleit ureter was not dclmitclv seen, but the papilloma- 
tous mass had cnlirclj disappeared Now an irrcCTlar 
ulcer was seen on the posterior wall and one behind left 
ureter Several examinations of the bladder unne after 
operation were negative for tubercle bacilli Unne became 
clear and at last the wound began to heal, but the patient 
developed a psvchosis which was considered to be on an 
arteriosclerotic basis The consultants were not dcfiiutclv 
aware of the luetic history 

The patient was admitted to the X Hospital on Dc 
cember 8, IQ31, and died on December 13, 1931 The diag 
nosis was general axtenosclerosis, hemorrhage into cere 
brum, and postoperative wound following left nephrcc 
tom> The laboratory findings just pnor to death were 
unne, 1010, albumin, positive, sugar, none, some white 
blood cells Blood examination showed hemoglobin, 70 
per cent, red blood cells, 3,800,000, white blood cells, 
14,000, polj-morphonuclears, 76 per cent, Ijanphccj-tes, 
24 per cent. Van den Bergb, negative, sugar, 105 Blood 
Wassermann was negative Spinal fluid was clear, smear 
showed no tubercle bacilhj culture, sterile, albumin, a 
rmlhgrams, globuhn, negative, sugar, 100 mdligrams 

An autopsy was not obtained 

A case presenting the classical signs of bladder 
sj-phths IS desenbed The patient gaw a history 


of venereal infection, there was evidence of 
actmtv as demonstmted b\ the skin lesions, the 
blood Wassermann was positive and lesions which 
could not be accounted for on am other etiologi- 
cal basis were seen to disappear promptly on the 
administration of antiluelic treatment The pa- 
tient remamed well for a penod of about 2 years, 
the unne continued to be clear and cvsloscopv 
more than a vear after the initial e\ammation 
revealed a normal bladder This set of facts cer- 
tainly* places this case m the category of the many 
others, most of which were not so thoroughly 
studied However, subsequent follow-up revealed 
that the paUent actually suffered from renal tu- 
berculosis which was probably compheated by 
tuberculosis of the bladder It* seems reasonable, 
therefore, to assume that the patient onginallv 
suffered from renal tuberculosis compheated bv 
bladder manifestations \Mien these were first 
brought to the attention of the wnler, the patient 
suffered a concomitant actu c syphihUc infecuon 
■\llhough one would be led to believe that the 
bladder manifestations were onginallv sv*phihtic 
in the absence of confirmatory* bactenolo^cal ex- 
aminations and animal inoculation, the probabil- 
ity* still rests with their being tuberculous There 
only remains to explain the rapid response to 
treatment It seems that almost any condition 
would improve in the presence of s\*philis when 
the latter is treated Furthermore, I't is probable 
that the left unnary tract was temporanly closed 
off, so that the unnary* signs and sy*mptom*s would 
naturally subside This stale of affairs is well 
known to occur in gemto-unnary* tuberculosis and 
calyrane involv'ement The operative specimen 
in this case showed a shut off caly*x in the upper 
pole and active lesions below it 


ongmaUj reported by Dr Leo 
Edelman in the Journal of Urology, 1928, 20 August. 
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dsTcUj trocm tbe loor el bbUo Then i 


tod the )dl arHo aridc* esul act fc» ttta baav tl the 
rtietitzatpowth JBhddcrcnMwiiemttaredcodilievnl 
4 Uw o a h ai n ot Supitriarcai *htm tad th* fwzaea 
pie {aocalitcd «ith cnM ifaeved wo cndac e et 

CibcrcukM Smn o( cotnfmted wrloent rarakd 
BO toberck bealb 

A cytiocnUB smdm ee May * 1 , «iS, iSoKed tbc fn«l 
itdacin* a Um H w M b iwjjujXj vtodt vti onkm-ul by 
tbt p«tm'i (TTSpcan Tm poiaet ra owblt to naa 
aontbutto omael tbeopBin laUrmLio ttetu 
tdarMU TvatkBBOoe obqU Mt h cbutaed Bot ib« 
hftuml nS d ib* ceotaeiad bladd et mukd u tf 
r^rtluKT »kxb cenaimkd U th« dntribotm d tb* 
fetMD BMD (breccb cbe cntoKOf* Tbe potieBt tativiB 
■BtihMtie litBlatait a tW Con* d to Ba phfmB iB* 4 | 
fm*B oa Uiy iPi il«y t 40 d Jw %, tad la tejeetan 
d tKKBth m Xlcy n 

Th« aOfiaU bkiod M a um aam. vbkii *»i 44- «a hUy 
p, MfitTve ee hity it uA 4 ^ *• 4 ] 

igif Cadet watdattK OwwtMttat tirtw wtt a^iiadtaa 
rwjai uietjcntioo el tbe bkAWr •yv<eBa ¥> Ual m 
M tbtre «M oety ay ilisbt 4*d ibe paticsl 

vu adiBs mty beer cr t«o ibrea(boa( Um d«y uwteed 
ol (ray hob boor led ce}y due* tna 4t Biffat Oe 
X4, tba ikm mb had ftdal caoUaibly 
Oe M y *6. niti woMd cyeuaeopy eta pg fnra a rt 
by anUT 4ad yxmu a acf* i cuu vtd Iran the 
riDoea by oeus d a* C i^J moa ^ (ercepa Ua 

fertmtt^ LeradiU itata cobU Mt b« bad( baxBM tbe 
■»« aaM^atriy r^rf i l m Inf mb n Tb«k>to- 

patboloo iknrd ima/ked praUaitn d tb« (p(thcl«l 
Laisc artb uca^ec U aa (ban the tn<l at Ibt bbidda 
nea«a at qatbafail claaaia 

That vu LMMkitt* «daaa vilb mad erO afimuM 
Tba« m oa typical cedanaaa^pai tibcciIm bUUtra 
Unk ec 4 T 144 d iecaj Becreas TM Qttrrpretaljon by 
Dt r«d Uanpem ww ''tyiut* yk i a lm la n a 
FoOoinsf the paieeTi dvoa/Vi fraci tba bc ap ttal, ut>- 
taru; tr ea Cc tat rw ccatBacd ^ aeaai af ibr 
a( Mxnpbeeomea 04s c^am tvn «etk[T 10 ibat de 
bad Ud ««hi lejrclm m ( Jwtr s wad two m 

jrclMn d maeoiy MbcyUt aad file d axyvyaiadf d 
taamy Oa iha date tWi aa« ■arW ta y reiaatal 
■ bn pwral cmdlM Sba \wtkai Wl, Ud ftBOl 
racfii ixd l^rens a> ibie mb TVre wai ao fmpeacy 

or aijeacy *»d TO Wmet oa anaatJoe SbaradcdMi^ 


^I^Tte 4r Imx tua densf tbi day ud tan 4 
^ aiW wia eataelT tJe»r Cyatoicopy ee JmJy 
t h oa td MTcral aDall. tmfnkr deTiuaea 




VetiT wtsSew Tboc mii n ua m vtn aoeb tw» 

tja»e *aei oe praaafy eyKiampy aad a we loealned ihm 
tbe kn BietCT mice 0^ TV Uimc a^ anta 
•nice ane Bccaal a fpeaaact Tbi bkddo tipwOy 


S [ ac a« ai erea^liminmd forbfcpaytodthnewfi 
teporicdaiahowtofalio cyantackedolanibat ih lata 
^etsoca iboaed aura ednaa uu rooad cell aOtaSn 
too d krye laoCra radotbehaJ erfk (Tcui edb) tad 

Tba patient wai tyalo keb ac Decerahcf d, pd. U 
*Vdi tax ri* Kada itarfairiy ao TWn 

*Ue BO Ueldtr lymptana aod iha aw uxO nce nt u 
PeraTybaeaTTiiaa wad aj or n f eieiy «ak aob the o 
<*ptJoe d tee ooetb rtat The hfcod TYweiiaii tabes 
abaca l Nortskar wu + 

Oe Afaii td*B< tVfa ««tt iliaabitalj aa amaty 
lytspUn uid tbe naa vai ayatal dear Cyatcaccpy 
•Wnaled tba Uadder to ba estuttr aatwal CyaUcTta 
neda »e thia data pnfact? eocsal blaodcT mtb 

taaa iu aJ capacity 


Up to tUi b rpriev at the cbjc aoalil 

Wtc one with the mpreBdoji thbt he ecre deth 
lAg vlth b ihtll tsuhlbheii cmc <A ByphOli d the 
Uodder Hbd the cbbc been reported In 19*9 
biid not foOenred null] tbe end 0/ ipji thkenr 
Would cndoiibtbdly hbiw ben aidc- 


TV padai *b am « apia nbl tV ipcnc d 
ba tpoB tweidalbed d litqwacy dyMa, 
8V 'vu act enadoad bat Petend W tbi 
bit Sisaj BewbUl hr fccrOMT ttady Uaai Vet , «V m 
bed adaxttad tanadiatdy aod tbefnpoa r*d( tba l uaa di 
d irmal heiyalila rhere d ky noa ea d ebretoc cyaUBa 
■ad ewViaarT d tba hladda *m owdt 
SV niined tba bit Siwj llo^atal ca tenit jo, ayi 
iw tV mnci d Dt Edwia Ben aad vaa djadatytiiw 
hcHtsidn ry. bj wnh the hOowaa left 

mwl tabwtsloBa. arUibackTeca «Ub yajocaw lad 
cerabra] tJann and bea ( 7 ) A lamaty eg bw May ■ 
M MliTrf Ctw^iPa al htgaency dyiuna, andhewatn 
kr d X-ny ft*w d tba feaUo-otwaiT tract ca 

Awyaal j oj maaled aooBal mht kjdoey fett bxbay 
BcdiwDabaaa DcennwcabsicthaaoaaciTObotbkJdaeya 
Koamtesofrana d tba ^cat oa Aofcat jt gji rt 
reeled cmhi^ empt wwa caiAac btpntiwby Xyat^ 
fiWia em f eput at ar ipy BccaiaL EWctrecarai^ 
bran ae BepUnbar 19] ibDacd Wt Ttxdmdai pn- 
PKdeascE C-yWeac^iy ee Septaaber , pj by 
B*e mwlad hladdtr ome to ba lurtia rwht lodw^ 
cumoa caoetMB waa atToea Ldt ireter wrica au re 
t>*ctad, oaawJ hp cormted wU aa txUwalrw pdypwd 
waw, tV ai^ct boaf coaaaned aad patebna ib^ 
■rater miy calhctedaed Ldt amer cdatrocted at >1 
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STAnSTICAL SUiaiAS\ OF 1 58 CASES 
OF SYPHILIS OF THE BLADDER 


Age vanej from 6 to 7 r 


ScT 
Males 
Females 
Not mentioned 


Cases 

75 

64 

19 


History 

Positii e histon of lues or treated for lues 61 

No history of lues Sg 

Active lesions present aS 

History of gonorrhea 21 

Blood H'assermann 

Positive (+) 83 

Negative (— ) 22 

Not done 53 

Cj-stoscopic hndmgs (Usuall> a combination of the 
following lesions was present) 

Ulcers 71 

Papules 31 

Papillomata 21 

Tumors 17 

Macules and erosions 13 

Cjstitis (only) 10 

Leucoplacia S 

Fistula 4 

Tjoe of treatment 

None 14 

Antiluetic (not specified) 67 

Arsemcals (usuallj' salv arsan, neosalvarsan or one 
of these with mercury, bismuth or iodides) 41 

Mercurj (alone or only nath iodides) 22 

Iodides alone 6 

Bismuth (alone or with iodides) 8 

Cj’stoscopic control following antduetic treatment 
Controlled roi* 

Not controlled 56 

Cured 76 

Improved 56 

Unimprov ed 8 

Died 7 

Recurrences speafically mentioned 
5 cases, Nos 58, 92, 93, 86, 104 
Associated with tuberculosis 


Cases 74, 134 Tuberculosis was excluded in only 27 
rases by negative smears, cultures or animal inocula- 
tion 


typical syphi- 
_ to have shown 

specific pathology, but are not reported in detail The 
other five cases reporting histology in detail give a 
description of non-specific inflammation 
*Time vaned from one day to a few yeara. 


Histopathology 

Reported ei^t times Only one reported 
htic histopatholoBV Two are claimed 


On February 12, 1926, the last cystoscopy' performed by 
Dr Beer showed only some polypoid edema about the 
sphincter The prostate was moderately enlarged per 
rectum, patient was voidmg three or four times dunng the 
day and occasionally once at night and his general condi- 
tion was good On September 14, 1934, the patient’s 
physician reported that he was in perfect health 

The second case is that of a male patient who 
probably had sy'phihs about 20 years prior to 
his first observation when he developed sj'mp- 


toms of cystitis and presented a cystoscopic pic- 
ture suggestive of neoplasm It was thought that 
he probably had involvement of the bladder wall 
secondary’- to some extravesical disease in the 
seminal vesicle Specimens e-ycised from the in- 
flamed localized pol3'poid bladder wall rev'ealed 
muciparous glands suggesting rectal mucous 
membrane He responded rapidl}' to mercury 
and iodides, but developed a recurrence a year 
later This time neosah’arsan added to the anti- 
luetic treatment produced a rapid disappearance 
of the symptoms 


SDMitARY 


1 A review of the literature since 1900 wnth 
an intimate analj'sis of 158 cases is offered 

2 There is a marled laxity in the reporting 
of cases which are neither thoroughly studied nor 
followed and adequately controlled 

3 On]}' eight investigators have subjected the 
lesions to microscopic study Only one shows 
typical histopatholog}' Two are clauned to ha-ve 
shown specific histopatholog}', but are not re- 
ported in detail The 5 others give descnptions 
of non-speafic inflammation 

4 The diagnostic entena used in most of the 
cases are desenbed 

5 Two cases, one of w'hich possesses all these 
dtagnosUc entena, are desenbed in detail, dem- 
onstrating the pitfalls which are encountered in 
the presence of bladder disease and concomitant 
sy'phihs 

6 Not one of the cases desenbed measures up 
to the standard set by Young, who maintains 
that the spirochaeta must be demonstrated m the 
lesions 
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F« 4 Crttoacnpicrpparun tb* TiIkiu»pa.piQim 
tn* pvvth ob»(n<d br \)uid (Cmc ]{ is cWn) 


S U naV, afcil 4q Ttui, panic pulret of Dr Dor 
«u MM bas Apnl n xit, oe *ccnnt c< (reiraeKjr 
ud devdj cKa* vbkb Wd «D»Ud hr tbovt i9 nOj 
fW | Utt) iTb«> «ad «7pbta e ipQ t «Ueb tba* b« 
i r v t u e d notank Cratncu and hi* had as i / ap t ew a 
cfaie* ibca, tbe fti mtmu B raKtn aFvcyi bccac acfi 
In I addiQpn. Iw h^ aaoaienhfe propkTtame 
ratbnl mirctm cF ■ifpbacarbeliu d aoe 
Pner (e coMihiac Dr Beer (hapatkBtvuMbircledto 
c}-ttaare(ae ennnaUoa hj uotbs mohy at »bd dtu 
moafi h« cuu di te o u camacna ^ ^ 

TpialB ud tnaud hho *Uh radmi pacha ud Ua d drr 
trnfaoaoa CF*toarap7 b}r Dr Becf,-Apcil t7 ^u.»bmcd 
the aalcnof tod ktaal *«Ib d tb* btacUer U be aonnal. 

bot the floor aod tinDM cpv ord an thpoFTpead edma 

narhed lo tod abeot tbe arefctal acifiaa aod exicod 
oi( *t0 don to tba iphmcter Tb* abdk paJui* i>f 
pexed a r«T7 tntfwi ki^nrd <7111111 perbapa d<ie to aoux 
mrncMcal i*flatEnalo«7 facoa Scrcral y c eam* acre 
pfr i« Rcctal e-oDihxljaa tbooH 

tba prt*<oc* oF maiied aduratjOD aboot tbaproatala, 
^ll■JltJ daa to tba efleet cd th« ndm pack* Tb* pti 7»- 
a] ihowcd BD abot icawb ty X rty emtioa- 

tiee od tba pilte-arxarT tract aod <7«ta(raEB xada 00 
\t« 7 t, tijn aboard w ahaiorxMbtj Tba UU pr F 9 
Jiaadlctam • ■■n— it tb* nerixm aod rtportad tbe 
(oOewtap 

Odatnxctac oaidoatn cd tb* ■!.>&* luxncd 
ftaaa 8 H &a cdaaaloaa aad coQpatrd bkddtr arail 
■ru* mmcraai aemU, roa m d e d hnJ ah j roObdMl cilia «d 
tcavw^C cyiOc character I iddiika tWra aia wvctbI 
anu cd (kstokr acai tbe ciQa cd vtack an kre* aad 
■ ■ii. 1-.M IB Mtxre Tbox fkadalar «ieDCstj a> ^ 
to ■frnaJ bkddct atioclarei I c [mbl* that 
frtn rrctal nil aaiX b* rr— Jijad M aJ atrf T M 
tb* kOet^ m * uaxa doe* oot ahov tmj onJeocc ad 
txBcriomtxa n tba tkaca lea 
It *H thoc^ht baa tb* cn f atnJc a nram i h oB aad 
preMOO bktocT that th« cnditn aai hnhacd laetK 
/K..^ aikl la ^* ad th* Dcntfre W ax c ima oo, tin 
patieat waa pms aiqcin/ aad pra—ani mbd* «itb 


BMried k^xeveiBecit Oa Joae t, prr tbataikatM 
•afacd ti poaflda, tba tnae ww (dear aad tba fraiacn 
had Aapeeand Oa that data, tha paint «ai *u 
ctaaM w J b7 e j*t* « ma aad there a»* Mill pemt befcn 
edtsx citredma; froaa tbe aeck ap oner tu tnicBa ud 
pMrrlor «*1! a tbe bdadder The nuja a n LIm irtaa 
«•* deep ltd b cake cmtabiait hert aad ibcr* >07 
endent, ahit*. apbeml, mm ol body Ta ta n ixaa t* 
tb* Bjdoacepac fTpoet, atneraJjderw ere eac aeJ Th* 
tahnacapx report by th* kt* ^ F 8 Uaodkbm aa 
tbe** ^ acuma 1* aa kilo* 

•TJ uia t iy lc roiwuno cd tbe axoaea ■aried 
■ raaenrd Iraa SIC* bkdd*T ihon chiwc nfln 
aiatory peteew with edena cd tha MbocoaB tad saAid 
cjrMjc diktatBQ ad tbe (kada S po c ma N* 1 ibo* 
peacmllytbc»a>eIeMMadda ln et*»»e< ha ra aia tjrf 
lac e u a ■> tbaitiocna aot gtke aay early a ajlu a J ebape 
The andolea art ahsoat cataphu ly cmeetd a«h Wadhr 
e p d l be ha a aad iijaiaLat, b aB probabdity polrpdd 
peoroa od tba eaa ten daw to tbe actn cd aeoe dtnu 
inUaat AI]rTUefietcdtn(iiatfarBntloB.atbeLrBea9ae, 
b abaeal 11 aB tbe aaimaJ erMiwn^ 

Adler thn dale tbe patm rtBaJoed perfectly ef 
Ukiat leiBa m« lacrt iu y a^ axlidcs utd Maicb 

abea be permiad blaneid bariMf bid l er ap c wci 
<4 iTn yta e a i Iba tnae bad beta ckwdy aad pwnalrat, 
ha UTtjacBcy bad becena rtn marhid, aad ho bkddrr 
capacity Both dnleabed Then *** ilutblaix aba 
artaalaa, aad abhcaith patm hvlLxd nyaeOaahad 
kal (Ear* wtifbt bb* odrd ansa oa tbk data vd 
tdoody asd pmlm. td» rapaofy ** 1 a«m, aad rt *4* 
Mpeaii,We to oaksex^ tha paint p ew pax ly <• aamt 
cd actnw bkedmf Tbirr wta ttiB BarLo] pceypedd edoa 
anaad tba ipbisner hot M defleite me* a** ana B} 
fwetam, the n|ht mk a* aariaQr mdented aad the 
pecauia nktfid Tba tmaiy cxatsx«m *haan] B 
Uberde haoBi TV patnt u aipua pert oe laO 
ayjAibiic Peatnftt v«h aeoathanas, kt iia^iii.Bi 
lapadly chattyeared, tbe anoe became cm- aad ae mati 
abeot te« or bhenpowodt lBtheBttT\albatwet*Xlird 
) aad Uarcb *7 r^ X the pabest npoeted that bt had 
ccBOodlcd aaelhcT vrdeplt, win had c yitn rrprd ha 
*n«l ad I w ed cipantJDo 

Uarch *7 w). tba cap a oty bad l acr ta aed to 6 

owBCia aod tha aeth at th* bkdder irtiaed abaoai accatl 
ID afoaaiiica Th* pottmor part od the tnem tad tba 


peat tnaoDal area woe errupiad by pelypead a^ wkA 
dncwrtd bwtb o*^re* Aa oo tha in* cyUoactpy tbe 

befon, the latml tad aoUnar walk wen BcnBl Tie 
pactarw iocfked aa pgamwl a l kiaaT a tw y foe* dh 
t ec a nd aryiBcimeBtcdtbabiaddawifl Itwwtthaaak 
tbat tba cem ij tiew bad pmanly b e iaa ■ a w i p mtTTk 
— xnal Tcnda wTth peruaUn cd tb* bkdda 

O* Apd 4i I9*j4 the pwtkst ifam had cyitaaccpwr 
anadcabee aad areal era r an»r*d At 

Una (ramiabDD tbe poijpcad edcxia wa laoch kto 
■xt4«i bwx t * i .m* i j to be aeat dnekped o\a the 
ponom cd Un nybi tewnaal enefe Tb* ariaa wta dor 
aad rectal taaraiDatKQ ihowtd a tsalhtd gd »ii l » ' * 
afaoo (he preatat* Tb* p*bail at tbia taaa wai peactJ 
caUy BcaanJ aad had ao axuptacaa Tbe aauiiau^ac 
Q^ort^ of tba ap ee nepa le ia i a Td t thw cyxeacapy ■ k 

*^Eraaccfac aaanam of tnaw* mmed Inm 3 
likridiT thawi BMihed tdetaa cd tha •wbepclhebaJ kiPC' 
t ui q aad tbxbt cyiuc ddatatjoo of tha pltoda Tboe * 
■D eMdeoce b tba B* ^-iB ea af tbe p team a <f mnr 
Cmvamea wdb pen no* n.a a w<a* ihowi imi knoy 
IcB ftaadokr dikotuti «r<d a l oe oca of tba pecabarnd 
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SDRGERy GYNEC»U)G\ AKD OBSTETRICS 


RUPTURE Oh THE GRAAFIAN FOIXICLE AND CORPUS lUTLUM 

V, ICNNnOYTitD jor VISCLNI Mncs. D J\CS BofTON 

— --*111 TT — ri* I ‘ !!■ n II il n I 111 


R upture of itc graifan /oUkle or carpm 
Intnini of the ovarv whether ph)'ilo- 
ksflcnl or pathokiekal, ra> onw ■ymp' 
toon of ie\Tfe or mUd tudomliul pafo, may be 
•crlooi enough to m^nlre Immediate openiloa 
or may be so iDOnaequeQtli] that ofaeervitkm 
and rat la bed h the ool) Imtment neceaary 
Certmlnlv fn niany caaei of “apqjcDcfidtli” in 
yoQOg women opaitlont hive beai done with a 
mistaken dkgw^ A more thorough kiiomle^ 
of the sjTDptocQi and phtalcal fio^gs of Um 
coodltkw U Important lor all sorgeom and 
rynecokiftsta. 

IIUTOaiCAL 


This eotllj Is not a new ooe, but a Urge seria 
of caaa from one cUnk b onosuaJ Ra\-dio 
found that NAaton In i8;i aaa aaare of the 
poaalbflJly of betnorrhage from a rtjptaied friafi- 
an folbde. H Vt Wltaon In 1905 first reported 
finding a ruptmed ovarr at opeialkn In ipta 
ven &nut reported j6 eaaet ahldi he bad cof* 
leeted fnm the btentore, aiad m >917 Novak 
brmcht thh monber op to 40 In kfoore 
added 14 oasra In 1914, Phaneof a^vsd the 
reported cases and found 41 cases of rupture of 
eftber the graafian folBde or the corpus luieum 
In lorfi Braketev and Farr added 14 more caaea 
R. K ^^lIfoa In igiS inppljed 7 additional 
V £. johnaon revle*^ the fiteralore hi 
1950 and found the total reported caaea to be 77 
AtitW added 4 of hb omi in igji Boggon and 
Wrlgley added 13 and Sackett adM >6 cases of 
hu ovn in 1932 ilorton found the total number 
of cases reported ibrou^ 1931 vas 95 In 1933, 
«e reported >3 cases from the ifaa^achuKiu 
Geoeral Hospital 


UVTtUM. 

Id the veart 1929 to 1934, iDcJukivc. there have 
been m the ifasaachusetts Gerieral Haapital 38 
patients nbo have had hetnarrlMn from rupture 
of the graafiaQ foQide or corpus uiteum that baa 
caused aymptotna serere enough to require opera 
tsoo a series of crues bri^ attesthm toa 

proUon of ma)aT pcop o rtloos bouse c&een 
and resident s urgeons In the tn v eigen cv ward 
hare been looting for this coodrtuo In vonnf 
spomen with abdcmdoal pain CoaaeqoenUy an 
accurate diageoab has be^ made before operation 
m 1 7 of the ^ cases thb ts an onosual erpenence 


StJtFTOUS 

Patients follow fng rupture ctanpfaln of wridm 
pain which b tmudiy tn the right lower fpadmit 
ibc} ma) or may not bate naaaca and vcnutkig 
In some tmtances the pain b ertrctnely severe 
and the patient b great!) prcatiited. Tbs h 
most uBual In those patiraU with large brraor 
rhages rtlntaeasocnaTS In tbeserere type Pta 
at the top of the shoulder which Is noticed hv 
tome U due to bfoex} reaching the i&nhngra, 
the pain being referred through the phrenic nene 
ANVLSfif or cun 

Of the 38 cases in Lhb series, the ages of tk 
patients range from 14 to 4t Thirlj were be- 
tween tbesgesof 15 and ao}ars,and ti between 
>i and 25 rcret>'elght were tliigle and 10 woe 

married 

Thin>'niae paliestj cmtpiaJMd of t sm/irt 
than pdn at tbe onset, 170! a gnehaJ onset, and 
> din not state tbr manner of ernset nf the pah 
rort)<egbi located the daewn/ort la the ngh 
lower quadrant Ooe had gmerafiati abdcnfsal 
pain finally localising In the right lower epadnu 
AnoUvr patient bad left upper quadnint pam 
eventuaJl) kcalLzlng In the rij^t side Is i av 
eoch, the pain was located In the lower abdonrn, 
thengfat fTotn,andin tbecoidlmeof theabdamci 
One patient compfamed of having abdoodul 

Nausea wss present In ss caves, sSght nsmts 
in 13, and no nanw in 23 cases Twenty fiw 
poiints had vomited while 34 did noC 

rsiotbg St the onset uccor red In ihovc aw* 
with severe benKrrhagc as did psdn at the tep ef 
the ihooider Prevwui attacks had been erperv 
enced c«e b> 8 psUeoU, several attacks by so 
latienta, andoctaaKauldjaccoifort bv i Tweatj 
SIC patients hod never had a dmihr attack while 
in 3 cases it was not stated Onl) i patient tad 
had a previous surgica] operalMo which was f« 
a ruptured ectopK. pregaanev The 57 others had 
never bad a peeweia abdonunal operatioo 

The pervious menstrual cjcle had been nonBil 
in 47 patienls, irregular In 3 and was not im»- 
tioortmfi One patiaii had a normal pr^B*^ 

It weeks prevwualy and had dc< menstruated 
fjoce the pregnancy One had amenoiTbea fer 1 
vear and r month previous to her ruptured kJhde 
toondering the meoatrual cvcle ai begianhg 
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wth the first day of menstruation, the rupture 
occurred on the foUowmg days of the cycle 


7th day 3 

loth day i 

nth day i 

14th day 24 

i6tli day r 

i8th day 3 

19th day I 

2ist day 9 

24tli day i 

aStli day 3 

At onset 2 

Not stated 9 


PHYSICAL EXAMINATION 

The physical signs, usually shght in the mild 
cases, ■were more severe if there was considerable 
hemorrhage 

Most of the patients were tender in the nght 
lower quadrant but only a few had real spasm 
The tenderness occasionally extended across the 
abdomen near the symphysis to Poupart’s liga* 
ment and vaned greatly with the amount of blood 
m the abdomen, those with a large amount of 
blood bemg exquisitely tender Tenderness by 
pelvic or rectal exaimnation was present m pa- 
tients with blood in the pelvis Motion of the 
cervix caused pam only when a considerable 
amount of fluid or blood was found 

The rectal temperature averaged 99 5 degrees 
but ran as high as 102 degrees The pulse aver- 
aged 98 beats per minute, the highest being 130 
Urinalysis was negative in all cases The white 
blood count vaned from 5,000 to 27,000, but was 
not done in ii cases 


IMule blood count Cases 

SiOOO to 10,000 22 

10.000 to 12,000 9 

13.000 to 14,000 8 

15.000 to 17,000 2 

19.000 to 20,000 3 

21,000 1 

24,000 2 


27,000 I 

The i\ hite blood count was normal or not higher 
than 10,000 to 12,000 m the mild cases Patients 
mth a large amount of blood in the abdomen had 
white counts which w'ere more eleiated 

DIAGNOSIS 

The accurate diagnosis is difficult but can be 
made In any differential diagnosis the possibil- 
ity of such a lesion should alwaj s be considered 
Not surprisingly, most of the mistakes were made 
in confusing the rupture with appendiatis The 
pain and nght lower quadrant tenderness are 
cspeciallj confusing In the severe cases extra- 


utenne pregnanej must be differentiated To 
rule out such ectopic gestation is verj difficult 
and there is no true differential point Expenence 
has taught us that even at operation such mis- 
takes are not infrequent Careful consideration 
must be given to the oimj)' to avoid callmg a 
ruptured ovary an ectopic pregnancy 

The status of the menstrual penod is of im- 
portance, for when the rupture occurs m the mid 
mtermenstrual time it usuallj' means a ruptured 
folhcle and, when it occurs from the fourteenth 
day to the onset of the catamema, it indicates 
bleedmg from the corpus luteura To make the 
diagnosis, a careful historj'’ concermng the onset 
of the pam, its suddenness and seventy is essen- 
tial The presence of famting and shoulder pain 
are veiy' important A careful menstrual historx , 
especially notmg the heginmng of the last penod, 
and the presence of prenous similar attacks is 
also important The pulse vanes accordmg to the 
amount of blood lost and the temperature with 
the time since the onset of the rupture 

The pre-operative diagnoses m this senes w'ere 
as follows 

Appendiatis 
Ectopic pregnane} 

SalpingiUs 

Tuberculous salpinpUs 
Ruptured graafian follicle 
Ruptured corpus luteum 
Undiagnosed 

At operation ruptures of the ox'ar>' of the 
following tj-pes were found 


33 

2 

4 

I 

3 

14 

I 


10 

45 

1 

2 


Ruptured graafian follicle 
Ruptured corpus luteum 
Ruptured corpus luteura cast 
Follicle or corpus luteum (niptured) ? 

Hemorrhage from the corpus luteum is much 
more frequent than from the graafian folhcle 
One paUent also had an acute appenchx, but here 
the diagnosis of appendiatis and ruptured corpus 
luteum were both accurate!} made 

treatment 

The authors beheve that nearlj men, female 
patient who is operated upon for appendinUs 
should ha\e a lower abdominal paramedian or 
midhne incision Through either masion the 
pelas and o\-anes can be explored under direct 
\^ion Often the amount of blood or fluid from 
the rupture does not nse above the peine bnm 
and, in scxeral of the cases of rupture of the 
piafian foUicles thick clear coagulum has been 
found in the pehTs. which would be difficult to 
find through theordinaiw incision for appendiatis 
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\Mien the abdomen n ofieoed dlhef blood or 
Uood/ flokl maj be eaiQy detected Socnetimei 
it b neceamy to explore tbe pdrb carefully ba 
order to £ad a moderate amount of tbe coaf^otated 
material, and tbe ovary may ibow a recent open- 
ing wilbout bleedlnc If tW ruptore occora ao 
that a van b tom, bemorT b age may frrm^ bn- 
merfiately If the fmaH bematama, abkfa oonn* 
ally form* In the ruptured follicle and reprearoti 
tbe early atage of tbe corpm lateum tuddcnly 
rupliim, he mc r jba gr occura, Tbb mar taLe 
place any time from tbe rupture of tbe follkk to 
tbe onact of tbe next mastruatknL 

Id our aeriei tbe tipe of Bold preaent In tbe 
pdvb and abdofnen a aa aa foUowa 
RHUaej ^ 

Bleed (taord £ old 15 

\eO0v tiod 4 

Old blood 

HMtUted a 


Every effort iboold be maAe to cocaerve tbe 
ovarr In tboae wbo are actively bleedlna tbe 
opeiUDg can be doaed or tbe Ibing of tbe Ksbn 
can be ibefled out and tbe defect doaed vitb a 
fiae atrtamatk aataic- A rubber cu roe d gastik 
clamp Uffailv placed 00 tbe Ovarian bbod aopply 
con trc ih the ^KsoTTbage wtule tbe raptured area 
b bdag autured. 

Tlte tzeatnacBt of tbe ovary la tbb group «aa 
as foDoan 


Notidof doe* 
aXitDoi Ktare 


luauiej 
o% «rw mao^ed 

njvcrmar aod oapbarKlecBT 


Tbe right fide was urrolred 39 rl"^ and tbr 
left 13 tloKs and In 6 casea It was not italed. Tlw 
appendix was removed In aO caaea except tboae 
with profuse b em o nb age and the patbotogkxJ 
report of tbe removed appendix waa oefatlw In 
all bat tbe acute case menUoped. 

Id retroepect mam of these mild cases need not 
have been operated opon Tbe danger in not 
operatiBg Iks in tbe d^ rcsemblioce tbe aymp' 
fnrrn bear to tboae of acute appendjdtb. b (nr 
cases of Kvrre hemccnbsge operaikn must be 
dODC 

noouTAiscE or Dcnruvnu. duo>>oos 
A cconfing to moat recent Investlnton, tbe 
ttmw of rapture of tbe graabsn folUcK b at tbe 
mlH pemt of the Intermoatiusl period. That b, 
tbe egg ts released fraca tbe foUl^ on tbe twelfth 
to them teenth day foBowlnf tbe onset of menstru 


atEon or to pot It another way from the tadhh 
to tbe idnetffoth day before tit ooembig perbd 
— (Ogino, Knaos, Shaw JlilJef) It b at Ud* 
tloie that pain may occur and wocm, eo 
careful hmor> taUng w ID recall instxDcts of nch 
dbeomfoft. Utoally there b do pain cm^ 
discomfort may be present, bu w evef to de«r 
tbe patient to vUt a KURon. Dleedmg mar ccd- 
ceivnbly occur fram amaij veins about tbe iefbek 
U tbe rapture b at aO tboormaL At thb time 
dear white to jeUow coagulated cuteriaj a SI be 
found tn tbe pelvb, and If bleetfioa has occumd, 
a moderate amount of blood After tbe foQdt 
has ruptured a blood clot forms In tbe oniy 
and the corpus Inteum bln tbe process of fonnlDf 
Prom such a body bleeding may easQy occur and 
may be severe if the dot b loowcoed or mOd U tbe 
bleeding cnnrt froca a pnall ruptured idn or Its 
turfire. Tbe dUer endsl dfagry^ b et w e en M- 
licie and corpus lutmn k oot dlffinrlf and the 
opentive findings usually dedde which b it- 
apooslble. Dbeoudart In any woman ftem the 
supposed time of ovulation tP tbe tswisBlng 
menses may be doe to rapture or bkeifiag. 

TV cause cf tbe rupture b not dear but tTuna 
has often bees mentioned u t cause. Tie have 
not ben able definltdv to trtee tbe catae to 
tnuma b any of our caseL Cues have bea 
tepeeled by Chrbtophcx Groin and others and 
most lur r raai s hate ben cobsoous of rapturlof 
a imaD pnyskikifkal cyst at one time or wocahcT 
Tratuna b cciiicd%ahjie u an etkdogkal factor 
but a sQghtiy aboormal ovuiatloQ or almonia] 
blood dot fonnatica) sems easier to cerddrr tbe 
bruxwtant factor 

It b Decesury to remllxe ibat nch happenlrf* 
wrs poadble and it bcbooies us all to be oo 
guard against a leaicD suggesting sppeccScftif 
ih-Tt may not need eperation at all or that may 
need ur gent surgery becatae of bemocihagt. 

StrUUAtY 

I rdtj-dghl of rapture of the graafian 
fdllde or the corpus faiteum ilmnlatbig other 
acute abdorninai dneaar arc reported 

t Trauma has not been found to be an etio- 
lofKai factor in toy case b thb series. 

3 Tbe relation of the ofuet of symptoms to the 

day of tbe ooert of maatraatke Is an Importaat 
(fiagneatk pofnt 

4 The sudden onset cf pain, low teanperatore, 
iS^Uy eleva t ed pulse, and low aHte bkwd 
count, iD out of pmportlaD to tbe pab, are sog- 
gntlve of thb lenon m tbe mtld caso. 

5 Patients with seven bemorrhage foUowiE* 
rupture show signs of a more dllftae tenderaesa, 
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are sometimes faint, and have referred phrenic 
nerve shoulder pam 

6 A lower abdommal paramedian or midhne 
incision IS advised, so that the ovanes may be 
explored under direct vision 

7 The ovary should be conserved if possible 
The hning of the lesion may be shelled out and 
the ovary reconstructed with a fine atraumatic 
suture 

8 This normal or pathological phj'siolog^' of 
the ovary should be considered in the differential 
diagnosis of acute abdominal pam 
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ACID ITLCER 

T he exten«i>'e Ctrraturc End ourntraos 
current ptpen oa eII pfaEtet of gistrfc 
Eod duodrrul ukrr testify both to tbe 
iraportEtwe of the pnablem ind to the pretifl- 
Ing ttaccrtElfity with re*pect to etiology End 
trestment If>deed miny m ritm go lO fsr be 
to uy that tbe cEtiEe of ulcer U ealirdy on 
kooim E stEod which ii hardly Juftl&ed to 
\lcw of tbe many facU which hare been un- 
ctATted in TiriouE laboTEtoricE in the paat 
few j-ean Aa a direct rcadt of planned 
eiperimcntal procedura the dbcaae hat been 
caused to derrlop in the lower animal and to 
duplnate In aimmt et ei^ particular tbe leskn 
mcoaotcreil in man Tbe grow and hlslo- 
(ogiemi appearance of the rcprrimental ulcer 
ciactlvrr»eniblrs tbe dinlcal lesion and II has 
been observed to perfocatc to cause profuse 
betnorrhage and to heal under a typeof metD 
cal management which resemblea that found 
rUectlxT in man In addition tbe alterathma 
In tbe ph>-siology of the alimentary tract 
under wWch erpcfinientaJ ulcers may be ei 


pected to develop and become chronic are well 
uodentood and the factors Involved may be 
fairly accurately appraised. It docs not Icaseo 
the significance of tins experimental work to 
concede that much of the knowledge b not 
new and that the evidence obtained from tie 
lower animal in Urge part only luhstantbta 
older >’iewi that have arlsea as a result of 
clinical experience and redectlon 
The work of Exalto and of hlann and hh 
aaaociates provided for the first time a method 
for the regular prnxhictkxi of ulcers In the 
(ntcatlnes of dogs, without the ok of exterual 
corrosive agents. Their finding that the dl 
verdon of bUe and pancmtlc Juice to the 
exterior or into the lower ileum would lead to 
the development of perforating olcm in that 
part of the tmall intestine which fiat rerehes 
the gastric content has been amply cunfirmed 
There seems no re*soo to queatwa the ^^ew 
that it la the ncutrallaing effect of the alkallDe 
pEnarallc joke which nonnaHy protects the 
duodenal mucosa from the add gastrk con- 
tent It U probable that the dlnlcal applies 
tloQ of this finding b not direct since It does 
not seem likely that bile and panorwtk Juke 
often fall to reach the duodenum. \ few 
such caies have however been observed The 
chief significance of the work Qes in tbe un 
equivocal support that il affords to tbe oW 
theory that the corrosive aetkm of tbe gsst^f 
juice under certain drcumrtancei, may pro- 
duce and maintain a chronic uicer 

Tbe obEervitioQS of tbe writer and hw 
associates that aQ living ibsues wDI succumb 
to tbe digestant actloo of the gastrk Juke 
where cooditloni are such that they are ex 
posed to the pore irndfluted seaetkm 
iiB 



EDITORIALS 


\ades further support to the theorj' of the 
“peptic” genesis of ulcer WTiereas it was 
found that organs such as the spleen and kid- 
ne)% vs hen implanted into the vs all of the 
normal stomach and consequently exposed to 
the usual gastric content remained little af- 
fected. they vs ere promptly digested away 
vs hen they were implanted into the wall of an 
isolated stomach pouch and exposed to the 
action of pure undiluted gastnc juice In a 
somevshat similar type of experiment it was 
demonstrated that the pure fundus secretion 
can digest away the normal mucosa of the 
alimentary tract including that of the stomach 
itself, the resulting defect displaying all the 
gross and histological features of chrome pro- 
gressive ulcer in man Under normal condi- 
tions the gastnc juice is diluted and partly 
neutralized by swallowed food and saliva, the 
secretion of mucus from the pyloric antrum, 
and to a certain extent by the regurgitation of 
bile and pancreatic juice Since the fundus 
secretion appears to be elaborated at a con- 
stant aadity it is clearly this neutralization 
that protects the mucosa from ulceration A 
failure m this neutralizing mechanism would 
lead to the development of a progressive ulcer 
in the stomach or duodenum even though the 
mucosa was previously normal This fact is 
of considerable significance smee it makes it 
unnecessary to postulate a local loss of resist-, 
ance of the mucosa to account for the lesion 
The careful histological examination of a large 
number of resected stomachs in Konjetzny’s 
material failed to reveal cvndence of local 
vascular mjurj% embolism, or thrombosis as 
called for m the theory of Virchow and Hauser 
It is not to be supposed, however, that the 
resistance of the mucosa to digestion would 
always be uniform throughout or that a urn- 
form exposure of the entire surface would al- 
ways occur Such variations should be of 
chief significance in determining the site of the 
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resulting ulcer and its shape The more 
general effect is manifested by the small 
erosions, hemorrhages, and cellular infiltra- 
tions m the neighbonng more resistant or less 
exposed mucosa According to this view the 
so called ulcer gastntis is of similar ongm to 
the ulcer itself It should be more amenable 
to medical treatment and perhaps for this 
reason is seen less frequently m those cases 
subjected to prolonged medical management 
before referred for surgical treatment 

A verj' important remammg problem is to 
outline those factors w'hich lead to the ac- 
cumulation m the stomach of a content that 
resembles pure gastnc juice m aad and en- 
zjmie concentration Pylonc stenosis with 
retention and excessive “continuous secre- 
tion” are two condibons which come readily 
to mind Pylonc stenosis may raise the aad- 
ity of the gastnc content by causing a long 
continued secretion of gastnc juice and possi- 
bly also by preventing the bacLw'ard regurgi- 
tation of duodenal secrebons as indicated by 
the studies of Boldyreff and of Elman The 
mechamsm of the “continuous secretion” of 
gastnc juice is httle understood and the factors 
that alter its volume are unknown There is 
evidence that this seaebon is excessive m 
many ulcer pabents, and is perhaps “nervous” 
rather than “humoral” in ongm 

Of the two elements, pepsin and hydro- 
chlonc aad in gastric juice, it is the concentra- 
tion of aad that determines the abihty of the 
secretion to digest hving tissue VTien the 
legs of living frogs were exposed to the di- 
gestant action of gastnc juice samples of 
varjnng aad and enzyme concentrabons the 
extent of digesbon was proporbonal to the 
concentration of aad and httle if at all to the 
pepsin Approximately 015 per cent free 
hj^drochlonc aad was the enbeal level below 
which the living tissue was not affected WTien 
the acidity of the juice exceeded this level 



STOGER'i C^'NECOIOOY AND OBSTCTRICS 




tbe e*po*fd H»io* tisfu« w»* digested t-way 
sItiiDtifli the p«p«tn coacojtmiQo lud been 
reduced to t tenth of Us origiMl vilue It Is 
dcMibtkss rfgnffiojit thst the free icuUty of 
the DonnsJ gMtric contents of mu rtrrfy 
esreeds o 15 per cent (+* cfanksJ uofts) »nd 
thst hl^ier vsloes ue commonly found to 
nicer patients. The relttivdy greiter ln»- 
portuce of the add fn the gmests of ulcer la 
further suggested by certain oboervaUocia 
made with pancrettlc Jolcc. Tlie proUolytk 
enryme of panaeatk Juice trypshi U more 
actfre than pepsin but no tryptic’ oketa of 
the duodenum in the regWn of the panmatfc 
docts hare been deaerfbed Fttrthennore the 
kfs of ttring frogs ctpoaed to pure activated 
pancreatic jidce were not digested away as 
wu the case with gastric jvdee Accnrdlo^ 
If it leans wise to stress the inrportaace of the 
ehetpt.-«t action of the gastric content in the 
etiology of nker of the stomach and duodenum 
the tem ‘add ulcer' ft more se en r a te than 
peptic ulcer” tod aerres to direct attentJoo 
to the foore important dement In gastric puoe 
Lrem R DaAoraDT 

BONE TUMORS 

G hNERAX- apathy of ibo medkaJ pet>- 
fenion reiirding mahgiumt booe tu 
mors still preraiii and is probably doe 
to the erewdingiy high roortiBty Thb atU- 
tuck in the past may also be naoibed to the 
confusk* which muted but the Registry of 
Bone Sarttuna of the Amencan CoBege of 
Surgeecs has done to daiify tMs sub- 
}ect K cfasdficntkm has been ghm that can 
be comprehended br the average pbymdao 
and has been the of sxrmg m&ny limbs 
and probably a number of hvet 
Tlie dlagnods of bone tomors, and in fact 
msny bone ksfons, should be preceded by a 
evstemstic investigaiioo of the dlalcal hk 
tory physkal eiaioinatkin, Wopay (•’th groas 


and mkroacopk eiamioatlon} and in many 
instfiners the respemse to imdUtiort by \ ny 
and radhim. There is some rfiffomcc of 
cfdoloo regarding biopsy tod such an can 
nent aHthcrity aa Ewing bcHevts that sn liv 
dries Into a malignant bone tomv iocretses 
the danger of metastasis. However a flirty 
large percentage of five year ants” fire a 
history of repealed local oprrationa. While It 
b qists true that an accurate fre. 

qnenUy can be made by operts withoat 
hfopiy the average wTfltTEincdsargeoo, with- 
oQt tpccul tjperienct is belplm. The saiot 
procedure where the more mallgnaat types 
are suspected is to prepare for a radical opera 
tloQ &nd make a Iroaen seetkm while the pa- 
tkst b on the table if there [a c^idencc of 
mahgnaJ^ amputation or exebion may he 
carried out Oidy in case of donbt b ft ad 
vlaable to waft for the report ffom a penca> 
nent section. Freom sections axid sections 
made from oeedle or pooch bfopales are not 
as dfpei>daUe » permaseot s^ons made 
Irocn blocks of tbsoe rasoved surgically bat 
when coahrming other rvldence of raalig 
nancy mors in dlagacua are exceedinjdy tare 
One of the greatest dlfficnlties which eibts 
lodi^ is the paudty of pathologists who are 
cxperieocH In bone pathokigy and can render 
a reEahle optnioa. DiderentbtioD between 
tomor booe and bone in the cvcdutkmsry 
pFoccas <rf repair or reacting to the srinjului 
of Inflammation, cannot always be made «lth 
ease Distloctioa between aobtary metastatic 
traoDs and those of pmnary tumors as eodo- 
thriial myekona 11 etcrcdingiy (hfficnlt In 
ifiy mahgnant tumors obsm-ed daring the 
process of booe destruction, oatcodasts, the 
pant ceil of Dormal bone repair may be foond 
to such great ruimbera that there may be a 
ckwe resonbiaoce to a benign giant ccQ toiaor 
The IinportaBl practical pofal whether the 
tumor Is or b not malignant can oanaHy be 
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determined Differentiation bj roentgeno- 
gram between endothelial mieloma (Ewnng’s 
tumorl and osteogenic sarcoma can usually 
be made, though not pathognomonic as each 
may simulate the characteristics of the other 
hwnng’s tumor responds rapidlj to irradia- 
tion while osteogenic sarcoma docs not 
Ml bone tumors arc potentially malignant 
as malignanc}', though rare has occurred even 
m tumors regarded as distinctlj benign 
Whctlier this onginates from the inclusion of 
tmbr) onic cells or from priman, benign tumor 
cells is of no practical importance For ex- 
ample eases in which the diagnosis of giant 
cell tumor has been made bj eminent author- 
ities hax c later pro\ cd to be delinitclj malig- 
nant Howceer, it is well known that almost 
loo per cent of tj^iical giant cell tumors can 
be cured b\ consenatne measures If the 
resemblance between rare malignant \anants 
of giant cell tumors and t\*pical giant cell 
tumors is so close that well trained men arc 
not ahvajs able to make the distinction, from 
a practical point of xnew, the possibility of 
malignancy in apparently benign tumors must 
be considered, c\cn though remote 
No arbitrary statement can be made as to 
time in relation to cure Three of the S7 ac- 
cepted “five year cures” of the Registiy^ of 
Bone Sarcoma (B S R No 100, No 970 and 
No 1025) died of metastasis 11, S, and 13 
years, respectively, after treatment How- 
c%er, if iw'o years elapse without evidence of 
local recurrence or metastasis the chances are 
good that the five year period will be reached 
Many of the cases registered as “five year 
cures” were of low grade malignancy' as dem- 
onstrated by the history, roentgenogram, and 
the histology, and even prior to registry, a 
fair percentage of these were cured by am- 
putation or exasion However there are pos- 
sibly 25 per cent of those regstered which 
were very mahgnant and are hving and well 


121 

after the elapse of 5, 10 or more y'cars The 
author has recently reported 14 eases which 
are liting and well after the lapse of 3 to 16 
y'cars, q of which were malignanaes of low 
degree, and 5 were xery' malignant This is 
a \ast improvement in results when compared 
to those of the past and is largely' due to the 
study and adxancemcnt stimulated by' the 
Registry I presume the ex-pencnce of other 
surgeons has been similar 

Secondary' malignant changes have been ob- 
sened in chronic bone lesions such as giant 
cell tumor mentioned abo\ e, osteitis deformans 
(Paget s disease) osteochondroma chon- 
droma low grade osteitis, etc Some of these 
can be eradicated before malignant changes 
hax c occurred, but if eradication is impossible, 
by close observation one may’ detect mabg- 
nancy' in an exceedingly early' stage The 
same attention should be gix'cn to premalig- 
nant lesions of bone as is gix'en to precan- 
cerous lesions such as pigmented moles, scar 
tissue in the cervix and lump in the breast 
Bone IS a Imng tissue and must be so re- 
garded, but the reaction to many pathological 
processes is exceedingly slow , and a long time 
may' elapse, in some instances one or more 
years, before abnormal changes are demon- 
strable by the roentgehogram In very' mahg- 
nant tumors the process is xery rapid, and 
in all probability is demonstrable by the 
roentgenogram in its inapiency, but xery' few 
cases arc ever observed before there has been 
extensive inx'olvement In our experience x\c 
have observed only' two cases at a x'ery early' 
stage One is Imog and well after three years 
and one died as we were unable to make an 
early diagnosis No one can give an expert 
opmion m such cases as so few are ever ob- 
served in the mapiency The mortahty still 
remains deplorably high, even if the diagnosis 
IS made at a time which we now regard as 
early But a carefuUy ehated history wiU 
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denxmstnte that the (requcnU/ 

oxild lure been nude weeks cor mootla 
soooer 

Tb« end results in bone tomon, sdth our 
present koowiedfe of trestment, can be bn 
pTO>Td only by cnuHcatinj ‘pre-m«ligD*nl 
bone lesloos u stated above, and by a much 
earHcr dit{D 05 h and treatincnt of primary ma 
Bgnant ttunoti than to cuatoroary at the pre*- 


eot time. It U coocrirable that not only nay 
tbe mortality be deemaed but also tW loi 
moUUtia^procedtnnmaybeatKceai/aL THs 
can be aixcijnpfcjJwd only by CD-opcnrtk» of 
the profesaloQ and edocalkni ot the pufaBc to 
the importance ol cardulW Irrmtlfatiof 
^Tnptoms ol pale, with or witboat tomefsc 
tkm rtlerablc to booe, especUHy in chOdmi 
tad young adults. Wruus C. Cutraci. 
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TOLLIAM POTTS DEWEES 

T he subject of this sketch, Wilham Potts Dewees, was bom m Pottsgrove, 
Pennsylvania, in 1786 His paternal ancestors, the DeWees, were among 
the onginal Swedish settlers on the banks of the Delaware Bay and River 
On the maternal side he was of Enghsh descent, his mother being a daughter of 
Thomas Potts, who was a member of the Soaety of Fnends and for whose 
family Pottsgrove, or what is now Pottstown, was named 
Early m life he detenmned to study mediane Although his early education 
was indeed scanty he had learned French and Latin In order better to prepare 
bun for his work his father placed bun with a Dr Phyle, a practiang apothecary, 
where he early obtamed a knowledge of both pharmacy and cheimstry WTule 
stiU a young man his father died leaving httle for his family 
After several years with Dr Phylc, dunng which he showed considerable 
promise, he came to Philadelphia and apprenticed himself to Dr WiUiam Srmth 
He not only assisted Dr Srmth but at the same time attended lectures in the 
Umversity of Pennsylvama from which School he received, m 1789, at the age 
of 21, the degree of Bachelor of Medicme 

Following graduation he moved to Abmgton, a settlement some miles north 
of Philadelphia, where he became an active and ambitious practitioner The 
thoroughness of his work was soon recognized and vhen m 1793 the yellow fe\er 
epidemic had seriously reduced the ranks of the medical profession of Phila- 
delphia, Dewees was induced to move to that aty to practice This he did in 
December, 1793 

He entered upon the new field wnth considerable confidence not only because 
of the place he had made for himself but because his sponsor was Dr Benjarmn 
Rush Rush was at this tune an outstandmg figure m Amencan Iiledicme 
Philhp Syng Physick and Thomas C James, both of whom had only recently 
returned from study abroad were his assoaatcs and chief competitors Phj sick, 
who became the Father of Amencan Surgery’-, nas without doubt an admirer 
of Dewees, for not long after his debut into Philadelphia he went to Denees’ 
defense when the latter was mahgned by a jealous competitor 

The latter part of the nineteenth centurj- found obstetncs in Philadelphia 
at a low ebb, for as Dr Hodge has so apUy said “at that penod the saence was 
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hfljdl/ kwnm io Anjfria.” JUdwi/efy mt Itrjsly In Ihe huada of ouna tnd 
midirirei, Thtre wn Qltle lastmclkio In U it the medkil KhooL "TV ptsy 
alaarai wfao o CTat j ott i Tl y eagt ^ cd Io Its prxtlie had recdvtd no Ipjtnictloa with 
the eicrptfao of t ftw wio htd broo|^it back * gwcrwl knowiedge of tie *ubjert 
from Eorope. The aittiog prejaScts agninst tbc nspioTmcnt of a nole pnc 
tfUoner for obetetria provided few opportunitica and even fewer fndaoEiMBU 
for tie phjrrioan to Improve hta kinwicdcc fn thla ftetd. Hence midwifery 
rrfjttri almiMt umvcmHy as an art the aged and hnbedte nurse was pref erred 
to tic phyridan 

Tbc oaly traiofog the stodeot In the PhlUdriphia tdnof could obtain was 
from Shlppen who waa already aorcij pitned with hb ptartice and his tcaciini; 
of anatomy and curjery and from Dr Bond who with Us already overburtkoed 
life bad advertised on October *5, ij8t that In conaectJon with hb rtiwirml 
betum Io mcdidoc at tie Penosyfrania Hospital he would teach obstetrla 

lieweei and Qturci eiriy reaUxed tie opportnnftie* to thb field for sapplying 
sldUful and IntdHgent acrrlce They began to perfect thc mwl r ea and to coos' 
aotdeate thdr knowledge and opencBce to othen. Hodges docriptioo of 
Dewees early efforts b Indeed ioterestlog '‘la a lEDall ofBce he coUeclrd a few 
popfb and in a ttmn.(af maaocr tadsetrinated than wHi the priztdpfes of oar 
sdrace tofUng year after year in oppeoftioa to the prejudices ocrl ocJv of the 
cnaiumlty but even of tie profes^oo who onkl not perceive that so mnefa 
effort was necetaary for UdUtadog the natural pro ce ss of panneirion " 

In 1806 Dewtesaraa given the degree of Doctor of MecDane by lieUnlveriity 
Hb tbcsb was entitled Tbe lleam of Moderating or Relieving Pain During 
Partcritiem. Hb work In thb field was already bringing real recognition “He 
has the Wgb honor of first allemptinj a foD coorse of Lectures on Obstetrics bi 
\meT>ca It was. therefore, oataral tint be sboald be CDOsidered a candidate 
for Lie new chair of obetetnea but m apite of fab qualibcaltons and tie warm 
support of Ro^ and Phyif^ he faOed to be elected and Thomas Cialkky James 
was eiected to the chair In 1610 

Under tic apprthenshn of a pulmoniry aSectxm be was persuaded by friends 
to retire from tie peofestloa and to biTTSt bis capital in a farm near PhSIIpsbtug 
and here from 181* to 1817 he lived as a farmer He loat his capital and soon 
foand that hb talenta lay m tie practice of toedkine rather than In fanning n 
he retnmed to Fhiladelptna after 5 yean to attempt to reboBd hb practKC 

In iSas at the age of 57 he was elected adjunct profcisot of obstetrics and 
did much of the leaching of the department He was then desoibed as youthful 
because of hu florhi cuaup iokta and dark faair which was stDl “without tie 
sAN-CTy gfots of age " He waa aceedlngfy popular is a teacher although there 
was “no great dliptay of eloqiiencs or eredltlon In hb lectures " He was clear 
and precise and ha direelfcins were given bi great detail 
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patient with nervous and mental disease That such 
an attempt might serve a useful purpose is at once 
indicated by the fact that, although nervous and 
mental derangements are the most common of all 
disorders, the general practitioner is least acquainted 
with them, due to the neglect of neurology and 
psychiatry in the training of the physiaan The 
general practitioner who feels that he is handicapped 
m his understanding of the patient with nervous and 
mental disease will find this book useful Among 
the subjects covered are the emotions, migraine, the 
neuralgias, intracranial tumors, orgamc reaction 
tjqies, dyskinesias, disorders of sleep, disorders of 
the sex life, the neuroses, the psychoses, epilepsy 
Of necessity, many of the subjects are discussed 
bnefly , sometimes the discussions are no more than 
extended definitions, but it contains much useful 
information and surprisingly few misstatements 
The author’s viewpoint throughout is very sane 

Hakki a. Paskind 


'^HE attractive and beautifully dlustrated volume* 
by von Lanz and Wachsmuth is a credit both to 
the industry and thoroughness of its authors, and to 
the art and skill of the printers and engravers who 
produced It 

Begmmng ivith the upper extrenutv as a whole 
the authors consider in turn contour and form, super- 
ficial musculature, skeleton and skeletal develop- 
ment, arteries, veins, lymph vessels, nerves, nerve 
distribution, and the effects of nerve mjury Fol- 
lowmg a general survey each part of the upper 
extrenuty is taken in turn shoulder, axilla, arm, 
elbow, forearm and hand, and the descnption of each 
region illustrated by plates, engravings, diagrams 
and hne drawings — many of them in color — and por- 
traying each part from many angles and aspects as 
well as in cross section 

This volume should be a welcome addition to the 
hbrary of the surgeon who is interested in the 
surgery of the upper extremity, and of very real 
help to him as he prepares himself to attack the 
surgical problems m which it is mvolved 

SuuNEU! L Koch 


'^HE present volume, Chtrurgte dc la luberculose 
pulinonazre,- is an excellent practical treatise on 
the surgery of pulmonary tuberculosis written by 
two of Its most distingiushed exponents The au- 
thors have made no attempt to present a complete 
histoncal review and in the preface state definitely 
that the work is an exposition of the methods which 
they use personally and with which they have had 
an important experience It has, therefore, the 
advantages and disadvantages of this hmitation 
While it loses something as a histoncal summary 

'HUKTISCHE AxaTOIOE EDI Lcjnt VKD HiUSBUCH PER AKA- 
rovisciiEx GirntPLAOEs ahettuchek Hawdeexs By Dr T too Lauz 
Md Dr W Wachsmuth Vol i, part j— Arm Berlin Juhus Spnnser 
rojS 

’ChiruroIE DE El xmEBCVLOSE PtOilOyAlRE rTniCATIOV^ 
niooes RtsoLTATS B\ A Bernou «nd H Fruchaud Pans C Doin 
ctOe 1B3S 


and a work of reference and bibhography, it gains 
much as a practical guide The bterature has been 
reviewed and referred to whenever it could throw 
bght on the subject under discussion 

The first section considers the various theones 
which have been advanced to explain the retraction 
of the tuberculous lung and the prmaple of selective 
coUapse The extensive text and abundant illus- 
trations descnbing the anatomy of the thorax and 
the techmque of the operations are suffiaent m 
themselves to make the volume valuable to any 
one interested m surgery of the chest, and the dis- 
cussions of problems of surgical procedure are thor- 
ough and sabsfactory 

The indications and results are not well dealt 
with One cannot go to the book for information 
concemmg the precise r61e of collapse therapy in the 
treatment of tuberculosis, and there are very few 
statistics on the results obtained from the different 
procedures These are important aspects of the 
subject and whde the authors undoubtedly con- 
sidered that their concern w^s chiefly with matters 
of surgical procedure, one feels that chapters on 
the mdications for collapse therapy in general and 
on Its results would add greatly to the "^ue of the 
worL 

But this IS to cntiaze the book for what it does 
not pretend to be and it is an excellent treatise on 
the surgery of pulmonary tuberculosis 

Jerome IL Head 


T O make the surgeons of our generation consaous 
of their indebtedness to Hugh Owen Thomas 
and to help them appreaate the background of Sir 
Robert Jones is a worth while undertaking, and we 
are much indebted to the author of this httle volume* 
for making accessible m so mterestmg a form an 
account of Thomas’ life and of his contributions to 
surgery In its pages and lUustraUons there hves 
agam the shy, slender, clear thmkmg, often irritable 
recluse who was both one of the earhest and one of 
the greatest of orthopedic surgeons We see him 
with closely buttoned frock coat, with ever present 
agarette, with cap tilted at a rakish angle over the 
left eye workmg in his surgery, correcting club feet, 
reducing dislocaUons, tappmg and “damming” non- 
united fractures, and in the cramped quarters of 
Laverpool workmen and dock laborers treating com- 
pound fractures of the lower extremities, and in all 
his work achieving results on a par with those ob- 
tained today' in a modern and well eqmpped hospital 
He did not, moreover, confine his work or his 
clear thinking to the problems of orthopedic surgery' 
He was interested in many fields of medicine and 
surges, he was expert m the use of the hthotnte 
he advocated rational methods of treatment of 
typhoid fever and of intestmal obstruction that are 
recognized as such today and that are m accord with 
modem therapeutics He “had a coherent method 
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T he relationship beti\ ecn the neoplasms 
of the breast and the glands of mtemal 
secretion has been the subject of study 
at the Memorial Hospital for a number of 
jears The first paper pubhshcd in 1929 con- 
sisted in a collection of the older literature and 
an analysis of the climcal evidence of endo- 
cnne disease found in the histones and physi- 
cal exammations of 271 patients with breast 
neoplasms A second contnbution in 1933 
recorded further dimcal observ^ations m 10 1 
cases of so called chrome masDbs, m particular 
the effects of treatment by pelvic operations, 
ovarian therapy, and radiation of the ovaries 
In the present paper, based on. the work of the 
last 2 ]^ years, report wiU be made of a senes 
of histological studies and the results of 
quantitative tests for certain hormones of the 
ovary and antenor pituitary made upon pa- 
tients with vanous forms of generalized breast 
disease 

The diffuse breast conditions, commonly in- 
cluded m the term chrome mastitis, have been 
the speaal object of the present study, smee 
these give at once greater mdi cations of a 
constitutional or endocnnological basis than 
do the arcumsenbed tumors The types se- 
lected ha\e been three the so called pamful 
breast, certam forms of general hypertrophy. 


and the breast mth abnormal secretion from 
the nipple 

The problem of the etiology of these condi- 
tions has been approached m three steps 
A Their histology has been reMewed m the 
light of the histological changes now said to 
take place in the normal breast in relation to 
the menstrual cycle For this purpose a new 
senes of 41 sections of breast tissue obtained 
at known phases of the menstrual month has 
been collected and compared with histological 
sections from cases of diffuse breast disease 
B A senes of 261 cases di\nded among 183 
with pamful nodulantj^ of the breasts, 31 
with enlargement, and 47 with secretion has 
been clmically studied by gynecological his- 
tory and examination and in part bj’’ actual 
observation of the uterus and its appendages at 
the time of operation for comcident pelvic 
disease From data so obtamed the have 
been classified in 8 groups, gi\Tng different de- 
grees or tjrpes of endocrine disturbance 
C Tj^pical representatives of these groups 
have been selected for laboratoiy tests to 
show blood le\ els and rates of urmary excre- 
Hon of estrm and prolan The report on these 
biological studies and the chmeal data noted 

^ pubhshed in a succeeding num- 

ber of this journal 


iThis work, has been aided by 3 sranl from the Esbert C Fallcr Fund 
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Suda a atudy of the rcUtiooihlp between 
these bmit dltfoea and the perhaps analcK 
goiu dttorden ta the female pdvli, with an 
uivptigatJoD of the agents which may almul 
tancoualy afiect or correlate the two areas, 
should be an important step m the coostltu- 
ttonaJ study of mammary tuniors. It has met 
great (tiffjruUiea, however In the ciljrtlag lack 
of agreement upon the basic pathological 

K ocess in the diacase called chroaic maatitla, 
the Incompletely undentood significance of 
the associated gynccolo^cal conditsona, and 
In the technical Imperfectwns of the methods 
DOW available for the detection of mmor varla 
Pods In ovarian and anterior pituitary ac 
tivity 

PRTViouB iviDEKCE 101 Aif EWDOcaun: 

TACTOR m BRIAST KEOPLaiiXB 
In sptte of the impression created by the 
recent outbreak of wntmg oq the eodootno- 
logical aspects of breast disease the behef b 
an ovarian or at least pelvic factor b the 
ebology of mammary tumors U Dot of recent 
origia The theory has iodeed developed 
ibog three rather definite Ibea of research, 
much of which has been recorded in the 
literature for sohm yeara. 

A Clinical recaption of a reladonshlp 
between the pKhic organs and the breast has 
been buDt up by the careful observation of 
outstanding cases b which menstrual ahoor 
or anatoimcal leskms b the pdvis 
were found b aiKxdatian with various lonna 
of breast disease- Articles on this subject are 
found scattered throughout the last century 
ind bdude the writings of Cooper (1819) 
Vdpean (1854) Wltthauer (190s) and MlUcr 
(1915) The nature of the agent connecting 
the two reslocia was at first a matter of mere 
surmise, which has given way to a variety of 
theory with the discovery of the bonnones 
B HlfttdogiCTl study has further developed 
the conception, for It has been pcwsfble to dnw 
compansons b et we e n the morphology of the 
abnormal hyperplastic processes b the human 
breast and other conditions b whldi a bor 
mone b rrtore readily provable Exam- 
ples which may be mention^ are the physi- 
ologically hyperiJastic breast of pregnancy 
the mammary glands of snhnslt followbg 


treatment by certsin bonnones, and insiotcna 
processes elsewhere b the hinnin body such 
as the weD studied hTpeiplssla of the endo- 
metrium. An nnportant and original contri 
butlon of this tyrw was msde by Moazkcraia 
(83-1937) but ne has bear followed by a 
Qomba of others (Dietrich Kueckeni, In^ 
by Borchardt and Jaffi Oliver and llajor 
and Lewis and Grachldtter) Each recent 
wotLct has shaped iris vievs to fit conctp 
tioQS, currmt at the time of his writing of the 
hormone phyifology of the breast. 

C Laboratory experiment has led to fur 
iher important olwcrvationa. Hypertrophy of 
the breasts b oopborcctomlxed female »nlrTCTJ» 
or b males following the impiantatxm of the 
ovaries or the mjcctran of estrb was among 
the first described effects ol the ovsjisn hor 
mone (Stdnacfa Stonsch aqd Dohm 1 a 
quer and cn-wotkers and Laqoeur de Jon^ 
and Tansk) That this process may parauel 
a pathological condltkip m man has bm sag 
geated b the use of the tens gysecomtatla to 
desmibe the hypotrophy b the breast of the 
male monkey induct by the bjectxai of 
eatrin and anterior pituitary-like bonsoaes 
(Gesdilckter Lena, and Hartman) 

Breast coDditiona said to resemble Redos 
disease m their morphology have been am 
duced m mice by Coormagtigh and AmoWk 
by bJectioD of follicular bonnooe and by 
Vi\e*a by the use of eeveril bonnemes akcK 
or b combeoatiOD, but espedally by the 001 
pusluteum Similar effects have bem brought 
about b rats by diaturblng the cstnu eyrie 
by sterile coitus with vmiectomlscd males 

(Ingieby) Evans and Sfanpson (36) ha>e pro- 
duced sdmomas and ffbro-adecomas by the 
contbuous mjecticin of anterior hypophyKai 
ertiacta, rich b grow t h hormone, bto nti 
for long periods of time Locb (1915) 

Coil (1917) Doted that the bddmee of hered- 
itary mammary fnr»r in mice could be re- 
dact bv oophorectomy to a decree varying 
with the ago at which the operation was on 
dertaken Murray haa produced mammary 
ranryr fn mice by ovarian ImplantadoD 

after remoTsl of the testes, and Lacassagne hr 
the mjection of foUicnlar hormone. 

The aearch of the body ffuidi of tumor case* 
ax well as the sctual neoplsstic tissue f<^ 
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vanous hormones has resulted m another set 
of perhaps important, but often conflicting, 
observations The presence of an antcnor 
pituitary-hke honnone in the blood and unne 
of patients with vanous genital tumors is now 
generally accepted An increase of estnn m 
the unne of cases of granulosa cell tumors of 
the ovary (Schuschama, Bland and Gold- 
stem), as well as m the blood of many tj'pes 
of mahgnant growth (Dingemanse, Freud, de 
Jongh and Laqueur) has also been noted The 
presence of estnn in the tissue of mouse car- 
anoma and in certain gastro-intcstinal can- 
cers m man has been detected bj'^ Silberstem, 
Fellner, and Engel Of particular interest to 
this work IS the reporting dunng the last year 
by Geschickter, Lewis and Hartman of large 
quantities of estnn in the tissue of a fibro- 
adenoma The pnnaple question of whether 
these substances are m some way connected 
with the production of the tumor or are 
simply the by-products of its ceUular activity 
has received no final answer 

HORJIONAL HTFLOTNCES ON THE DEirELOP- 
AIENT AND FUNCTION OF BREAST 

The development of the breast has for a 
long tune been referred to an ovanan activity 
and recently more specifically to an ovanan 
hormone The earhest e\adence was afforded 
by the failure of the breasts to develop in 
women whose ovanes were removed before 
puberty and their atrophy after oophorectomy 
and m the menopause Early castration and 
ovanan implantation expenments in animals 
confirmed this relationship (Halban, 52, 
Knauer) In a later phase breast develop- 
ment was reported following the injection of 
vanous organ extracts which have now been 
shown to have contained the estrus produang 
or so called foUicular hormone With the 
development of the AUen-Doisy test for the 
recogmtion of the estrus hormone, a more 
definite relationship of breast development to 
this hormone has been possible and numerous 
workers have reported not only an enlarge- 
ment of the gland structure, but of the nipples 
and areolm as well, with mjection of folhcular 
hormone in a large senes of animals, such as 
rabbits (Vitemberger, Turner and Frank 126), 
gumea pigs (Laqueur et al, Steinach et al. 


Champy and Keller, Hatenus, 55, Loeb and 
Kountz) , rats (Laqueur et al, Allen et al) and 
monkeys (Allen, E ) In women whose 
ovanes had previously been removed, Werner 
and Colher have reported actimty in the 
breasts, charactenzed by a sensation of ful- 
ness and actual enlargement, tingling m the 
gland tree, and erection of the nipple after 
injections of theelm A similar report was 
made by Loeser who, honever, had used 
luteohormone m assoaation with the folh- 
culin The latter observations stand in 
interesting contrast to the success reported in 
the treatment of the painful breast by ovanan 
residue and theelm (Cutler, Lenche, 72, 
Whitehouse) 

That the estrus produang hormone or 
foUicuhn causes breast growth appears mcon- 
testable Disagreement exists as to the extent 
of growth which it can produce Laqueur and 
co-workers beheve that in the guinea pig and 
rat It IS possible to attain mth the estrus 
hormone alone growth equal to that of preg- 
nancy Turner and Frank (127), on the other 
hand, assert that, in male and female castrat- 
ed rabbits, the daily mjection of the estrus 
hormone will cause a growth of the duct 
system of these glands equal to that produced 
dunng contmued estrus but that greatly m- 
creased amounts of hormone will not carry 
the development beyond this stage For 
further proliferation and formation of lobules 
charactenstic of pregnancy or pseudopreg- 
nancy they beheve a different agent is neces- 
sary Vitemberger and Parkes (95) had also 
mdependently noted a limit to die develop- 
ment of the rabbit breast which could be pro- 
duced by estrm alone As the agent for this 
further development two additional hormones 
come into consideration, that of the corpus 
luteum and the anterior pituitary 

The relationship of physiological breast 
hypertrophy to the corpus luteum has long 
been accepted due to the stnkmg simultaneous 
development of corpora lutea and the mam- 
mary gland m the pseudopregnant rabbit 
pomn and Ancel, Asdell and Sahsbury) and 
by the development of the breast in assoaa- 
hon vnth persistent corpora lutea m several 
™als (Marshall and Halman, O’Donoghue 
Hammond and MarshaU) These were ana- 
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totokal ttochci, Ix w wi v a ud the mere pn^- 
ccce of csmon Intea does net laduate that 
iti apedhe bonocroe ii rcapon«!Fbte for all the 
chaws taHng place at the roomeot, 

Poll mammaiy devefopment In cabhlta vaa 
brought aboot by Paiho ($>4) by the la}ec 
tioa of alfciTitwi extracts of anterur pltnituy 
irhldi be assomed was doe to the resaltfog 
pToloosatfcitt of the lateal acUrity Turoo- 
aod Frank (137) also described an iocreaaed 
devekrunent over the atage prodaced by 
fotScolax hooDOoe alone whm oorpoi latcura 
eitnct was added. Comer h o we v er report 
ed 00 pioHferaboo beyond the puberty coocU' 
tkiQ in tp«^ rabbita foOowlof the fojectkn 
of corpos ruteom (progoetln) aod cuggeated 
that Parkes (^) nsulta were doe to a direct 
edect of the anterfot pitedtary on the bnaat 
Ndsoo aod Smdaer have receotiy shown that 
lactation may be fodoced fo the absence of 
any hteal Infloeoce in goinea pigs. Evans 
and SintpaOQ (3^) la tn^ectlag anti^r pitu 
iury into infinme aolmais ooied msmmary 
devriopmeot before c o rp o ra lotee appeared 
b the OTiriek The exact r 4 le of the corpus 
ietenm b mammary growth aod lactauoo 
remabs tfamfon an ondetermbed questloQ 

The rebuionthip of the aaterlor pirdtary 
hormooe to growtn, as oppoa ed to fuzurion <rf 
the mammary riand is dl&ult to detme ow 
mg to the problem of determining what part 
of the glaoduisx eolargement Is due to crimlar 
multlFucatkm aad what port to iwcObg of the 
ceSs with retained aecrrocio Corner rrien to 
dehnlte peoliferatkio of the mammary gland 
b spayrri virgb rabbits fdlowiag s weeks 
adndnmratlon of extracts of wbw sheeps 
hypophysis Evans and SlrnpsoQ (^) oh* 
tabed hyperplasia of the mammary pjsods la 
bfantfle aad adolt nts by b)ectk>n of ante- 
rior pituitary but lha was poeribly cHecdv® 
by way of the ovary Other observers work 
mg on the sticaulos to tactadoo refer b gen- 
eral tenQS to the devekipi Q cnt of the mam 
maiY ^and under the bdaence of the anterior 
pltmtary 

The nmctlon of lactatfon has been recog 
oked as soosetMog distinct from mere devet- 
opCDcnt Of growth and due to socne separate 
sdmnJtjs. &rtaln worken hare. Indeed, ob- 
served the appearance of mSk after continued 


bjeetkiQ of foIEcolir bonaone akau (Steinadi 
ctaitLaqueorctal) bat this appears tmuSy 
to be bat shght la amoont, perhaps cone 

qxMufiag to the colostrum b the human breM 
prior to parturitkitL Turner and Frank {1S7) 
sug^Eftt that such secretam may aim from 
the term foal dacta and not be &n Imficatfoo 
of foil alveolar derdouneot. 

According to HalWis (53) ctiebnted 
theosy arrived at from a clever analysis of 
well known rfinifsJIy observed fsets, tiie 
breait de%Tlopaient b the pregnant wmsn is 
doe to a luhttince from the placenta and 
lactatioD is reaHy the begbnfog of hmilatlas 
and due to a cesurioo of the prrvkns stimala- 
tkm. Some laboratory cormrmatkm of this 
vlnr has been given by de Joa|d> and Laaoeax 
who were able to prodace a^ pn)k«f artiheial 
lactation in adult male and female gahtea 
[rfgf by ffvl&g fint large doses of menfoemoe 
(escnn) and then s^deiJy tedudng the 
amoont Convcrsety it may be shosm that 
the adjnbistratkn of folBcular bonnone whes 
Uctatka Is once estahKshed may reduce mOk 
seor th oB la mice (Pukes aad Belleiby de 
Jongb) aad rabbits (Smith aad Siuth) 
TbtM experioffits CDrnaiposd v)th the ob- 
servwbie ahnlnatksi m mlac supply b lactat 
bg women at the onset of a meiutnial period 
or with a new pregnancy 

'Ihat the antenor ^tultary is an actfve 
agent in the atlmuJatioa of mflk prodoetka 
has been denoostrated by nu m erous workers. 
The hnt of these were Stiickar and Gneter 
who bjccted an aqueous extract of bovine 
anterior pituitarT bto rabbits under vaikKa 
coatBtioos and octained milk secretion. Shn- 
Bar results have been reported by Cmna' 
Nrison and PfiSner Kebon and Smriscr aad 
Turaer and Cordno There Is, however 
more or less gemral agrecroent that partial 
development of the mammary glaod other 
throo^ the animsl s own ovaries as ft aaa- 
tores, by bnpUntatkn of ovaries or by inlec 
tkm of Wbcolar honiKice is necessary bdore 
the anterior pituitary hormooe can be effec 
live. That the bypt^iyacai bonaone U neces- 
saiy to mtit seoetlon, once the lat 

ter Isestabliiberf is shown by erperiments 00 
hypophysectomised animals (Allan, H and 
woes, P., aad CotOp, Sdye and Thoo**) 
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Theprobabilit}'- exists finally that a specific 
hormone is present ui the antenor pituitary 
which causes milk secretion Corner found 
the breast stunulating hormone much less 
stable than the gonad stimulating hormone 
Gardner and Tumor suggest its closer rela- 
tionship with the growth promoting hormone 
because of its presence in alkaline extracts 
and propose the term galactm Riddle and 
his co-workers have named a specific lactation 
hormone (prolactin) for which a speaal test 
object IS used and which is alleged to be effec- 
tive chmcally m the increase of milk in partu- 
nent women (Kurzrok et al) The production 
of lactation m monkeys b}'' means of galactin 
and prolactin and the absence of histological 
changes elsewhere m the reproductive tract 
after the injection of these hormones has 
recently been reported (Allen, Gardner, and 
Diddle) 

Summary of the hormone effects on the breast 
The folhcular hormone is the primary agent 
produang growth of the mammary gland Its 
effectiveness may be limited to a development 
of the duct system only In large amounts it 
may alone cause the production of a httle 
milk in some animal speaes Its sudden with- 
drawal apparently results also m some milk 
secretion either as a direct effect or through a 
release of pituitary activity A sudden in- 
crease m folheuhn dunng active lactation may 
reduce the milk supply either by substituting 
growth for function in the breast or by de- 
pressing the pituitary The corpus luteum 
has an undetermined influence on the human 
breast, although m certam speaes it appar- 
ently cames forward the degree of develop- 
ment attained by the stimulus of the folhde 
hormone for the formation of lobules and 
acmi The antenor pitmtary, possibly by 
means of a speafic lactogenic hormone, 
appears undoubtedly to further the formation 
of the active glandular parts of the breast and 
to produce and maintain the function of 
lactation 

nervous ineeuences aefecting the breast 

The rapid advance made m the knowledge 
of the functions of the endoenne glands has 
left m the background the nervous factors 
which affect the breast This is, however, of 


considerable importance in the present study 
on account of the nervous aspects of the pam- 
ful tjTie of chronic mastitis referred to fre- 
quently in the hterature and discussed by me 
at some length in a previous paper 

Certam evidence, it is true, exists to indicate 
a relative independence of the breast from 
the nervmus system Complete severance from 
Its nerve supply by transplantation does not 
prevent the breast’s reaction to the sex hor- 
mones or the secretion of milk (Ribbert, 
Stneker, Grauer and Robinson) Lactation 
has been found to be unaffected by removal 
of almost the entire spinal cord m dogs (Goltz 
and Ewald) and affected only under certam 
circumstances by removal of parts of the 
sjnnpathetic (Cannon and Bnght, Bacq, 
BasA) 

More recent experiments and observations 
suggest, however, at least a shght effect of the 
sympathetic nervous system on the trophic 
condition of the breast Cannon and Bnght 
m spite of earher negative experiments, 
noted that, when a long penod mten’^ened 
between sympathectomy and partuntion, the 
milk supply was markedly reduced The 
studies of Ernst (34) give more striking un- 
phcations He found that in dogs with a re- 
section of the sympathetic chain from the 
stellate downward to the fifth thoracic gan- 
ghon, combined with division of the inter- 
costal nerves which contam autonomic fibers 
the affected breast showed signs of retro- 
gression, including disappearance of gland 
lobules, coUapse of alveoh, the growth of 
connective tissue, and the appearance of 
histogemc wandermg cells Ernst (34) de- 
scribed also the atrophy of one breast of a girl 
who had been operated upon for a gan- 
ghoneuroma of the thoraac s}Hnpathetic of 
the correspondmg side Tbs patient noted 
the cychcal premenstrual sensation only in 
her normal breast, whereas several women 
havmg d iminish ed skin sensibihty following 
section of the cutaneous nerves madental to 
extensive operations for empyema noted no 
change m the premenstrual pam An intra- 
thoraac nerve mjury, presumably of the 
sympathetic, has also been suggested as the 
cause of theTunilateral breast atrophy ob- 
served m a large percentage of a senes of 
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cues of p Ttd cMn^n s n Uy nnOstend pohoottAry 
tabemilosb (EoksIl-EirrmtewiLt^) 

The obvKms effect of Bockllng on the con 
dnoatkm of aB oomul UoUtioQ c&n lorcrir 
be e rp Uln e d except by » medumiam in wbJcli 
a WTTOtis fketOT plays an hepcpTtant part- It 
bu not been known however whether the 
cOscootimiuKT of Dortinj cutsed fnvxdatloa 
by the pr tas nre of the seoetkn in the docta 
or the absence of nfpfJe etmolatfon. This 
qtjotlon Selyt, Colflp and Thermaon anpear 
to hrre ded^ for they foond that wi^ the 
elppk Ued bat sarkflng cemtundaf. In spite 
of the complete stasb ^ a e ci g t kia npkt In 
▼olntion did oert occar Fnrthennore, the 
nerrous stinndus of taddlnf at the nipptca 
of certain glanda malntaliied active acaetion 
la itflgfa boring not bdnf sockicd. 

These wqr ker a togg ei t that the act of sockllag 
reflezly sdimibta the bynopfayils to secrete 
pcolactla, wUch presonubly stimulates the 
breast to aecrete Tnitk 
The effect of stiiauiatkn of the tdpple even 
on the ttothpoerpersi breast la ahon to the 
grotesque lasteoars dted in the Uterantre oif 
Uctad^ la drildrea (Bauddoaw) otd 
wooea (hfurat and Pstkiier Bartels) and In 
maW- Sattmel has reported 5 cases (A eecre- 
tioo Including r irith lumps and t with pro* 
Doonced breast pain fbOowini sexual prac 
tkes lavohing ^Tple irritatkin. OtM most 
accept, therefore, the poaribtUtv of paieo- 
chym atops mammary changes as a le^t of 
focal stunolatkrn trar^ng br oervoos path 
ways hlore reowte oervous st imxi h haviog a 
pjydik: or central aerroto system origin 
appear also to affect the breast The occur 
rea c e of the painful breast In ezdiable women 
and the soddm appearance of breast s ymp - 
toens duriog period of cmotsODal tenoOQ bu 
been frequently ttferred to (Lit Tiyicw tat) 
An byaterical bash for secretloe ftom 1n« 
tipple has also been dafaned (Gktrinu) A 
Qcrve lesion ts dearly att|tested In the re- 
ported mammary a«s of tabes in whldt 
there U breast secretkm end acanetimes pain 
(Tbomaj and Koddikl Pmus and Jacoby 
Bfberstdn Haiban 53 ^ding Schimdtpott) 
and in tbc of nipple secretkia with 

•yringomyeDa (Rcrasy and Mosinjer Thom- 
as) Lesloos of the tnldbraio hare also been 


dted u tbe cause of ooo'pueipend seoetktu 
after encqjhaiius (Rkse> and per tup a fa 
aasodatlon with pltultaxy tumors (Krtstia) 
From the obscvatkms made by previous 
writers aa weO as from the dioicai material to 
be submitted In thfa report, the posdbQltyof 
an effect upon the brout of certain dbetse 
proccseea hi the pdvfa by way of a nerrooi 
pathway beccenes Important. Svinpathetk 
gaojfia In the cervtr have been frequently 
oesoibed both in man and tbe knrer anlmak 
(Frank enharoser Jastreboff Blotevogd, 14 
Rein PSasemtld) A dose reUttoosUp be- 
tween these cdls and the bortoooes tbe 
ovttiT exists, {or It hu been shown that the 
cervical gangHon cells suffer degeoeradve 
c hang es when the animal Is castrated or its 
OTBJ^ radiated and that there is regeseT 
atkm when such castrated animals are treated 


^ ovarian extracta (Blotevogd 13 s 6 l^ 
Kennedy) 

The effect of sdmulatioct of the pdric 
sympathetic bu been stncBcd to tome extent 
Sttoularioa of the cervix in rodents produces 
laigtbexia| of the estros cyde with profooad 
effects on the ovary and mammary ^aods In 
rata this response to mechanical and dec 
trical sdmulatloD can be ahodahed by knrer 
abckmunal cyrapalhectomy (Haicrius, 5^, 
Vogtf The suggeatioa hu bcte made 
foT« that the corufitkm of paeudo p reg na mr 
with Its taddental mammary hypertrophy n 
Lnlciatcd by tbe honuone of tbe pituita^ oslr 
after it has Hself been actfrated by stimall 
traversing the irmpathetsc diaim fitan as 
irritated cervix Evideflce of apdricnetrous 
factor in the control of lactation Itself Is fooad 
in the experimeats of Sdye, CoQ^ and 
Thomson m which tbe lac^tlon regidariy 
occarriflj after cesarean section In late wef- 
naucy wu prevented by detention of the 
uterxis with paraffin following removal of the 
fetuses. 


cnxcBoc itAXTrra asp “antowic 
vAfiAMETarra 

HbtoVjgkal changes m the ceils of the 
pdvic sympithetfe have been described In a 
cooditwn which the French w rUer a tem 
“pelvic congestioB ” tbe Germans “chronic 
paratoetntla Brief reference to these asodb 
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tions among the peUnc lesions associated with 
the painful breast was made m a pre^nous 
paper (Taylor, 123) Subsequent search of 
the hterature on chrome parametntis revealed 
that W A Freund in his classical paper on 
this subject had written at length on the 
accompanying nen^ous symptoms and had 
emphasized the frequency of nodules and 
pains in the breast These qmte independent 
observations of the assoaation of a painful 
process in the breast and pelvis, made as the 
result of studies havmg quite different start- 
ing points, appear important Furthermore, 
many of the chmeal and pathological charac- 
tenstics of parametntis or pehic congestion 
suggest a simdanty to certain forms of chronic 
mastitis 

Chronic parametntis is accordmg to many 
wnters divisible into two phases, a prehmi- 
nary congestive phase in which mtermittent 
engorgement of the pelvic vessels is present 
and a later atrophic stage characterized by 
fibrosis of the fasaae and aponeuroses of the 
pelvis and replacement of the muscular fibers 
of the uterosacral ligaments and the bases of 
the broad ligaments In the early stages the 
uterus may be enlarged, the cervix hyperemic 
and secreting excessively, the ovanes con- 
gested and possibly edematous Later with 
the fibrosis taking the place of congestion, the 
fundus and cervix are smaller and firmer, the 
ovanes furrowed, shrunken, and sclerotic, 
and the uterosacral hgaments shortened The 
most charactenstic physical signs are the 
tenderness m the supports of the uterus and 
the ngidity of the uterosacral hgaments 
Microscopic examination of the paracervical 
ganglia of Frankenhaeuser may show a 
neuntis, displacement of the nerve cells and 
fibers with connective tissue, and a shnnkage 
and loss of polygonal shape of the ganghon 
cells (Freund, W A , Freund, H W , Cotte 
and Dechaum6) 

The symptoms in the congestive stage 01 
the disease consist m diffuse lower abdommal 
pain, backache and leucorrhea these com- 
plaints all being increased before the ^^n- 
strual penods At first menstruation may be 
normal or increased, but later there is a 
steadily decreasmg flow till the penods last 
but 2 days or less (Freund, W A ) Nervous 


mamfestabons, particularly m the form of 
anxiety and sexual disturbances are extremely 
common 

Chronic parametntis and pehne congestion 
have been referred to a multitude of causes 
and probably several factors are contnbutory^ 
The following have been mentioned par- 
ticularly utenne malpositions (Cotte) , sclero- 
cysticovanes (Siredey) , endocematis (Graefe) 
adnexal inflammatory disease, constipation 
(Schultze, Freund, W A , Mueller, Opitz 
Fraenkel), fatigue and certain occupations 
(Cotte, Siredey), certain sexual difficulties 
including excessive coitus, certain contra- 
ceptive measures, and masturbation (Kehrer, 
Fraenkel, Freund, W A , Cotte) , certain 
psychosexual disturbances and anxiety states 
(Kehrer, Fraenkel, Meyer-Ruegg) 

POSSIBLE CAUSES OF CHRONIC MASTITIS 

I. From a theoretical standpomt a gen- 
eralized hypertrophy of the breast or a pro- 
liferation of certam of its constituents, partic- 
ularly the ducts and acmi, might result from 
the excessive or prolonged stimulation of the 
folhcle hormone, by a direct or indirect effect 
of the anterior pitmtary or possibly by the 
corpus luteum Similarly, abnormal secretion 
might result from stimulation by the antenor 
pituitary or from a sudden withdrawal of the 
folhcular hormone The histology resulting 
from such stimulation should at first be a 
fairly regular epithehal proliferation which 
might give nse subsequently to vanous 
atypical effects after repeated mtenmttent 
stimulation and incomplete regression 

2 A mechamsm sumlar to that produang 
chrome parametntis is also a possible factor 
m the causation of chrome mastitis For such 
a theory one must assume a nervous effect 
upon the breast ongmatmg directly in some 
psychic disturbance or indirectly from an 
imtated pelvic sympathetic system and re- 
sulting pnmanly in vascular dilatation and 
hyperemia Unfavorable mechamcal condi- 
tions found m the shape and support of the 
breast would undoubtedly be contnbutory A 
condition of chronic engorgement may lead 
to secretory disturbances in the breast 
epithehum, fibrosis, and later perhaps irreg- 
ular epithehal prohferation The analog 
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wHdi am be druwn be t w e en tbe histology ol 
Busy CMS of chrtmk mastitis «ad that 
docifbed for chro o k pammetritis u -wtH as 
the frequennr vJtli icbicfa tbe p^Tle and 
brtut coTuMtioiu arc imtnd together make it 
Decmary to wtt tntli such an bypotbesb. 

TKt HKTOUXn: 07 TTO SaEAST UT lEUiUOH 
to THt MIXSraOAl. CTtXK 
The ovailan theory of on^ of ehrotde 
mastitis rests in part cm the aUeged enstence 
of a monthly cjr^ of epitbeCal pnjtUcraboo 
and reeresskm m the breast. On ti^ soUea 
dimjeot opinknu are held by the \Tm^ 
Gcm^ writers although only one study that 

riaimlng the most extreme degree of epthriial 
hypcTpksia, b frequently dtrf in Arnica. 

Rooenburg In 193s atodyiaa breast 
obtained at autopsy and corrnUed with the 
meostnuJ cjtie by examloaikm of the orary 
and enriom^coQ conduded that tfwre b a 
s{noutiox of the duct ^tb^om to form 
aisnl bekre oteb roenstrual perxid and an 
almoat compkte dbappearince of aU epitbdUl 
structures exce p t the docU la the tatezxacn* 
straum. These fiadlap bawe been accepted 
with nuraenns reserntims by a cnnsidenl:^ 
groop of wnteri most of whoen, boewer 
exsxniaed only a few cases (Tolano Emst^u 
Bcbenlng Beibetkh and Jafli Loeschke 
Gimf aadhuchrinfer) Ceoteno) In America 
thedoctnne of a cycle of epttheCal growth in 
the breast has bees taken op with enthusiasm 
Injleby writes that the premenstreal peoUf 
eratkm b much more r^id than cardnoma^ 
terns growth Lewb and Ceschlckter offer a 
farther cUboratfoe in xtatlnc that the expaii' 
ties of the doct system begins at the mid 
period of the cyde whfl* the increase hi 
adnar elnseats b to be noted fiton the 
tweolT-aixlh to the taenty-eigluh day 
Dieckmaan rmnewed Roscnbuij a work 
and noted that hb cases rq ueaen ttag the 
IntennenstTOol dbappcanoce of the glands 
wee for the nsost part takm from yemng 
wotnes those tboving pcmcnstrufil pi^er 
atkm from older onea. In which an and not 
the cyde mi^t ha\*e increased the amoont 
of gisndular tbsoe Dieckmana hhnaelf ^ 
not find definite evidence of epilhehal pro- 
Hferatk* and irgrcssloo but regarded the 


premesitrital dtangt u a kind of intnkibulc 
edema with a looRoiiig of the fibers ctf the 
mantle tbnc about the »ffnl schkh ns 
followed after menstruxtlan by a sdem^ of 
this intralobular connective tmoe. 'With tib 
view Knecketa Dietrui and Frangrahrioi 
and hloaxkcnrtcz (Ss) an in sobatantisl acee- 
ment and even Ernst (53) and Stcieiiaij 
noted certain changes in the conneebre tbm 
and In the de&dtlon of the lobules as wefi sa 
their desaihed epfthcBal modificatiemt. Be- 
sides these changes there have been reported 
a mcnslraal and pcetmcnstmal fymjfJiDtd tod 
plasma ceD lofiltratko of the mantle tis« 
lErost jj) and hypaenda with sccaetk* in 
the dnets daring menstruatioD. 

On account of these oanfficting viewa, it 
beOLme necessary to study IndepeMlattly a 
new series of breast sectkins in traatkoi to the 
menatroal cyde. Acconfin^y 41 casei hare 
been colkcted to wUch grossly nonnsl riiaae 
was rg u ov ed from the breast at the rime of 
Use cxtnsxn of a brtail tonwr Tbe podtioo 
hi the cyde was detomined fmtn the bstory 
of the first day of the pre vtou s menstraarioa 
and is meet cases of the neceediag period as 
wdL Tbe material b cencededly bierior to 
certain ptniems studies ta that the tbaae was 
fca tbe nd^iboThood of a defiofte (fiacase 
pr oc es s. iiocB variabk pMrts of the hmit and 
was stamed only by a routine hematoxyCo- 
cosin rnethoti It affords at least a bads for 
an btdhmt rraloaboQ of the eristisf mass 
of amtiaictory cbu. 

In Order to art ermine H posrihfe the hbto- 
lo^cal baib of abnormal prernesstmsl breast 
changei. the cases have been tfivlded lato 
tboee with and those witbent ptoiyruirad 
pam or cwelllag For each case a tahoUlkici 
ms made of tlu SN'erage nnmber of adni per 
lobule, the Dumber of lobules per low power 
fidd. the presence of fatracettubr or extra 
crihibr scoTtioo the defiidtloD of the Wmk 
llie chaiBCtCT of the Intialobuiar ccmnectfre 
tlssoe and the degree of lympbold iafiltrarico- 
The material wed b shown m Tabic L 

The chief feature of thb aeries was the 
Iramediately evident rariabDity of tbe lobcdir 
devciopcaent in different breasts irrespective 
of the tiiBe of the cjtlc This b b dhtet 
Bcnorl with Dieckminn who teengoirtd a 
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Fir I Dsg66 Well developed lobule with penacmar “edema” ^ da>'S before the 
menstrual period PaUent 40 years old, with 3 children, menstruating ev ery 28 days 
for s days with slight 3 day premenstrual breast pain 


mature and an immature type of lobule some- tions of the acmi of numerous gland fields did 
what dependent on the paUent’s age This not show any consistent differences in women 
vanabihty makes difficult attempts to prove operated upon at different tunes in the cycle 
the occurrence of premenstrual proliferation In particular it was mterestmg to note the 
of the ducts by comparmg smgle sections from persistence of acmi and well developed lobules 
different individuals, but makes it readily m the prolonged mtermenstruum of women 
possible to arrange sections to illustrate any with cycles of 6 or 7 weeks (Fig 5). m the 
speaal morphological process that one may early menopause (Fig 6) and even several 
expect to find Taking Figures i and 2, one months after large doses of high voltage X-ray 
has the evidence to demonstrate the Rosen- had been given to the ovanes (Fig 7) Fmally 
burg theory, but the reverse can be as readily m i case secUons obtained by dehberate 
shown, usmg Figures 3 and 4 biopsy from identical parts of the two breasts 

A Eptthehal changes The total disap- on the fourteenth day of the cycle and again 
pearance of aani claimed by Rosenburg to on the day of onset of menstruation showed 
take place in the interval must be a rare occur- 
rence for m onlj’’ 2 of the cases of the present 
senes were acim largely absent F urthermore 
the average number of aani per lobule as 
determined by actual count of the cross sec- 

TABUE I DISTRIBUTION AND SCOURCE OF 

NORMAL BREAST SECTIONS 


Fig a E3640 Fibrosis of the lobule and apparent 
shrinkage of the acuu on the fourteenth day of the ci-cle 
PaUent 20 years old single, menstruatmg every- 28 days 
for 5 days without premenstrual breast symptoms 
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di0m«IaUd lBtr*kib«m co oa wtiv haul ^ difi brion 
isvmcnatia* PUmt j ]rws old, cz^tfe ortMtrMtBi 
nrry tB ckj! for ^ ch^ «ilbout prrr mitj iaJ broat 

ffTnptnrvt 

DO definite difference* In ibe depee of aaotr 
de\dopn>efit (rij*. tj luid 14) 

€>*01011 intm^uilr donges In (be epithe- 
lium *re probcble for oecr the dme of men 
itruatk)n the lodivldu*! cdl outlioet nuy be 
more dlidiKt *nd the *dQl often appetr 
Urver aad locnevhat dilated wbereu m the 


Intemeostruum the> tie Iaaall^ coIUpaed and 
Incoospictioua. Tbere Ii, boacrtr Httle 
mltoab to pnn*e the actoal formation of ne* 
enithdium IKW rhea menatntatfon I* over h 
there any raiMlve dcaquamatJon of cpithella] 
cefla Into the ducta. The desree and rem 
tailt> of an epithelial cyde of prollfcratloD 
and regretaKjn b the breait appear*, there 
fore to ha\ e been angfemted and lu tctj 
dlitcnce to require better proof than ha» y ct 
been aubrolttcd 

B C^nuKim tusne ckanfn The pre 
menstrual changes b the iDtraiobolar cod' 
necifve tisaoe received general coofiimitioo 
b this serK*. Sections taken ibortly before 
menstmatioo usually sbomed the cronectl^e 
tissue of dellaUc texture with Its fiben widely 
separated glvbg the lobule a sharp outfine 
a^nst the dense general npportbg tiaue 
of the breast (Fig 1) In the bteimeD- 
•tnium the mani le tinue was ciurtc and dense 
and the outline of the iobolc rdativdy bdis- 
tlflct (Fig 1) NevertheJoB exer p ttoos oc 
curved both in the form of penlitent lobolar 
definition b the iDterval ai>d nearly complete 
absence of conneclKt dsaue ififfemtatlaD 







4 F* 7 «> Nnmaw trf »Kli ■«««• tqt s D* 3 U NT*trt« of icinJ mfc* ktmil • 

li» lintrtali d«jr of tie OTtfe rsQcat it y*»r» pfo bi niit CTcle, I dij» iTter lA* pmtoM 

•U. msmfd *uWicrt p«Tf»*»c«, Bie«rtr*«t»a» •'"T ** osil Ji dij i befon iSi ■wwims ptnal riOat yt*J» 

fknl*rsd>> »Tih praonwtrBit »*d fwdhaf oliL nrrM. iWt prtsnssoM, aaeti^rsUna r'OT J 

•ItVbnsttx toAvtcSitw T ‘^yi •ftboDt brmri7ti4eoaH 
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Fjg 6 D3714 Persistence of actni in the early menopause, 6 months alter the 

last menstrual penod Patient age 47 mamcd, childless, operated upon for localized 
chronic mastitis 


shortly before menstruation The presence 
or absence of a round cell infiltration was in 
this senes chiefly dependent upon the disease 
process for which the operation was under- 
taken 

HISTOLOGICAL BASIS OF THE PATNEUL BREAST 

Depending on the chnical appearance of 
the painful breast many of the older writers 
assumed that the changes bad a vascular basis 
and were the result of venous congestion 
With the advent of belief in a premenstrual 
proliferation, the pam has been ascnbed to 
an epithehal increase in the breast Rosen- 
burg wrote “The sprouting by the rapiditj' 
of the growth causes the climcally noted 
tenseness in the breasts ” Cheatle and 
Cutler, with the assumption that the pamful 
breast is based on the pathological process 
which they term mazoplasia, ascnbe the pain 
to a distention of the ducts with desquamated 
epithelial cells 

Pain may occur in breasts which are essen- 
tially normal to palpation although in the 
more severe cases the breast is diffusely 
nodular In certain cases, furthermore, the 
pam may be localized m a smgle nodule This 
offers three types the histology of iv hich must 
be considered 

A The painful breast normal to chnical 
examination The breasts of a considerable 



r ig 7 (-4401 pefimte lobules with persistence of aam 
15 months after hysterectom> and 12 months 
of X-ra> to the reamed 
tient, a smgle woman of 43, with nain noUiIw 

largement following operaUon for mjom’auum ^ 
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uo 



nn?' t d(7« for 4 *U^ 7 ol pntKiaCnMl brtmct 

p»n •*! hwnMa 


percentage of all rromen are before the men' 
ttruol period! ibghtly trraUen altghtir «eQ«I- 
live »ith potribly a CtUe e^'Wence of hjT*^ 
rreJa io Uk form of ilarkmms tbe treoU 
lod dOatatktt of tlte Mperfio*! vtuta. 

For the ftud> of thu oondiUon «e have 
bad to accept li«ue reawed at the time of an 
operarioQ for fiJxo-ac^noma from breast! 
gremfy noreuU ecorpt for (be drcBstecrfbed 
tumor and ht^-e for compansoo 9 ^Tcdtoens 
from Tomm wltboot ao^ pren>enslrual breast 
symptom! and 10 with premnutraal pain 
■aeuTne or both Tbe cases with sraptoms 
showed a tlightl> more developed Vib^e as 
indicated by a count of the adiu aod In aome 
ntn • ^-cry pronounced “edema” of the 
mantle (Isne fflfi 8) 

Tbrs matemh admitted!) too smali lor 
final coodDalons fuggeatj tbit the common 
prerneostrual breast tymptoms occor in 
women with breasts at lewt falrt) well devel 
oped abo react !Dmtahat more than the 
B\-crage to stunuU pfodndng vascular dOata 
tloQ and probably floid changes In the In 
tcxtlual tluae of tbe lobules 

B Tke pdti^Hf br<asi vHtM difust ams tj 
indttTiiitm Tbe patient mho muatt) "-PPhes 
for trefltmcDl for the painful breast cxhlblu 
dtb^ a dlBiue oodolirlt) or parUailarly a 
Dodularit) of the upper ooter quadrant This 
(fillef! from a true tumor for Its margins can 
not be felt with the breast pmsed flat against 



Fw 9 BSJM S«ml bwt dwo* vUk pnanctm] 
WmW rt^i a. wa tai U • dj rwm beij Inp 4 Oiat 
Mo*« a mcoatml penod !>• pabcor u nKBaronl 
*wias d n ac t iiaiui»t>wy sS d«7i ta S dm -vh! 
sa a ^7 141 iw ijWissl ua ta niwd i««— l^l^44 d 
iW bnwU 

(be cbcsl but when the breast Is raised and 
etamioed between the fin g ers a rcwgWy cir 
cumscribed am often lovtiMtif the ahole 
Qpper outer ouadtant can be cctwy outfiord 
'T^e nodulanw Is aore marled before tbe 
menstrual perfods and may be absMi unde 
teciJble m the intervaL TTie paUent com 
plalfit of pain begmnJ&g from a few days to s 
weej:a be/ore the roenatraal period and often 
extending to the udlla. tbouldcr arm and 
o\'er IbeTaltral thoracic wall 

ratbolopcal secdons of such lisaoe reveal 
a •wDcwhat varied morphology so that one 
may condude that many abnormal processes 
in tbe breast give pain under the Inflaeoce of 
the hyperemia of the premenstrual phase. It 
IS baroy possible towever that the different 
morphc4i?gical appearances represent sneces- 
srve stages or locu vanatioas of a smgie basic 
process. 

lo one groep of cues the Mrtolog) shows 
Qttle to diaUngulah the section from tbe 
nornai Here oae must coedude that the 
palpoUe abnofmality represcnia a localiied 
ny^rtrophy of all the tissues of tbe breast 
tnalntajolng thnr oormal rdatlonjhlps to each 
otlteror else that a vascular change such as a 
general Utghl cdeitia hav broogfat Into sharp 
relief ona part of the breast (Hg q! A patho- 
logical report of chronic maslitis in such 
tioue ts usually made on the bads of tbe 
dJiucal cllagDosli. 
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Fig 10 D3841 Kbrosis and distortion o£ lobule, twelfth 
day of cycle Pabent age 45, mamed with a children men- 
struating e\ery aS days for 4 days, with premenstrual 
breast pain 


In a second group of cases, there is a striking 
increase in the density of the connective 
tissue This may be apparent even m the 
gross in the texture of the breast tissue which 
IS white, ghstening, and fibrous with a disap- 
pearance of most of the adipose tissue between 
the lobules Under the microscope there is 
often a distortion of the normally well arcum- 
senbed lobules due to a fibrosis of the mantle 
bssue either by its local transformation or by 
an mgrowth of the coarse supjxirting tissue 
of the breast (Fig lo) In this group, there 
IS little evidence of epithehal proliferation, 
and in many cases there may be an actual 
diminution m the size of the lobules and the 
number of aani 

In a less frequent form there are signs of 
proliferation of the acim, so that the lobules 
are found close together, often coalesang, and 
the aam spread diffusely tlirough the suppiort- 
ing tissue of the breast (Fig ii) Not infre- 
quently this and the preceding type are com- 
bined and there is evidence of both glandular 
and connective tissue growth Finally the 
tissue removed from certain cases wnth pain 
maj exceptionally exhibit the miscellaneous 
structures found in the more fully de\ eloped 
cases of Schimmclbusch disease such as ej'^sts, 
adenomas of the sweat gland Dqie, 
ductal papillomas, and extensive round cell 
infiltration 



Fig II EspsS Loss of lobular arrangement ■mth diffu- 
sion of acmi, mth postmenstrual day Patient a vroman of 
38, mamed with 6 children, menstruating exeiy 28 dajs 
for 2 days with premenstrual swelhng of the breasts 

C The Insfology of the circumscribed, painful 
nodule The premenstrual breast pain may be 
localized in certain sharply arcumsenbed 
areas of the breast and over a penod of months 
a lump may regularly appear durmg the w eek 
before menstruation and to a large extent dis- 
appear therea f ter Such ‘ ‘disappeanng lumps’ ’ 
may be found histologically to differ little 
from the normal breast tissue (Fig 9), or 
they may show an increase in connective or 
epithelial elements with a loss of the lobular 
outlme On the other hand, tj’pical fibro- 
adenomas maj' also undergo the same pre- 
menstrual enlargement and increase of ten- 
derness 

raSTOLOGX OF THE HYPERTROPHIED BREAST 

The hj^pertrophies of this senes were for 
the most part minor degrees of permanent 
increase in size reported by the patient her- 
self and not reaching obxnousl} abnormal pro- 
portions Frequently the enlargement was 
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Flf It I*i i m.M tna] Lo*jt r Wj — to tlw *Ub «f Ua 
In a cua at (oixhi) fanartnpVj t day* bdan »»- 
•OmlJcB. fatm dirntra aona Cf ij vxth a bbtsay 
at amt mtaniiiifi, lacMtrvaljac avvrj t to 6 *ctk% tat 
j U f dayf Mk aeait tew, vuh arret djuaiucbea aad 
praooancfd brCHt paia toa mtcIIbc 

unlUtertl snj usually more maikH in tbe 
outer quadrants somi^tDes giving the breast 
a distorted shape with the nipple dlspUoed 
torard the "iMliw Pafpscioo shoved as a 



rule distind; nodularity or dmunscribed 
areas of induratioo In the tali^. Pun sail 
tendemcu acre always present wnneticte^ 
so severe ss to require seditim lo prrmil 
sleep 

Premeostrusl Incre ase in the sin ind 
vdght of the breasts again suggested ct»- 
grsdon and hyperemia. The Importance oi 
the \-ascular factor sras, however broupht 
out moat ftriUngly by one case in which amt 
of minute bononhages appeared In the sUn 
of the breasts before caci mcostrutl period 
(Fig 13) 

This type of hypertrophy ippeari there 
fore to be doseir r^ted to pamful Dodohr 
breast and ts dlnlcalJ) quite diffemt from 
the painless hypertrophies seen in chDdrra 
(Frank, Betting Pidil Ftsold Segmund 
Novak) in the presence of ovsnan tumors 

The histoki^cal characteristic of these 
patnlul hypertrophies couVd he ftiidled ia 
only a few cases. Is certain examples at least 
then ts a marled inemse In fibrous tisane 
giving a dense ^tening white anpetrioce 
to the gross yeomec a fact noted ala? ia a 
case desofbea by Loiche (71) Under the 
toknacDpe there may be large areas of cos 
oectl^t ilaaae ncarfy free of glands and tbe 
few lobules are pnall with the adni separated 
by coarse fibrous tisaue (Figs. 13 14) Much 
Im comrocmly signs of c^theLsl proGlira 
tien and cysts may be pnwenL The generil 
pJeture correspoods do^> with tbe descr^ 
tlon pvm foe tbe histology of the palnfd 
breast 
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HISTOLOGICAI, BASIS OF THE NON- 
PUERPERAI SECRETING BREAST 

Clinically there are several tj^ies of breast 
from whici secretion can be expressed but 
they apparently fall into two pnnaple groups 

/ Non-piierpcral lactation In this type 
the breasts are soft, usually non-pamful, but 
with hyperemic areolae and erect nipples The 
secretion is usually thin and has the cloudy 
appearance of colostrum but m marked cases 
It spurts from the ducts m the form of white 
opaque droplets of true milk The secretion 
of this type is nearly always bilateral There 
IS no mdication for operation and, although a 
number of such cases have been observed 
chmcally at the Memonal Hospital, no his- 
tological matenal has been obtained 

2 Type associated imih disease of the duds 
In the second type the secretion is less in 
amount and of vaned character It may be 
serous, watery, oily, purulent, or somewhat 
inspissated so that it can be squeezed from 
the breast m worm-like cods The patient 
usually complains of pam which is less severe 
and more contmuous than in the typical pain- 
ful nodular breast The consistence of the 
breast with secretion may be fairly soft, or 
difiusely nodular, sometimes with the dense 
outer quadrant induration of the simple pain- 
ful breast Occasionally ddated ducts are 
palpable beneath and around the areola 
Regular cychcal vanations m the amount of 
secretion were not noted in this senes 



Fig 15 05169 Dilatation of ducts with retained se- 

cretion in a case with secretion from the mpple, section on 
the twelfth day of the c^e Patient 39 years old, men- 
struating e\ ery 35 days for 4 days with premenstrual pain 
and sweflmg of the breasts 


On gross section of such breasts, the ducts 
are found ddated and oozmg with secretion, 
usually of the thick, semi-sohd type Histo- 
logical examination shows the ducts widened 
to cystic proportions and filled with granular 
amorphous matenal The limng cells are 
usually flattened and overhe a zone of con- 
nective tissue infiltrated with l3nnphocytes 
(Fig 14) Increase and diflfusion of the acini 
with frequent dilatation of the smaller ducts 
IS common toward the penphery of the 
breasts Fmally with secretion from the 
nipple one may encounter marked prohfera- 
tive activity of the duct epithehum, occasion- 
ally filling the lumma with sobd masses of 
cells or developmg papillomata (Fig 15) 


TERMINOLOGY 


The name of “chronic mastitis” on account 
of its famdianty has been retamed m this 
paper as a general designation for the diffuse 
breast diseases assoaated with pam or dis- 
charge The term is not a good one, but 
appears as useful as such recently proposed 
names as “mazoplasia” or “cyclomastop- 



Fig 16 D2803 Pofi-poid adenomas of the sweat gland 
type from a case with a serous discharge from the left 
mpplt Patient a mamed woman of 24 wath one child 
mi^tmating every 22 days for 6 da>-s with severe cramos 
and intermittent pain and swelling of the breast* ^ 
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atiy The hiitoy trf uterine DomCDclatorc 
hs* abown i rimltar evolobon from tenna 
with fufTae^ indjcatuig Inflammatfoa ncfa 
u ctuTnuc CTKVwBetritU” and adenom> 
oflUa, through the noncommittal metro- 
patMa, to the more anatomical terma. 
“bypcrplaaia and adenomyoaii." A gen 
eral word which accurately deicrfbes the baalc 
change* In the common type* of diffuse breaat 
ducaac and which la In harmony with nomen 
dature u*cd clacwbcre In the repfodudavc 
tract la adenofibrons. The tenn la aimTIwr 
(0 the word, "fibro-adcnomatoaia, adopted 
by Semb alter hli eztenaire hlatologica] 
studle* 


dOatation ataala, and catarrhal 
tlon, frequently with accretion and hyper 
plaaia of the epithelium and fibrods and ram) 
cell infiltratfnn of tbe coimcctlve 

Non —Tlw wcwid part 0/ Lkk ttadr tc be pnWed n 
(b* foOnriof Mm ctf tbu jeanml *ill nrj^m tW rwollt 
ol a rtimrai ud labonto^ laroujitioci d «6i vooca 
»hb Umc types d bnast rtrsrm Tbe dits to be pw 
arated aiS laciiide tbe re cu d ot noslrmsl types ad 
a a a tCMWs J ctatrt M MS (oaod la tba pehr wiia, uussa 
tbe fnaa m.< ta rmcs d tba •eanes sad tbe kaliihcr d 
tbe t ube e s Lu tan la cerUsa d tbne cats m vkeb pthi. 
openuaes ven perionn ed ud tbe mah cd 
teeU for ortai* •verfoa aad pitaitaiy fo tbe 

bloeid eod Krioe ed tatbo gntip d p^tieatt 
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lUmAlT OH mSTOLOaiCAL COKHtDEIRATItlMB 
Tie difference of Cfptnion cxpnattd by 
Tarioua obtervefi and the caiDy found ex 
ceptlon* to the Rioaenburg ctmeepdon indicate 
that tbe cyde of a general premeoatrual 
eplthdul prohferatktn and poatmerutrual 
regreqK m bat probably been ezaj^erat^ 

A prementtr^ hyperemia of ^ breajt is 
kj we v ef ob^*iou* from the grot* fhefigeM la 
the ibe tad the weight of the breitt and the 
deepening of the color of the areola hUcro- 
acopc e^dence of this vaacuUr change b 
found m the greater deffmtioa of the lobole 
and in the alteratioo of the character of the 
Intralobular connective tlane. 

The painful breast In It* cmplest form 
exhibits an increase in these premecstmaj 
vascular changes. To refer tbe aboormal pir 
menstrual fwellliig o< the breast to excessive 
epftbchsl prdlfcratkm or the pain to tbe dls- 
tentioo of tbe ducts with desquamated cdls 
Is contrary to many bbtologicai obaervatioos 
Tbe tissue In the milder forms of the painful 
breast may tbereforc appear almost oorma] 
under tbe mlcrosCDpe or may show excessive 
edema 0/ the Intralobolar connective 
tlasoc In tbe caaes with pain and marked 
nodularity there may be evidence alao of 
Irrcjulax fibfoua tiasue and epftbelUI pro- 
liferaUocL 

The histotjgy of tbe painful hypertrophie* 
of this series was In gcoerad t hnlltr to that of 
tbe painful nodular breast. 

Tbe hIstok»gy of the breast with dfacharge 
Crom the nipple b variable and indodes duct 
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P RE\TOUS experimental attempts to 
pre\ent healing of the stomach after 
injury by the administration of hydro- 
chlonc aad have met with indifferent success 
The hterature on this subject was recently 
renewed m our pubhcation on the relation- 
ship of the subcutaneous mjection of histamine 
to the heahng of mucosal defects (4) To our 
knowledge, however, the effect of the adminis- 
tration of pepsih has not been studied In 
these experiments, therefore, we have admin- 
istered excessive amounts of pepsm and hydro- 
chlonc aad to animals with mucosal defects 
m the stomach and have observed the rate 
and character of healing The results will 
be compared with the healing of similar de- 
fects m a group of animals receumg equal 
amounts of hydrochloric aad without pepsin 
and with controls receiving neither aad nor 
pepsm 

METHOD 

Adult cats were used, ranging in weight 
from 2 8 to 4 5 kilograms Under ether anes- 
thesia and through a gastrostomy wound a i 
square centimeter defect was cut in the mucosa 
of the postenor wall of the antrum, i to 3 
centimeters from the pylorus, and the under- 
lymg muscle was scarified Begmnmg on the 
day after operation i to 3 doses of hydro chlonc 
aad and pepsm, or of hydrochloric aad alone, 
were admmistered daily by stomach tube 
The doses given, 65 to 75 cubic centimeters, 
were put in the stomach at hourly intervals 
for it had been determmed that this amount 
would remain in there for about 60 mmutes 
Thus the maximum exposure of the defect to 
the adrmmstered aad or aad plus pepsm was 
attamed The animals were allowed to eat a 
ttuxed laboratory diet The food was removed 
early enough before the solutions were given 
to allow the stomach to empty and returned 
to the cage after suffiaent time had elapsed 

iQf the Department ' 


for them to leave the stomach With this 
scheme of feeding, food did not interfere with 
the action of the pepsin or of the aad When 
the cats were killed at the vanous intervals, 
their stomachs were distended with formahn 
and studied grossly and nucroscopically for 
disturbances of he^ng 

The concentration of hydrochlonc aad 
given to the majority of the cats ranged be- 
tween hydrogen-ion concentration i o and i 4 
This range of aadity is about eqmvalent to 
that for the gastric secretion obtained from 
the cat by stomach tube after histamine stim- 
ulation Chart I represents the average secre- 
tion in four cats resulting from the injection 
of two milligrams of histamine per kilogram 
The hydrogen-ion concentrations of these 
secretions determmed colomnetncally vaned 
between i o and 2 o Concentrations of aad 
above and below this range were also given to 
a few animals In the absence of data on the 
physiological vanations m pepsm content of 
the gastric secretion of the cat, a wide range of 
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concentrationt vwylng between 005 to a 
per cent of pepsin 1 io,oco (Anno^iri) 
used 

umTs 

The betHof of mocnsal defects in tbe ftooH 
Ach of Ibc cats receii.*ing odlher oor 
pepsin wis u follows At 1 week, epltheUia 
tloo had begun and at 3 weeks the lesion was 
completely dosed. Beouse of the dlJbculty 
bowwTT of destroying the same amount of 
llssoe at etch operation, 5 more defects mere 
cut deeper In order to evaJoste the effect of a 
greater destruction of tlssne on the healing 
process. These Icdons were likewise studied 
after t week of healing and althoogh some still 
had a small amount of surface ciuute present. 
In most instances cpitbeliam was benonioglo 
form and the fibrous tissue had already re- 
generated (rig i) In comparing the lesions 
exposed to and pepdn therefore inter 
fcTTOct w 1 th healing w as not coasideiTd note- 
worthy nnlcsi the sarfacc crodatc was more 
mirkeid than in these controls. With this 
precaution mlilnteTpreUtlon caused In In- 
c%Htablc \-arlaUons In the sire of the originaJ 
defect was a%‘oided. 

me trrzcT or mintoatLOitc acid autxe 
me nEAiEro or nri detlct 
□ tber two or three times per dsy 13 animals 
recel\-ed between 65 and 73 cubic centimeters 


of hydrochloric add pa dose. Tbe detalb of 
tbe amoants given a^ the b y di o g en-Ion oio- 
ccDttatkuLS are shown in TsUe I These ati 
ate well, usd thnr weights were maJntslned 
Sevta of these receiv'lng odds with by d icy n- 
km ooDCutratloDs car^g from 1 1 to 1 were 
killed after 1 week. Tte kdons in thdr 
stomachs had undergone Im contraction ihaa 
had coottnls, and although histologically there 
was a small amount of surface exudate still 
present, yet only In one animal (\o. 5) was 
the delay of benllog more marked th^ bad 
occurred In the controls (ngs. s and 3) Three 
other animals receiving add alone of bidro- 
geo ion concentratioD 1 i to i.a were kIDcd 
after longer periods of time 00 the thirteenth 
and fourteenth days of healing At 10 days 
eplthclixalion was ptrogreasiag normally aed 
at ij and 14 davi the defects were antred 
with regeneratea cpilheliam. On the other 

hand, aD the lesions in 3 animals recdnng add 
of a hydrogen ion concentration of o 9 LUlcd 
after 13 or 14 days of bcahog showed a frani 
delay of the pro ces s Grosiily these kiloos 
were open to about half tbe original slxe and 
Indurated but rmcioscoMcally h ealin g al 
though reuidcd was dc^tdy taking nUct. 

To sumiaanae then the admlnfstralwo of 
bydrochlonc aod of hydrogen km coocentra- 
tkm I f or grratcr bad htlJe or no effect opci 
the heahog of the mucosal defect wbereas 
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TABLE n— \CrD PLUS PEPSIX 


Cat 

No 

Cone of 
pepun (.%) 

pH 

i\mount 
(c-cm ) 

Average 
ciposure 
ptr dAy 

Dij-J 

umber of 
aipirutiaot 
alter I hr 

pH of reupiratcd juke 

Rcsulu 

li 

0 os 

I 3 

^ 5 b d. 

2 hn. 

7 

3, no return 


Sbght surface exudate 

15 

0 1 

14 

50 b d 

s hn 

7 

Not done 


No surface exudate 

16 


n 

50 b d 

a hrs 

7 

Not done 


Slight surface exudate 

IT 


wm 

70 b d 

a hn 

7 

Not don^ 


No surface exudate 

iS 

0 I 

14 

rjbd 

3 hra 

7 

Not done 


Slight exudate 


0 5 

I a 

65 b d 

a hn 

a 



Slight exudate 

0 

0 a 

I 2 

6s b d 

a hrs 

7 

7, return 

14 j 6 J 3, 1-4 

Moderate exudate 

21 

0 4 

X 2 

65 b d 

a hr^ 

7 

Not done 


Moderate exudate 

2 

0 4 

X 3 

7 S bd 

mam 

7 

Not done 


Moderate exudate 

33 

0 4 

1 1 

7 S ti d 

3 hn 

7 

3, return 


Perforation 

*4 

0 4 

I 2 

75 U d 

3 hrt 

7 

Not done 


Exten5i\*e surface exudate 

35 

0 4 

X 1 

75 U d. 

3 hr2 

9 

2, return 


Moderate exudate 

6 

0 4 

X X 

75 tj d- 

3 hn 

10 

S return 


Perforation 

37 

0 4 

t I 

7 S tld 

S hn 

10 

Not done 


3 ilarkcd surface exudate 

■a 

0 3 

1 a 

7 $ t-l d 

3 hn. 

m 

Vol done 


Very bttic healing 

m 

0 4 

14 

■RSQi 

2 hn 

13 

S, return 

1-4, r 6 t 6 I 7 , 14 

Almost covered with epithchom 

30 

0 4 

I 3 

mS 

3 hn- 

*3 

Not done 


Almost covered mth epfthebum 

3 X 

z 

t i 

65 t 1 d 

3 hn. 

X 3 

I, return 


Almost co^■e^td with epithelium 

33 

0 3 

t t 

65 1 1 d 

3 hr*. 

14 

3 return 

X 4 

0»ertJ With epithelium 

33 

0 4 

1 3 

7 S tJ d 

3 hn 

14 

I return 


Almost covered with epithehum 

34 

0 3 

t 0 

ti tJ 

3 hrs 

14 

7, return 

16 16 12 18 15, la 

Almost co%‘Crcd with epithehum 

35 

0 4 

3 0 

65 b d 

1 hn 

7 

Not done 


Slight surface exudate 

36 

0 I 

2S 

65 b d 

I hr 

7 

Not done 


No surface exudate 

37 

0 4 

0 0 

Bl 


14 

iK hn 

I '» hrs 

Free aad present 

Free aad present 

No surface exudate 

33 

0 4 

0 9 

75 b d 


X 4 



Open lesions 

3<5 

0 4 

0 9 

75 b d 


14 

brs. 

iK hn 

04-106 m eq 

94-U4 meg 

Open lesions 

Open lesions 


acid of a hydrogen-ion concentration o g did 
delay healing 

THE EITECT OF PEPSIN AND HYDROCHLORIC 
ACID ON THE HEALING OF THE DEFECT 

Twenty-Six animals received artifiaal gas- 
tric juice contaimng hydrochloric aad and 
commeraal pepsin (i 10,000 Armour) (Table 
11 ) The doses given vaned between 50 and 
75 cubic centimeters, and the pepsin content 
ranged between o 05 and i o per cent The 
hydrogen-ion concentration of the mixtures 
extended from o 9 to 2 8 Two or three dos^ 
Were admmistered dady The animals which 
received two doses daily ate fairly well and 
remained in good condition while those re- 


ceimng three doses occasionally vomited and 
had a coinadental loss of appetite and weight 
Twelve of these cats were kdled after i week 
of heahng, and four of the defects showed con- 
siderable interference with heahng, 1 e , 
slough in the floor of the defect grossly and 
microscopicaUj an abundant poljnnoiphonu- 
clear exudate on the surface and absence of 
growth of epithelium at the edges (Figs 4 
and 5) One animal died of a perforated ulcer 
on the seventh day (Fig 6) Five other lesions 
in this group likewnse showed some surface 
exudate, but masmuch as the amount did not 
exceed that seen m the controls, no significance 
was attached to it The lesions m the 2 
remaining animals showed normal heahng, but 

































































































































SUKOER'i G^'NECOLOG\ AKD OBSTETRICS 
TAJUE m-CATS tECETVlNO EFnEDM^E AND AETmciAI. OATnUC JUlCt 
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Utos call rtceSrcd in one IuUocb & weak 
cDDteQtntioci o< pepaln arxl la crtbft the 
aridity was wtak (No. 3 ( 5 ) 

ReaUag wu tU^rtred to arotinae for a kmfer 
pmod of time la the 13 otbcr anrraali. 
was UUed oo the oUtb aad aootBer oo the 
trn t^ dsT and rach showed maxlied isterier 
ence 11^ healing. A tblid a n t gra l died of a 
profited ksto oo the tenth da? The 10 
othe r anicaais were klQed on the thirteeoth or 
foarteenth dan end the defects Id thdr stoa 
achs kad started to beaL HUtotoilcally there 
wu a thtn single law of regenendng ept- 
ceQs growing la bom the margins aiid 
H was esddcot that ihc lokras woold be com* 
piftdy coTcred in a few more day* A'coe had 
the margla^ linstntls seen aroond the chrooic 
pcstric ulcer h» the ttocaadi of man. 

In ttoaal then the defects In the animals 
receivingpepsin and acid showed greater dday 
of beahnj than dH those In thfl anhoaia re- 
ceiviog arid alone. The effect wu most 
TT.«TtM when the aridity approached tenth 
Donnal (pH 1.0) and with pepsla of <m pa 
cent On the other hand the same cuncenlra 
tlon of hydrochloric add alooc bad bad EUlo 
Of DO effect upon healing The preseocr of 
pepsfa Ib suiEdeol osoceottmtixi, therefore 
enhance* the dettnxctlvo actloo of gastric 
Jnk* and caoses a kmger delay of healing, 

DmuTioH or ixpostrai or ajoam 
rroiiAcns to acid tttni rcm* 
Isumeions prtEminary olr**nwtioca were 
made on the rate of emptying and of Dnitril 


laation of the raiious roluxoes and concentrt' 
dons of acid Introduced Into the cat 1 stomach 
The findhigi conhimed la prindple the reports 
of other ohaerrers (*) on the fate of aod after 
intiodoctkm into t^ stomadi. Ingeoeral the 
•ridity wuprogTCSthrlyrtdacedi^ the time 
when the {hod hnally left thcstooiach depended 
On the bydragex)>kia ccKctstntioD of the •oh' 
tioiL Weaker cooetairatloM of aod left the 
stomarii more rrpfdly than thw ot greaM 
aridity Thos with 75 cubic rmtlmeteti of 
kydnidiloTic arid of nydrofcti^cn ooaoeattx 
t (oa of ) s a small amount conld be recomed 
at the eiid of i hour and the aci^ty had de 
creased to a hydrogen-fon coneentxation be 
tween 1 4 and s.o whil* with the same retusw 
of add of h y d i o g to Ion ooooeotratioei ».o 
introduced nooe coold be re co reicd at ih* 
end of ooe-half hour ITic adtfitloo of pepstn 
to the aod dH oct alter theae changes. 

In order to detennlne the ch^nip ? in Depde 
activity of the pqwia hydrochlorK aria ttur 
tnm after bring in the stomach for a period ri 
time two cats were Bghtly anesthetiaed with 
nembutal and gfvea 7 j cubic ceDtimeters of * 
0.1 per cent sorutka of peprin at a hydrogeD' 
loo coactntratioQ of t t The stomach COD' 
test wu then aspirated after i honr aed (he 
digestiro activity determined by the raethod of 
Anaro and MIriky This test dcooiatrsted 
that vary BtUe change In peptic activity had 
o cenr red. Moreover by amradag the stosD* 
ach of the aalmsls with defects, we wen ibk 
to show that Injury had 00 effect oo the 
of time wUefa the various sofntloes renalDC<I 
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Fig I Character of healing of prep\lonc defect after i week m stomach 
of a control cat The musculans has been decph scanfied There is a small 
amount of surface exudate 


in it or that the changes which occurred in the 
aadity differed m an}' way The details of 
these findings are recorded m Tables I and 11 
In the senes which received aad alone, it will 
be noted that the exposure of the defect to 
aad ranging between hydrogen-ion concentra- 
tion I I and 2 o was over 3 hours per day 
(animals No 8, 9, and 10) A similar penod of 
exposure was also attained in those animals 
which received pepsin hydrochloric aad of 
the same acidity (Ammals Nos 23, 24, etc ) 

the effects of longer exposure of gas- 
tric JUICE ON THE HEALING OF THE 
mucosal DEFECTS 

To retam the acid pepsin mixture in the 
stomach for longer penods of time, coinadent 
mjections of ephednne sulphate were given 
This drug decreases penstalsis With 3 to 4 
milligrams per kilogram administered sub- 
cutaneously, the solutions remained in the 
stomach two to four tunes longer than with- 
out It Five animals (Table III) received 
solutions of pepsin hydrochloric aad and also 
simultaneous injections of ephednne sulphate 
The solutions given were of hydrogen-ion 
concentration i o to 12 with pepsin of o 4 to 
2 o per cent Two animals received one dose 
of the artificial gastnc jmce and ephednne per 
day, and 3 received tn'O doses of each The 
stomach of one of the former animals was 
examined at the end of i week, and the lesion 
showed marked interference with heakng 


comparable to that seen ivith 3 hours' expo- 
sure to the aad and pepsin mixture obtamed 
without ephednne The 4 remainmg animals 
were killed after 2 weeks, and 2 had open but 
healmg defects while the others were ahead} 
covered with epithehum Another ammal in- 
cluded in this senes received 2 milhgrams of 
histamine — a dose which we have premously 
shoOTi is effective in delaying heahng — and 5 
milligrams of ephednne per kilogram for 2 
weeks When the animal was killed, however, 
the lesion, although open, was likemse heal- 


Aspiration of the stomachs of these cats 
receiving ephednne mdicated that a smgle 
dose of aad and pepsin remamed in the 
stomach for as long as 3!^ to 4 hours and that 
the rate of change of hydrogen-ion concentra- 
tion was also slower than in the cats not 
receivmg ephednne With 75 cubic centi- 
meters of hydrogen-ion concentration i i fluid 
could stdl be aspirated at 3^ hours, and it 
still had a hydrogen-ion concentration of i 6 
(No 45) (Table III) Thus with two doses of 
the artifiaal gastnc juice and ephednne, the 
lesion was m contact with the aad and pepsin 
for 6 to 8 hours, but m spite of the prolonged 
daily exposure, the heahng of the mucosal de- 
fe^ showed no tendency to become chrome 
Lastly, m order to ehminate the possibiht} 
that the gastnc jmee of the patients with 
cl^mc ulcer mght contain some substance 
which affects the heahng of mucosal defects m 
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pTT oij im j oiji d 7J cekmc omcmrr* d brin^krx 
mMd krtrifen tamenoamlnaao TbelcMibahkr 
Ibu bl CODU^ boil elVfitEM bnbOf h borraal 

wdi ft vfty tbftt dirsaloty rmlU, tft o ftjiimah 
with prqjyJonc defect! »eie given 75 aiMc 
ccQtlmeten Iwtce t diy of guiric juifa from 
petleort iriti ictlve peptic oJcer The jidce 
ftu Ukeo durioc faAtirrg tod titer huttmloe. 
One of these talmth iiDed e/ter 7 dtjn of 
be&ling hod ft defect with t slight turface 
erudite and the other was e^thellalUed 
after 14 da}*!. 

EtALUATIOV or fTUOT 
Ujilrochkinc aad alone in high ooocenlra 
tlon hai a destructive action upon a denuded 


•fra of the stomach aiHl delays healing UnJ,r 
the coodifkuM of our rtperlmeoia add o< a 
hydrogco-wn concentratioo of oq »u re 
(fuired Drily waa not obtained aftfi a 
hv-droeen-loQ concentratioo of i or greBter 
The addition of pepsiii, henrewf to the 
hydrocUoric add of the a eater coocentri tk«B 
Has Mhwai in ftorae inatanccs hr marled Ih- 
suedestructioQandddavofbcallnf Itappean 
therefore, that gastric juice may hive an 
InjunotM effect upon an open lesioo of tlb 
stofflftd) in two ways by the direct conTuhe 
actioa of the add and b} the digestKT actjcu 
of pepun The ertent of the damage, of 
course fa dependent on the concentritko of 
pepsin and aad In ather case 

Anatomically the picture in both Instances 
fa one of tfasue necroais and acute Indamma 
tory reaction Ulien the occroafa fa maximil, 
moreover perforation of the stomach may 
occur as it did In several ammals In oar serfas 
This oeoT'afa U the cause of the deUv of 
healing for fibroplasia and eplthdlai rtgrnerft- 
tion onto started were not prevented by coo- 
Unued conodivv or digeadve acdom Thai 
although the add plus pcpiln and add aVne 
srere given everyday the regeneration of epi- 
thetium aod fibrous Ifaaue to^ place aoihated 
from the seventh to the fourteenth day of 
healing 

No evidence was obtained which would 
Irwlicate that gastric juice OMild came an 
acute lesion in the otherwise nortnai atoDUch 
to become a chronic ulcer Irtcreailng the 
ennemtration of pepdn manv times or the 
loigth of daily erpesure of the Icdon Jo 
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strong digestive juice did not result in a 
corresponding increase in the time required 
for healing to take place It is possible, how- 
ever, that ephednne may have antagonized 
the effect of the gastric juice in some way 
The expenments with the transferred gastnc 
juice from patients with chronic ulcers sug- 
gests also that there is no mystenous sub- 
stance secreted into the stomach of the pa- 
tient which causes chromaty 
On the other hand, the failure of these ex- 
penments to produce chronic ulcers need not 
cast doubt upon the usual clinical concept of 
the causal relationship betn^een gastnc juice 
and the chromcity of ulcer It must be re- 
membered that the stomach has many ways 
of defending itself against the digestive action 
of gastnc jmee and that some of these were in 
no u aj' disturbed by our methods Thus, the 
length of time in which the juice remains in the 
stomach, its hydrogen-ion concentration and 
peptic activity are influenced by the intensity 
and frequency of the peristaltic waves, by the 
relaxation of the pylonc sphincter, and by the 
rate of neutralization by alkaline juices 
hlucous and some living pnnaple of the ceU 
generally termed “antipeptic” are likewise 
involved It is conceivable therefore, that 
further interference unth these protective 
mechanisms in the patient’s stomach might 
account for a greater susceptibihty of the 
open lesion to the action of pepsin and hydro- 
chlonc aad and explain the chromaty of 



Fig 4 Character oi healing on the seienth da> of a 
prepylonc defect in the stomach of a cat receiving 2 doses 
per day of artificial gastnc jmee of hjdrogen-ion concen- 
tration, I 2 , pepsin, 4 per cent (i 10 , 000 ) Lesion nas 
indurated The gross appearance of the surrounding stom- 
ach suggests gastritis but histologicallj it ivas not present. 

peptic ulcers That there is some relationship 
between the gastnc juice and the chronic state 
of the peptic ulcer is suggested, of course, by 
the healing of some ulcers by therapeutic 
neutralization with alkalies taken by mouth 
and by the shortenmg of the emptying tune 
of the stomach by surgical procedures Further- 
more, the human stomach with chronic ulcer 



Fig 5 Character of healmg with 2 doses dail\ of artificial gastnc juice for 
7 daj-s Note extensiveness of surface exudate although the musculans is not 
as deepl> scanfied as in Figure 3 Fpithelium is beginning to regenerate on 
the left 
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larh has demonstrated these inflammator)' or 
degenerative changes at a distance from the 
site of the ulcer We hai e recentW re^^ew ed 
the speamens of 25 gastric resections done for 
gastnc ulcer at this clinic and have likewse 
found microscopic evidence of gastntis at a 
distance from the ulcer m 80 per cent (Fig 7) 
There is also the possibility vhich must not 
be forgotten that this altered epithelium has 
less abiht}’’ to regenerate in the presence of a 
potent digestu e juice than has normal mucosa 

From the chnical standpoint, the impor- 
tance of an enhanced peptic acti\at}’’ of the 
gastnc juice in patients vath ulcer is illus- 
trated b} the expenments, and recently the 
findings of Vanzant and his collaborators have 
indicated that these indmduals actually ha\e 
a high pepsin content in their gastnc juice 
Howeier, these in\ estigators found the in- 
creased amounts of pepsin in the patients 
iiath duodenal rather than gastnc ulcers 

In conclusion, on the basis of our expen- 
mental evidence, we feel justified in asserting 
that pepsin and hydrochlonc aad causes the 
acute necrosis seen in the floor of the ulcera- 
tion and that this necrosis may become sufli- 
aent at tunes to result in perforation On the 
other hand, inth the methods used we were 
unable to obtain any exndence that gastric 
juice could cause an acute ulceration in an 
othermse normal stomach to become a chronic 
ulcer 

CONCLUSIONS 

1 Instillation of hydrochlonc aad of a 
h}drogen-ion concentration of o 9 into the 
stomach of the cat delayed but did not pre- 
vent healing of a mucosal defect A.ad of a 
hydrogen-ion concentration i or greater had 
little or no effect upon heahng 

2 Pepsin combined \vith the weaker con- 
centrations of aad, honever, caused marked 
necrosis of the floor of mucosal defect, and 
although heahng was delayed, ultimately it 
was not prevented 


3 The tendenej" tonard chroniatx" in the 
heahng of the defect was not increased either 
mth longer exposure of the defect to pepsin- 
hydrochlonc aad or by increasing the concen- 
tration of pepsm 

4 The delay in heahng of the defect inth 
pepsm hydrochlonc acid or mth strong h} dro- 
chlonc acid n ithout pepsin was caused by the 
acute necrosis of the floor of the defect The 
regeneration of fibrous tissue or of epithelium 
once started was not prevented by repeated 
insults by these solutions 

5 The failure of these experiments to 
produce chronic ulcers does not inxahdate the 
clinical concept of the causal relationship be- 
tween gastric juice and the chromatj of ulcer 
for the defense mechamsms agamst the action 
of potent gastnc juice were relative]}^ undis- 
turbed in these investigations 

6 The gastnc jmee of the patient with 
chronic peptic ulcer has no more capaaty to 
cause an acute mucosal ulceration to become 
chronic than does artifiaal gastnc jmee 

7 In general, the experiments indicated 
that the stomach, even when injured, has the 
abdit}' to cope with destructixe digestive 
juices remaimng m the lumen for long penods 
of time proMded the defense mechanisms are 
not too disturbed 
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Fig 48 \ menmgeal fibroblastoma from the supra- 

sellar region showing the characteristic w horl arrangemen 
Hematoij Iin and eosm stain 



Case 15 A middle aged woman began to lose the 
sight of the right eye 6 jears ago and in 4 vears the 
MSion in that eye was totallj lost For 3 years the 
sight of the left eye had been failing Headaches are 
not a feature Intense drowsiness 2 years ago Lett 
e\e — temporal hemianopsia Both discs were w'atv 
lellow A suprasellar fibroblastoma was found ana 
removed , .. 

Clinical history E J B , aged 51 veare (File No 
8215), was admitted to the neurosurgical service 01 
the University Hospital April 28, 1926 She was well 
apparently until 6 jears ago when the vision of her 
nght eye became blurred and in the course of the 
following 4 j'ears vision in this eye was completeli 
lost (Fig 5j) 

1 hree 1 ears ago a mist appeared before the left ej e 
ind now the patient can onlj' distinguish mge ob- 
jects, as different pieces of furniture She has haa 
occasional pain in the right frontal region, but no 
headaches except when tired During the past 2 
weeks she had five attacks of nausea and vomiting 
Her menstrual flow' has become scanty, she has 
lost rather than gained weight and for some 2 tears 
she has at times been extremelj drowsv It was said 
that up to 2 1 ears ago she had an excessive craving 
for meat 

Kxamiiiatioii The examination, with the excep 
tion of her visual defects and the appearance the 
discs, was to all intents and purposes negative 1 he 
metabohe rate was plus 6 There was but a slight 
atrophi of the posterior clinoid processes but the 
pituitarj fossa was well within normal limits, 7 b\ 
10 millimeters ,, 

Ocular findtiigs Both discs showed a waxx yellow 
atrophj with well defined margins The right eje 
was blind The temporal field of tJie left ex e was lost 
and on the nasal side she could distinguish onlx 
large objects 


leters 

operation Max 10, 1026 Transfrontil craniot- 
mj No increased intracranial pressure \ h.yd 
^ encapsulated tumor the size of a plum w^ 
oun’d directlj oxer the sella (Fig 54). 
m examination to be a fibroblastoma Subtotal 
emoval Conxmlescence unexentful 
Postoperatue course The 

,1-as unex-entful and when last heard from, Septem- 
jer II, 1930, she was m excellent health though she 


The suprasellar fibroblastoma takes its ori- 
gin from the tuberculum sellte and as it in- 
creases in size the tumor stretches and sepa- 
rates the optic nerx'es and displaces the chiasm 



Tig 50 Case 14 Drawing of tumor as vien at opt -a 
tion, ox erlapping the anterior margin of the tdla tumca. 
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□pmeinl uid bdckwmrcL It U not aMod^ted 
u a« other fiirroblMtomiJ with 1 hyperorto- 
«I* aor wDl the roentgenogram reveal iny 
cnlargeinent of the lellt ttrrdca. 

Obviouily when the leswo U not promptlj 
reengniaed-— and yeari may eUpse before the 
tumor U expoted at operation or dlacnveicd 
at antopay —the tumor may be auffiaently 
large to cause neighborhood tymptoma and 
changes In the aella turdca Thelattermay be 
come eroded there mav be undnate attacks, 
convulakina, evidaicc of bypophyaetl dyaftmc 
tiem and of hypothalamic damage. In a pa 


tlent referred to by Holmes and Sargeot, 11 
years after beginning impairment of vision In- 
doded in the picture were drowsinesB, tdl 
poalty inoeaaed luw tolerance headaefcet, 
diomcfli and vomiting and the patient was 
ownpletdy blirkj One patient of our scries 
(Caae 15) had for a years comnlamed ol 
drowtinesi ms intense thst It was difficult for 
her to keep dwakc In another (FUe ho 
11447) there wofl definite evidence of hy 
pophyscaJ dysfunction In cases of more re 
cent dcvekipimcnt (Case 14) there may be not 
the slightest evidence of an fatracrsiual tomoc 
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Fig 53 Case 15 PaUent xntli suprasellar fibroblas- 
toma Tlie onlj’ sjinptom was blindness 

Other than that attnbutable to pressure upon 
the optic nerv'cs and chiasm This patient 
had no signs of h3'pophyseal dysfunction 
there were no signs of increased mtracranial 
pressure, there were no neighborhood symp- 
toms, and the roentgenogram was normal 
How can these suprasellar fibroblastomas 
be differentiated from the other groups of 
parahypophyseal lesions’ VTien it is a matter 
of diSerentiation from tumors of congenital 
ongm, the stalk tumors the teratomas, the 
tumor of Rathke’s cleft, there should be httle 
confusion, espeaally if one remember that 
these tumors of congenital origin occur chiefly 
in children and adolescents, that the X-rai 


OpUc chlnsm 


sin 




Fig 54 Case 15 Suprasellar fibroblast oma eiposed at 
operation The left olfactoij nen e has been dinded 


often reveals calcified shadows and some de- 
fonrntj' of the sella. The pnmarv’’ intrasellar 
adenoma has earmarks so characteristic that 
a mistake in diagnosis would seem unpardon- 
able On the other hand, the extrasellar or 
suprasellar adenoma maj* present a picture so 
like that of the suprasellar fibroblastoma that 
one ma}' readily be mistaken for the other (see 
Case 16) Both occur m adults in both the 
sella IS not enlarged, m both primary' optic 
atrophy and temporal field encroachment are 
constant In neither may' there be any evi- 
dence of hy'pophyseal dysfunction 


OpUc cYu 


sphenoid svTQjs 


IVf 



Fig 55 L^irge mtrasellar adenoma with tj^pical sellar 
deformity, a large ballooned out sella, with erosion of an- 
terior clmoids, encroachment on sphenoid sinus and com- 
pression of optic nerv cs and c h ia sn u 


supruMUar adenoma showing compression 
of the chiasm with the anteropostenor enlargement of the 
^ turaca but no encroachment on the sphenoid smus 
ine insert shoTO the tumor compressing the left oculo- 

Twe^n 
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upward and bociwmnl It Ii not tModatfd tient refermi to by Holme* and Sarj^t n 
a* are other bbroblaitoma*, with a hypciwto- jran after bejtinnJDf impairment of tWoo in 
*!>, nor win the rocntgeuograin reveal anj duded In the picture were drowiinea, idi 
enlaifciDenl ol the turdca increaKd *u^ totaaoce headache*, 

Obvkwily when the kitcm 1 * oot promptly md vomiting, and the patient waj 

recognixed — and yean may clapac before the conipJctdr blind One patient of our •erif* 
tmnof i* etpcaed at operation or diacovcrerl (Case 15) had for a year* amplilned of 
at autopjy — the tufnor may be iijf 5 dtiitly <lrowiinc*s to Intciac that it wai oifficaH for 
large to cau^c neighborhood symptoms and her to keep awake In another (FQe ho 
chanfci in the ttUa turcica Thelattcrroaybc- 11447) there waa definite cvldeDce of hy 
come eroded there ma\ be undnate attacLa pophyteal dra/anclkin In caae* of nxsre re 
convuWon evidence of hypophyaeal dyalunc cent developTneflt (Caae 14) there may be net 
tloc and of hypothalamic damage Inajn the tUghtcat evidence of an intneranial tomor 
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Fig 62 A. suprasellar adenoma showing tendencj to columnar and acinar arrangement The large chromophobic 
cells are seen in the high power 


supenoi nasal field Onginally there v.-as, no doubt, 
a bitemporal hemianopsia His nsion first became 
impaired in the left e\e but only 6 months ago did 
the nght ej e become involved, and not until he could 
not sight mth his nght ej e, in shooting did he be- 
come concerned and alarmed Occasionallj he saw 
double, one object above the other, and occasionalU 
too flashes of a w'hite light in his temporal fields 
Examtnalwn His blood pressure w as 1 78/1 10 and 
his weight now and for the past 15 tears 300 pounds 
There were no hjpophjseal stigmas His tusion in 
nght eje was 6/22 and m left e\e 1/60 The roent- 
genogram revealed almost complete destruction of 
the posterior chnoid processes without any depres- 
sion of the sellar floor (Fig 61) 

Operation Transfrontal craniotomt , right Local 
anesthesia In approaching the lesion the right ol- 
factorv nerve was dmded The right optic nerve 
and chiasm were freed from the capsule before it was 
incised. The contents, both sobd and cystic, were 
evacuated 

Pathological diagnosis Adenoma 
Postoperalnc course At the time of the operation 
the patient w as practically blind in the left e\ e, his 
\Tsion in the nght eje 6/22 When last seen 10 ^ea^s 
after the operation there had been neither loss nor 
improvement m vision The vision of the right eve 
was still 6/22 and bis temporal field was still en- 
croached upon 

Structurally the suprasellar adenoma dif- 
fers m no respect from the intrasellar, these 
tumors may bt both chromophobe and chro- 
mophile, wholly solid or as m the case just 
cited, partly cystic (hig 62) 

In one instance m our senes, a chromophobe 
adenoma, the tumor urns of unusual dimen- 


sions. u holly vNUthout the sella, occupjnng the 
entire space between both temporal lobes, it 
compressed the floor of the third ^ entnde and 
contiguous structures (Fig 63) 

As with intrasellar adenoma there may or 
there may not be assoaated hj'pophyseal 
sjnnptoms In one case there u as none Of the 
others, m one (File Xo 20497) amenorrhea 



Fig 63 ^ large supmsellar adenoma can be seen filW 

me arte^tAveen both frontal lobes, and compressing the 
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Fit ^ TriHitntiir iiirafiMiil 

1.U n tfgnffiant lymptam, in icMstb^r (TDe 
Vo 18058) tcromcj»Iy 
At vltl) the ci^rudUr fiJuttUartoma, Ute 
•dla tuidca a not eoltrgcrl tbcnxh the dhiold 
pcocmet tad donom edls ma> la pert or 
altogether hare ttrophkd Sbi^d an eo 
cephidognun be made ooe 1 tttentiOB might 
be directed to a Rpratdiar ktloo by the In 
ability to vitualUe the dtterna chUstiatia 
AltWigh the p^Lrport al thli lecture b to 
pracnt and define both from the pathofoglcnl 
and cUnlcal acpects the to called paraaJar 
lefUfU, a word ml^tbeMld about t^ metiiod 
of expofure In most Instance* we nae what b 
called the tcanafroatal approacL Our lech' 
nlqne for the procedure has been modified In 
many particulars In past yeara, but finally we 
ht\T adopted the man of mildng the scalp 
flap and the bone tbp Independently From 
the itandpofnt of the cosmetic effect, wc hare 
found two Incblon* moat acceptable One be- 
pmi a Of 3 centimeters below the hair litre In 
the rnldfotcHcad and tennlnalea tost above 
the ear (Fig 64) Thus, a unflatetal flap right 
or left a* the case may be, b reflected and the 
locbion b inostlr within the hair Hoe More 
recmtlv we have used with great asliaftctfen 
and espedaDy 11 the lesion be hflateral »hat 
S.C have chobcn to call the “coronal" Indiioa 
(Tig 65) Indaion citeod* from the tip 

of one ear to the other and a* It b wboOv 
aithln the hair line the cosmetk effect! are 
perfect 



rUWAST 

Tbia ha\ebeeti presented thi»w» eight pars- 
sefiar lesions differing from one anotW u to 
thdr oature and origin, as to tbdr Hugryak 
and prognosb, and as to their treatment 

I /atraooawi awsrfrsu Fran the dide 
of WnUs come more than half of the in traaul- 
al aneurisms The dlnlca] hbtory b ntore than 
auggesrirt, almoti umn 1st al, able, but onlr 
when there has beet) leakage. Thesuddenairi 
Intense headache with rigidity of the oed 
tnasdes, with fainlbg or onconacknmHs* b 
the presence of bfowly crrebrowfatl fluid, 
should alwBV* arouse one s suspictoo. Of the 
focal symptom*, ocuIotooUjt paislTsb and 
trlgemioal pain In the ophthalcrnc dhiiioo tre 
the most constanL Periods of rembsioo of 
weeLs and months doratkm, suffice to differ 
entlate this poraseflar leawn from tumor 

IL Fimarj »f Pm optic nene vU ckioim 
Globnlar tumors, almost alwaj-s gUonas, are 
found occasionally involving one or both optic 
nerve* alone or with the chiasm Mostly seen 
In chlldrea the dlagoosb b qieculstlve unless 
by the coaiteaiogcam one finds the optic 
foramina enlarged and the anterior section of 
the sella turdca erpanded forsrard Pmoaiy 
optic atrophy and field defects are inevltsWy 
assodattd with kws of visual acuity They do 
not lend themselves to surgical trcatcoent 

III Tnwi*n of Pm Utsrr wag rf Pm splm 
mold Since the number of arsoinoW rilB 
frorn whldi the fibrobUstoma takes Us oripn 
are more numertma in the base 0 / the skaD 
thb tumor b moat frequently found in the 
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sellar and parasellar regions One of the sites 
of predilection is the lesser ■mng of the sphe- 
noid, \'anable in size, sometimes craiihng for- 
ward o\ cr the anterior fossa, sometimes back- 
Mard into the middle fossa DcfiniteK uni- 
lateral, their recognition mil not be difficult 
when pnmarj optic atroph\ homon\ mous 
field defects, inth or without oculomotor pa- 
raljsis are associated with unilateral struc- 
tural alterations in the bony anatomy of the 
sella turaca as depicted in the roentgenogram 
There may be neighborhood sxinptoms dis- 
turbance of the sense of taste li\'poph\ seal 
stigmas occasional!}' parahses and reflc\ 
SMnptoms due to pressure on the middle and 
antenor cerebral artenes 
W Fseudotuvwrs, a term introduced b\ 
Nonne to designate a arcumsenbed collection 
of fluid, s}'nonMnously spoken ot as meningi- 
tis arcurasenpta, arachnoiditis, arc seen occa- 
sionally m the suprasellar region Except pos- 
sibly by the pneumogram, w’hich may portra} 
a filling defect of the astema chiasmatis the 
venfication of this lesion is not made until ex- 
posed on the operating table With a bitem- 
poral hetmnanopsia, with some enlargement 
of the sella turaca, pnmar}' optic atroph} 
and signs of h}'pophyseal dysfunction, pseudo- 
tumors may so rairmc a solid tumor of hy- 
pophyseal ongin as to be indistinguishable 
before exposure by operation The results of 
surgical treatment are surpnsingly good 
V Tumors of Rathke’s cleft The term 
Rathke pouch tumor is a misnomer and has 
been loosely used to include most congenital 
tumors in this region The tumors under con- 
sideration do not anse from Rathke’s pouch 
which, m the process of evolution from an in- 
vagmation of the buccal cavity, becomes the 
antenor lobe of the hypophysis They arise 
from Rathke’s cleft Essential to the diagno- 
sis of these tumors is a layer of cdiated epi- 
thehum on the w'aU of the cyst Rather than 
being relatively common, as one might judge 
from the literature, these tumors we believe 
are indeed rare if our proposals as to their 
identification be accepted Mostly m the 
adult, usually cystic, sometimes wnthm and 
sometimes without the sella turaca, one can- 
not with any degree of certainty estabhsh the 
diagnosis before tissue has been removed at 


operation for histological stud} The tumor 
IS readih dealt with b} the surgeon and the 
end-results may be excellent 

VI Hypophyseal stalk tumors The term 
craiuophar}'ngioma should be disbarred from 
the nomenclature as indicating tumors that 
take their origin Irom the anatomical remnant 
of the onginal communication with the buccal 
ca\ It} These tumors hax c nothing to do with 
the plian nx hence the term craniophar} n- 
gionia IS altogether inappropnatc In substi- 
tution we introduce the term “Inpophxseal 
stalk tumors ’ a term with a correct anatomi- 
cal implication The stalk tumor may origi- 
nate from one of two epithelial anlagen an 
upper and lower nest of cells If from the up- 
per nest the} soon encroach upon the third 
\cntncle with the usual consequences of an 
obslructixe h} drocephalus headache xomit- 
ing papilledema, if from the lower ne'st pres- 
sure on the chiasm, primar} optic atrophy, 
structural alterations about the sella turaca 
result With a histological picture in which a 
basilar layer of ameloblastic cells is a charac- 
teristic feature the stalk tumor affects the 
child and the adolescent, is prone to undergo 
cystic degeneration, with numerous areas of 
calafication In the differential diagnosis one 
must have in mind another congenital tumor, 
the teratoma 

VII The suprasellar fibroblastoma In its 
microscopic picture similar to fibroblastomas 
elsewhere one must distinguish the fibroblas- 
toma that spnngs from the tuberculum sellie, 
the suprasellar fibroblastoma, from those w hich 
spring from the olfactor} groove or the sphe- 
noidal ndge Insidious in onset slow in 
grow th pnmary opUc atrophy wnth progres- 
sive loss of xnsion until blindness ensues ma} 
be the only distinguishing features 

VIII The suprasellar adenoma Comparable 
m Its histological structure m ever}' particular 
to the mtrasellar hxpophyseal adenoma occa- 
sionally the adenoma of the h}pophysis may 
grow w'hoUy without the confines of "the sella 
turcica, hence designated suprasellar Lack- 
ing the ballooning of the sella turcica, the in- 
emtable accompamment of the common intra- 
sellar adenoma, the suprasellar or extrasellar 
adenoma cannot be identified before operation 
from any other lesion of comparable size and 
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RWtENERAI ION ()!• 'IHh SEMILLNAR ( \R'1 ILA(tE 

DUN klN(i,MU,l \ C S , San 1 rv\cxm:o, C\LiKJKM \ 

L>i\T<ion of Orthopedic Surpeo ‘'tanfonl Uniemitx *<hool of Medicine, San hranciw California 


T he normal knee joint function one gen- 
crallj obscrc'cs follownng semilunar car- 
tilage extirpation still arouses some 
cunositc Is it because the meniscus is an 
unnecessar} anatomical structure or does re- 
generation of the extirpated cartilage occur^ 
Sir Robert Jones in rephnng to the question 
WTiat takes the place of the cartilage made 
the folloMung statement “In ciases that have 
come to me inth the history of remo\ al of a 
cartilage I have found no trace of anj- new 
structure even to cears after operation ” 

A G Timbrcll Fisner states “The author 
(Fisher) has operated upon sexeral cases for 
recurrence of sjmiptoms after operation ‘else- 
where,’ and has never seen an> ccndence of 
regeneration of cartilage sufliaent to bnng 
about recurrence of sxTnptoms ” 

Other authors, on the contrarj', haxe re- 
ported instances of w hat they considered regen- 
eration For example Mandl reports 3 patients 
who had had a partial extirpation of the inter- 
nal semilunar cartilage Because of persistence 
of sjnnptoms two ot these joints w ere reopened 
6 and 8 months later, and the extirpated por- 



Fig I 


I ig I Dog I, 14 weeks after operation Left Note 
complete semilunar disc of gUstenmg white tissue replacing 
extirpated cartilage of left knee Note marked synontis, 
complete disc of tissue replaang extirpated cartilage of 
right knee 

Fig 2 Dog 2 Left, Complete semilunar disc of gbs- 
tening white tissue, granular degeneration of articular 
cartilage (medial condjle) of left knee Note somewhat 
better replacement, less articular cartilage degeneration of 
nght knee 

Fig 3 Dog 3 Left Note narrow band of tissue replac- 
ing set^unar disc, also granular degeneraUon of articular 
cartilage of left knee Right knee same as left 


tion w'as found to have regenerated The third 
patient died of intestinal carcinoma 3 years 
after the knee joint operation Postmortem 
examination showed a complete regeneration 
of the resected portion 

Moeller ates the case of a 20 year old man 
whose medial meniscus was exased in 1925 
Four years later the knee again locked and 
was reopened There was found a flat “menis- 
cus-hke” piece of tissue which was firmly 
fixed anteriorly and posteriorly wFere the 
normal meniscus is attached but loose in its 
midportion This tissue was exased and on 
microscopic examination was found to be 
connecDxe tissue 

Gibson relates a case in which a patient was 
operated upon by another surgeon for sjrnip- 
toms of internal derangement of the knee, 
and, as the s>Tnptoms recurred, Gibson again 
operated and found the internal semilunar 
cartilage vt situ He assumed that the cartilage 
had been extirpated at the original operation 
and had regenerated 

This problem has also been attacked from 
the ex-penmental side Pfab (8) extirpated 
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Dieterich extirpated small portions of the 
semilunar cartilages (dogs) and found the 
defects filled m with a “tendon-like” tissue, 
which contained no cartilage. Assoaated with 
this in most instances nas a severe prolifer- 
ating sjmovitis 

Fiorm extirpated the external semilunar 
cartilages from the knee joints of 14 rabbits 
The jomts n ere immobihzcd for 20 days fol- 
lowing operation The joints nere examined 
at varying pcnods of time and in many 
instances the extirpated cartilages had been 
replaced by connective tissue 
Counting Gibson's case, there are reported 
in the hterature at least 5 cases of regenera- 
tion of an extirpated semilunar cartilage 
Laboratorj’- experiments up to this time have 
shown a replacement by connective tissue, 
rather than a true fibrocartilaginous regenera- 
tion 

The object of this paper is to report our 
experimental work on this subject 

EXPERIMENTS 

The dogs will be considered individually in 
the order m which they were operated upon 
All dogs used were adidts 

Dog I On January 7, 1935, a subtotal exasion o£ 
the internal semilunar cartilage of the left knee was 
performed, a short curved inasion being employed 
On the nght side about one-half of the cartilage was 
removed. A cast was appbed to the left leg which 
was removed on the eleventh postoperative day A 
few days after the operation the function of the 
hmbs appeared normak Fourteen weeks after opera- 
tion the dog was kiUed and the knees opened (Fig i) 
On the left side the joint interior appears normal 
There is a complete regeneration of a circle of ghs- 
temng white tissue the morphology of which is 
not unhke that of a real semilunar cartilage There 
IS a shght granular degeneration of the articular 
hyahne cartilage 

On the nght side there is a marked synovitis with 
considerable clear, synovnal fluid m the jomt The 
external semilunar cartilage has lost its luster, is 
stnated longitudinally, and is degeneratmg In spite 
of this marked synovitis, there is a replacement of 
the mtemal cartilage by a complete semicircle of 
non-ghstemng tissue There is here also a granular 
degeneration of the articular cartilage 
Microscopic study of the new-formed tissue (left 
side) shows a compiact connective tissue but no 
cartilage cells 

Dog 2 On January 8, 1935, both mternal semi- 
lunar cartilages were exased in to(o and on the left 


leg a cast was appbed This had to be removed in 3 
days’ time because of swelhng and apparent dis- 
comfort 

On March 26, 193s, n weeks later, the dog was 
sacrificed and the knee jomts opened There was no 
increased svnovnal fluid, no sjnovatis 

On the left side (Fig 2), there was a complete semi- 
circle of a narrow band of glistemng white tissue 
which grosslj appeared esactlj’’ hke the opposite 
semilunar cartilage It was considerably narrower 
than the extirpated cartilage Posteriorly it was 
well attached to the posterior cruaate hgament, 
anteriorly to the transv'erse hgament and laterall> 
to the svmovial membrane There was granular 
degeneration of the articular hj ahne cartilage 

On the Tight side regeneration had taken place to 
an even greater extent 

Microscopic sections made through the apparently 
regenerated cartilage revealed a compact fibrous 
tissue but no evidence of cartilage Section through 
the articular cartilage showed fraymg and degenera- 
tion of Its superfiaal surface 

Dog 3 On January 11, 1935, a bilateral complete 
extirpation was done, a cast being appbed to the 
left leg In i week’s time the cast was removed 

On April 18, 1935, (i4 weeks) the dog was killed 
and the joints opened On the left side (Fig 3) 
there was a very mild symovitis with shghtly in- 
creased fluid in the joint On both sides there was 
a complete, but very narrow, horseshoe of regen- 
erated tissue which looked hke fibrocartilage Both 
sides showed hyahne cartilage degeneration on the 
lateral condyles 

Sections cut transversely through the regenerated 
tissue on the nght side showed a well developed con- 
nective tissue In places, however, one could make 
out shghtly bluish areas suggesting cartilagmous 
matrix and in other places a few celh which looked 
hke cartilage (Fig 4) 

Dog 4 On January^ 21, 1935, the anterior one- 
fourth of the left mternal semilunar was excised 
and on the nght side a cuneiform section, measurmg 
4 milhmeters externally', was removed just antenor 
to the internal lateral hgament No fixation was 
employed. 

On March 22, 1935, (8 weeks) the dog was killed 
and the jomts opened Grossly the jomts appeared 
practically normal On the left there appeared to be 
a complete regeneration of the antenor one-fourth 
of the fibrocartilage, and on the nght side the gap 
was filled m with a tissue which was grossly' fibro- 
cartilage 

Sections at the junction of the fibrocartilage (Fig 

6) with the newly regenerated tissue showed an 
abrupt transition from fibrocartilage to connective 
tissue The new tissue consisted entirely of con- 
necUve tiswe, there bemg no cartilage cells present 
It apparently ongmated entirely from the connec- 
Uve Ussue of the svnovnal membrane laterally (Fig 

7) 1 smee there was no evidence that connective 
Ussue was growing out from the fibrocarUlaginous 
stumps 
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A complete extlip&tlon erf tlie (ntenud tom- 
ItmAT cartQife wu done on 4 knee }obti 
fnbtotii eztlmtioo on 1 tod partial cxdtloD 
on 3 othgv In 3 caset tEe Mnta were tm 
rooMiied for ii 7 and 3 daya time The 
}amta were reopened 8 to 14 weeks later In 
every case tire extirpated cartUafe was re 
placed by a aemnunar disc of firm gliatmlng 
tissue which groas^ was similar In every way 
to trtM fibrocartllage. hllcroacoplcallj thu 
was fonnd to be connective tlsnte. In i case 
a few ccDs, su^aously like cartilage, were 
seen 

Granular degeneratkxi of the artfenUr car 
tllagcB of the nrethal tlblal aod femoral con 
dyles aaa a uniform finding In each erf these 
experimental casea. 


RZTZRENCES 

Him RffCDosiko d tb — ^ - 
Dtptwfaalftrtir ( Cbir 1431 m •] -«6x 
FnM,E BcdklUtcaeniMcddUaiBcUArtE^Q. 
cVrr d orpuW dt CBcrstaMBia, 1; ua-w 

a lBm,ACfT latgraal D utnw mtn a d & iSo 
JolM ifi ud 90 K«v Yoft c« 

gjC 

4 CnaCFV A Rcfcocnrka o< kAoml m J iiw CHb- 

bai afttt ■prtrion RnL T Sox ni 9 I'l'n 

5 Jo'oo, Sd Rouarr So d IdanJ^ 

ii u f (uya t»of Kan JcU b^A O T Fakir W al 
0 Fnix BeicawUMO 4o rwwkhrt w 

rufilisanadicslracrpcii ZiratnTU I Qm 
I9>V> 5< 

7 Umax. WExax? 
u ii aUaJJ dai Jl 
Q* t9>^ 45 « 

S Pt&s, Bauao . 

disLDt™nt> ct un jmt DcoUck* ZtxSr I 
Qdx j9 7 105 , , 

9 Uaa Fariber i ir » n rani ri j itadia oa tla patkiep 
k Istmal dcrmivaiera dtSekaaijiaBt Dmnt 
Ztjdtf f 91S, iti-t UV^S 



JOHNSON ET AL AMNIOTIC FLUID CONCENTRATE 


171 


AE'INIOTIC FLUID CONCENTRATE AS AN ACTIVATOR OF 
PERITONEAL IMMUNITY ^ 

HERBERT LESTER JOHNSON, M D , F A C S , G KENNETH COONSE, AB.MD.FACS, JOHN B 
HAZARD, B S , M D , PHn.H’ S FOISEE, A B , M D , OTTO AUFRANC AB,BS,MD, 

Boston, Massachoseits 

From the Department of Sorgical Restaioh, Harvard Medical School 

A CONSIDERABLE and sustained mor- philic and the sediment ■will show compara- 
tahty and morbidity from postopera- tively few erythrocytes or mesothehal cells 
- tive pentomtis brmgs forably to our (Fig i) If the level of the threshold is ex- 
attention the madequacy of estabhshed ceeded we see reaction in proportion to the 
methods m deahng with this problem Not- excess In these latter cases the exudate is 
withstandmg the high degree of perfection hemorrhagic, the pnmary neutrophihc pre- 
attamed m our aseptic and antiseptic tedmique ponderance, common to most acute pentoneal 
we are still confronted by the specter of infec- exudates, is soon replaced by the large, wan- 
tion following surgery of the serous ca'vities denng cells (so called histocytes) and the exu- 
In our attempt to meet this situation we date sediment shows an abundance of eiythro- 
find a very prormsing possibihty m immunixa- cytes and cell detntus The systemic reaction 
tion of the pentoneal ca-vity by the operative serves as a further guide in determinmg the 
or pre-operative introduction of a stimulatmg irntating effect of a given agent This may 
^gent vary from no reaction at all, as m the case of 

It is now defimtely established, both cbm- mnocuous substances, up to a severe local 
cally and on expenmental animals, that the and systemic disturbance in the use of the 
introduction of certain foreign substances into more active imtants In these latter cases 
the pentoneal cavity -will excite the produc- intrapentoneal injection is followed by local 
tion of a defense exudate The contents and pain, tenderness, and a varying amount of 
volume of this exudate will be determmed to abdommal distention, fever, malaise, anor- 
a large degree by the character and amount of exia, and the upset of body chenustr}'- common 
the substance introduced Generally, this to such reactions 

exudate may be said to contain serum, leu- The history of abdommal surgery is replete 
oocytes, erythrocytes, fibrin, lytic ferments, with attempts to modify or prevent post- 
opsonins, and other antibodies, and, presum- operative adhesions, but comparatively httle 
ably, a host of unknown substances which m- attempt has been made to establish a harm- 
fluence the processes of defense and repair less, rehable method of pentoneal unmuniza- 
However, such activation of the pentoneal tion, m fact there are only two agents in corn- 
defense mechamsm should not be attained at mon use for this purpose (6, 10, 13) 
the nsk of destructive imtation A stimula- Substances proposed for the prevention of 
tion threshold exists beyond which one can- piostoperative adhesions would concern us 
not go without causing tissue damage The httle m this paper were it not for the danger 
level of this threshold shows a wide mdi'vidual attendant upon their use The greatest nsk 
vanabihty and may be observed in the expen- lies in their mtroduction m cases hkely to de- 
mental animal and in operative procedures on velop postoperative infection Such agents cis 
human patients who have received pre-opera- papain (8) or pepsin (i 5) which are said to 
bve instillation of a stimulatmg agent (16) accomphsh the prevention of pentoneal adhe- 
MTiere the optimum reaction to the activatmg sions through the digestion of fibnn are ad- 
2gcnt does not exceed the level of the stimu- mittedly destroying a first hne of defense, 
lation threshold, the exudate is usually pink fibnn being a most important element in the 
m color, slightly murky, and contams con- pentoneal defense mechamsm through its part 
siderable fibnn The differential exudate m localizing mfection and preventing absorp- 
white cell count will be preponderantly neutro- tion of bactena and their toxins (4) Other 
‘Rad nt the F«ulkner Hosplul, Boston. MnsjachuKtU btforc the Cliida! Consrtsi ot the American CoUege of Surgeons. October i8 lojj 
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t^eat* cudi u hypeitmik (tuoMe (i) cod 
•odnun rldmlcole (ix) aB lEc 

pxodoctkn of k tREoeiKkKttpait^nMal tnntu* 
djite tie t dohnct rnguce la tEe pment e ol 
poct<«eTtd\’e hifectiocL, dace thej too defett 
the tB importtst procetzi of tocaHatfcm In 
tbe pue of nodioiQ rk^loofeite tben b tlto 
videipTetd cell duruptioD (Fig »S) 

Tltt deoentJ of defeote ^ reptir coo- 
{ji peritosietl CTudtte t nomtl 
t«UtV)Q to HLdi other io their defesM trdvi 
Uef(9) ThkhtteidependezKsboftbeatzDost 
iiBporuace Ic cuTTing oot the whcde nnxm 
cf unmtmi^rtttd raxtir Aoj' mgent vtodi up- 
thb Dormtl order of tdloa by ttimoltrinf 
ooe part of Uk defmte mechmbm tt the ex 
penie of toother or ly dettroyin* chk or mote 
pert* of the TrbQie, U otnrioa*Iy detiirocnUI 
tad }ti u« b dj/ficuh to /njtify 

A* t btnnkw bat effectire tctirttor <Jf poi 
tcmetl inuiTpaity we ttsc t purihed concen- 
troted, bovine unniotlcfluid (7) laooretrly 
uorl. with tnmiotic floJd our charts had to be 
OMifined to cues of tbdoToiatl ccureen kc 
tkiD dnet tbc*c were the ooly operttiont tt 
whkh t supply 0/ the flofd m t rettoatlTfy 
uerOe coaditiOT wtj tTtHable In t coull 
•eric* of cue*, over t period of 4W yetrt, the 
re*alt» were »o tataUctotT M to justify the 
OM of this iteot la tbooicintl opentktni 
other than cesarcta •ectkmi. Farther to 
esUbUsh the efficacy of thii •abtttace u tn 
tetiTttor oi peritoaetl Iminunlty * toitB 
taia of lihorttoiy tnfmtl* were used tsd 
our combined obsw^tkau were pablbbed In 

iW W 


An esMsdtl to the f.rrt ended tppJkttkui of 
this new technlqacwutheesttblisLnexitc^u 
tmpk tod rehtble Kurte of fopfJy of the 
wh^ fluid tnd & zxKthod of porificirioA V hkh 
would render the end piquet pnetkafiy 
lonocoont. For this purpose bovine tmnW lc 
fluM wu selected By t pmeti of coocestia- 
tfoD frtetkattioa, tod poriflcsticia, cerUia 
proltina, teraxt albumins, llpAhi, and ether 
titlly htzatful rxhstances are rtzooved 
the whole fluid. 71 i« nd prodeet we 
refer to u amnibtk fluid cooceatiate ‘ 

In 10^ Rinlln tod Btrgen reported a 
•eriea of dinktJ cases In which they n*ed a 
bacterial v*4xlne made from coltora of coioc 
badflos and streptocoed (10) Tbit agent 
was eaa p loycd for pre-op*i»tlvc peritoised 
imm nntntifm only StdnWg xnd Goldhhtt 
ofcserved tl>eacllaD 0/ this vaedae tobenoo 
specific aod have modified its preparatkiQ by 
sospendlnr the UDcd colon bodOi b a t per 
cent solotka of gam tragacinth (15) Stoce 
bacterial vaednea and annbtk flnld cmcen 
trale are the only two agents in comnwo « 
« actiTatot* of peritooeal hniwanltr thdr 
respcctfre merits will be referred to Jo some 
dctalL 

A of 70 dogs were used in an esperi 
oteotal atndy of the basic wtedple* of peii 
totttal Immuaisatloa The local and lystemk 
effect* of amniodc flald coocentrate and cnic* 
badllas vaedne when introduced Into 
peritoneal cavity were cfaechfd by the ate of 
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TABLE L— SUMMARY OF PERITONEAL REACTION IN 40 NON-INFECTED CASES 


SubsUnce 

Average 

I lyateiDic 

1 B a 

optimum 

nse 

Time to 
optimum 
reaction 

Character 
! of exudate 

Atotjc 

enidutc 

U B C 

Fibrin 

Pentonemn 

Climcal course folio-mug injection 

Anuuobc fluid 
concentrate 

X2 000 

6-13 hours 

Clear, thick 
bloc« tinted 

75 Ooo 

High 

Fink, imooth 
injected 

^kind reaction no apparent dis* 
comfort 

Colon vacane 

1 

34tSQ0 

4S-72 boon 

Bloody muiky, 
dark 

120,000 

\ cry 
tlifht 

HemorrhJitic,mark 
ediy lujected 

Uncomfortable for 34 to 4S hours 
Often sc\*ete reaction 

Control — 
nonnal saline 

8,000 

6-13 hour* 

Thin, blood 
Unged 

15 000 

None 

Pink, modcratel> j 
injected 

Mild reaction, no apparent discom- 
fort 

MerthioUte and 
normal saline 

13,000 

6-12 hour* j 

Thin, blood 
Unged 

33,000 

None 

Pink, moderately ; 
injected 

Mild reaction, no apparent discom- 
fort 


Control substances, such as normal saline, 
papain, merthiolate m nonnal saline, and so- 
dium ncmoleate The ammals were divided 
into two mam groups, infected and non- 
infected TaLing the non-infected group first 
we noted the systemic and local reaction to 
colon vacane, ammotic fluid concentrate, nor- 
mal sahne, and merthiolate (i 20,000) m nor- 
mal saline In a small number of animals we 
tned added control checks with papain and 
sodium nanoleate In the infect^ group we 
used colon vaccme, amniotic fluid concentrate, 
merthiolate in normal sahne, papam, and 
further controlled the experiments by the use 
of untreated animals Observations on both 
groups were made through the medium of 
systemic and exudate white counts (total and 
differential), fibnn content of the exudate as 
detenmned by clottmg, peritoneal sections 
and smears, cultures, and the chmcal course 
of the animals Wffth suitable allowance for 
the wide individual vanability common to 
dogs, and for the difficulty of maintaimng a 
standard of virulence m the bactena used, we 
were able to make some fairly consistent find- 
ings over the entire group 
Our first observation was the immediate 
clmical reaction of the ammal to the agent 
used In the case of the ammotic fluid, normal 
sahne, and merthiolate animals no immediate 
or remote discomfort was noted These dogs 
were practically as weU at any interval follow- 
ing the mtrapentoneal mjection of these sub- 
stances as before their use The animal re- 
ceivmg sodium ricmoleate gave evidence of 
great pain durmg the process of mjection and 
was sick and very uncomfortable until sacri- 
ficed at 12 hours In the dogs receiving colon 


bacillus vaccme, a rather severe local and sys- 
temic reaction was noted They seemed to be 
m considerable distress as emdenced by whm- 
mg, restlessness, anorexia, and malaise There 
was also noted varymg degrees of abdommal 
distention This condition lasted usually from 
24 to 48 hours One dog was m such pam im- 
mediately foUowmg the mtroduction of the 
colon vacane preparation that the use of mor- 
phine was necessar}’- Three of these umn- 
fected colon vaccme dogs died before the usual 
48 hour immunisation mtenml had elapsed 
and autopsy failed to reveal the cause of death 
Cultures of the vaccme used were negative 
Our next observation was the systemic 
white count (Chart i) These tests were made 
when the dog was received, previous to any 
medication or mampulation, and agam at the 
tune of each pentoneal inspection. In the 
infected animal, it was made before the mtro- 
duction of hvung bactena and at the time of 
the postmortem examination, whether the 
animal died or was sacrificed 
In both the infected and non-infected group, 
the systemic white count was much higher m 
the colon dogs than m the amniotic or control 
dogs The shght mitial nse and fall v as fairly 
constant m all animals and probably marked 
the stage of sudden withdrawal of leucocjdes 
from the blood stream to meet a local emer- 
gencj^ Dogs receiving ammotic fluid concen- 
trate reached the peak of their systemic white 
count at 12 hours, while colon vacane animals 
continued to nse for 24 hours In each case 
gradual recession followed until at the end of 
72 hours the count m the colon animals ex- 
ceeded that of the ammotic fluid concentrate 
animals by about 25 per cent (Table I) 
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When the peritowom wm op>e*cl we ob- 
KTvcd the etmuQt tod ehencter ol the cto 
date. Color cotairtgtfy white oeQ onuit (to- 
UliaddiSemtiail dottlo; aod crD detriuu 
were the suun polau d wd fci rrf ia mddag the 
CDoptriaorL Tm coodltlon of the peritooenm 
w«i QOted gioMlj tfid eceikini were Uicn for 
aikrtncDpic eAmuutkn 
All eimi*tcs ebowcd a dcffree erf rrtlDe*» 
ranging from a UAt pint, tn the animal* In 
whl^ amokitkfii^ and saline were used to a 
heavy biood red In the dop In which the 
coku vaccine wa* uied The ain*i*ta»CT of 
the erodate »*» largriy depes>dent oo the 
fibrin content. Thb wa> detmuioed roughly 
by the amount and ^jced of Jdling In rverr 
loftance the peritooeal eiodate In the amol- 
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Otic fluid animal jdkd aoUdly in from a to 5 
mioutn and in i dog, 4 boon after tbeubo- 
diKiktn of amniotk floM coaceatrate, the en> 
date ^eCtd in the rtem of a larR tjiitm wilUa 
the abdoxnlitft] caricy The ^emtial white 
cell count of the exudale in all anlnah vu 
cfaancteriicd !;> an early prepoodennee el 
neutiwphflk leirtocyte* FoUowiag thli pri 
mary rcartloo tn the atimalatiog tuhttancx 
the onJtrophflk Iruccxyte cooat receded and 
the laj’ger phagocytic ceDt, ao called hifto- 
cytea, ui'i'idcd the field In Increasing numbers 
The animal* receWng coton vaciioe pve the 
higbeat arerage total white ceD count (C2iart 
j) Taking ihia exudate white ceD count as a 
guide we obaerved that the optimum reaetka 
In the cokm aerk* occurred at appcoriioately 
>4 boun and was notaioed for 48 to 7s boor* 
At about the :r4 hoQ/ period th^wasadeh- 
nite receauoo of the nentrophlle* a»d a trt- 
mendoua IncrcMC In the hlttocytea fFlgi 17 
18 and lo) In the amnlotic concentrate ari- 
mal*. opdmom reactioo was obtained In ap- 
praimatriy i» boureand w**foDcwed by aa 
uumcdlate recesaKn of the total white ceS 
count if infection or further itlmulatktn acre 
not lntxx«chtccd A rrlariTely tBuH numbw oi 
tdstocyte* waa noted If the Eombet of exu- 
date i^te orila induced far a gfren arat wee 
an bdez of the animal • immunity wfaea lofec 
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tion was supcnmposcd, it would scn'c as a 
strong recommendation for the use of the 
selected agent Such, how e\ er, is not tlic case 
In fact, the percentage of reco\ cries of infected 
animals protected by ammotic fluid concen- 
trate was higher than in the case of animals 
protected bj any other substance (14) (Table 
II) In the control animals treated with nor- 
mal salme and mcrthiolatc in normal saline, 
the exudate white count averaged 15,000 to 
20,000, respectively (Fig 3) The protection 
in these animals w'as verj transient 

In normal, im treated dogs we found no exu- 
date and no pentoneal white counts Smears 
of the normal pentoncum showed an abun- 
dance of healthy mesothefial cells (Fig 4) 
The complete absence of other cellular struc- 
tures IS interesting in mcw' of the fact that 
Dickson and Kixford claim a normal intra- 
pentoneal white count of 23,000 per cubic 
millimeter m the human wath histocj'tes form- 
ing 45 per cent of the total WTien we consider 
that the human cases from which these deduc- 
tions were drawm were sufiiaently pathological 
to reqmre surgical mterv^ention, it may ac- 
count, in part at least, for the discrepancy be- 
tween the human cases and our laboratory 
animals These investigators further suggest 
that the preponderance of histocytes found in 
the exudate of cases receiving colon vaceme, 
48 to 72 hours before operation, are the most 
effective part of the defense mechanism and 
the benefiaal effect denved from the use of 


colon X acanc, before operation, is due to their 
activity This is contrary' to our obsenmtions 
Figures submitted b> Smith m Ins attempt 
to immunize rabbits bj the intrapentoncal 
and subcutaneous injection of streptococcus 
antitoxin arc in keeping with our own conclu- 
sions on this point A chart plotted from 
Smith’s figures shows a rapid nse of neutro- 
philes in the first 2 hours to about 96 per cent 
of the total white cell count with gradual re- 
cession, ox er a penod of 5 days, to about 50 
per cent (Chart 3) Dunng this penod there 
IS a gradual nse of the histocytes to about 30 
per cent of the total It is our obserx'ation 
that histocytes are super-phagocj’’tes and 
come into the picture late in response to the 
influence of dead tissue Smith’s findings, to- 
gether with our own, suggest that there is 
some basis for this conclusion Contrary to 
this usual relationship, how ex^er, it is not un- 
common to see an abundance of histocj tes 
and neutrophilcs in the same field w'here the 
infection or imtation has been sex-ere and long 
sustained (Fig 5) This fact alone suggests 
that local immunity cannot be measured in 
terms of the total or differenbal exudate white 
cell count Other factors, chiefly humoral, 
play a most important part (9) 

The technique employed for superimposing 
infection in the vacanated and control am- 
mals was vaned In the first three senes colon 
xmeane, ammotic fluid concentrate, normal 
saline solution, and untreated control dogs 
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were ujc<L A method proposed by ZHvid ukI 
Lorlof wu followed, m which the ■gr alut 
with Iti t4 hour culture of living bicterii. wm 
pUccd In the pentoneal cavity through a 
mafl abdondnaJ fncfifon In the remalolog 
animib we uied the method of Steinberg iim 
G oldbUtt Introducing the living organlsnu in 
40 cubic centimeter* of a a 5 per cent gum 
trancanth solution by the oae of a needle and 
fringe. In a lingle dog 50 cubic centimeter* 
of an eicartionally hea\’r concentrate of ooioa 
Tmcdne (lonr balbon per cubic ccndmeter) in 
nomu] saline waa tued for the pgrpote of com 
paring local and lyatemk; reaction ai well a* 
the degree of immunity when Infection waa 
Introduced 48 hoori folkrwlng vaccination 
(Fig It wa* our ImprcHloa that this ani- 
mal did generally better than the average 
cokn vacdne dog In a tingle aeries of 4 do^ 
compiitlng animiJi treated by amnlo tlc flidd 
concentrate, colon vacdne, ptpam, and the 
nntreated contml dog to cubic centimeter* of 
a virulent culture of cwo badOI and atrepto- 
coed was injected intriperitooeaHy in each 
treated at the aame tho tmfmmU 
fog agent wu futTodaced. The untreated a>a- 
trol animal received a tlmllar amount of the 
Infecting agent In the aue of tik; colon vac 
dne anfmal death foQowvd at i) bouri the 
papain anli^ died at 15 hour* and the am 
mode concentrate and control «nfm«k stir 
vi ve d the Infection. The amniotlc concen- 
trate dog was qnlte dek for 14 bouri following 
which improvement took place until he was 
sacrificed at 48 hour* for the nuiposc of ob- 
taining smears and tissue sections. Tbe om- 
troi d^ continued very rich up to the 48 hour 
period at whkh ttme he also was sacrificed for 
comparative study This experiment was an 
interesting ohscr^tlon on tbe protective 
value of the agent used when Infection was 
Introduced at tbe time of peritoneal vaedna- 
tlon but it was not repeated because r» 
SIC made for the protective value of 
coloci vacdne or pjpatn when employed in 
this manner 

A comparative study of the pcrftoQcaJ 
smears secdoits of the infected and anin 
fected gr o up s gives some West ol tbe phyil- 
ology of the peritonesl dcftmse mechsnlsm 
and demanstrates the variations of tbe d t sa i- 


cal reaction that occur in response to the toe 
of certain substancea. 

Standard textbook descriptian (0) of the 
reaction of the pentoneum to Initatito or b- 
fecdon depicts lor os the formstlon of a mh- 
aeioQS edema a choking of tbe veaseb irilh 
leucocytes marglnation and migration of tbe 
white ccQs through the vessel wsBs Into the 
aunoundlng tissues the escape of varying 
aombers of red ceDs with the lenaxytei and 
the ddlvery of the subseitus edema, at leut 
In part, into the pentoneal cavity where h 
assists in the fonnsdon of a plastic 
and provides a medium for the activity of the 
phagocytes, opsoalns and other antl-hodles, 
lytic fennents etc. PoUcming the mccessfol 
amdosion of the defease reaewn we have the 
terminal delense-repalr effort resolutioiL Tbb 
activity b marked by tbe retum ol neutm- 
philic incocytes to t^ vessels a treaMndom 
increase in the number of large wandenng 
ceSs recessloo of the Bibaoous edema, and 
a restoratioD of surface ccpodnulty In oot 
sttggpt to activate the peritoneal defose 
mechanism by tbe use of amniotlc ffold con- 
centiate we have succeeded In reprododiil 
thtspfcture. 

Taking a seetkm of normal peritODeun 
(FIfs 9 and 10) as a standard and cemparfog 
It with a section of peritoneum from a dog 
that bad been injected intraperitonesOy with 
50 cnbic ceothneter* of anudoUc fluid ct»- 
centrale IS beur* prcvloualy (Fig ri) we find 
that definite changes of a defensive nature 
have taken place. Moat iropresrivc Is the tre- 
mendous edema of tbe subscrous tliaue*. The 

lymphatics in the loose areolar tissue are not! 

bly dilated and the blood vesKls show typical 
mar^nathm and migration of the leucocyte 
(Fig ra) The vein*, especially are distended 
In keeping with tbe itormal physiology of de- 
fense. The mesothellal layer Is intact and 
frtnn its relation to the sabserous edema, it is 
not difficult to visueJlie rMi structure acting 
as a filter through which the defense edani ii 
deUvered Into the peritoneal cavi^ where It 
fonns the exudate common to perfccmoal re- 
ipoQse to infection. Figures 13 and 14 
the next step in the defense nteehaniim wbm 
(nfectioa enter* the field. Tbe dog from whbh 
tbk section was taken r e tef Te il a virulent cal- 
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Fig I Fig 2 

Fig I Smear of \asceral peritoneum reaction to am- 
(etin at 13 hour; Xno 

Fig 3 Smear of \asccral peritoneum reaction to colon 
laccinc at 73 hour^ Xiio 


« 



Fig 3 Fig 4 

1 ig 3 Smear of Msccral peritoneum reaction to normal 
saline at 13 hours Xiia 

Fig 4 Smear of normal iisccral pentoneum of j-oung 
hcaltha dog Xiio 


ture of Streptococcus hacmolyticus at the 
^ame time that ammotic fluid concentrate was 
introduced The dog sumved the infection 
and was sacnficed at 48 hours to obtain spea- 
mens Most staking in the low power stud}' 
of this picture (Fig 13) is the tremendous 
number of leucocytes present in the subserous 
tissue The subserous edema, noted in un- 
infected animals, has been largely delnered 
into the peritoneal ca\aty Here the defense 
elements contained m this edema, such as 
opsomns and other anti-bodies, lytic ferments, 
bbnn, certain catalytic agents, etc join in the 
general defense repair effort \ section of 


fibrinous exudate (Fig 14) seen on the peri- 
toneal surface of this animal is lery mstruc- 
tn c since it suggests the probable order of de- 
fense and resolution A mass of fibnn, literally 
loaded with leucocwdcs and a small number of 
histoc} tes, is seen as it is being lifted off the 
mcsothehal cells b} a layer of huge bistoc}des 
This picture is t\pical of the normal order of 
defense and repair and m the presence of such 
a \’igorous defense reaction it is not difficult 
to understand w hy we find less remote post- 
operative adhesions in some cases suffering 
from a severe pnmar} infection than in cases 
of pentoncal surgery in w hich infection has not 



Fig S Fig 6 

Fig 5 Smear of pentoneai exudate from control anunal 
60 hours after infection mth colon bacillus and Strepto 
coccus hicmolyticus Xiao 
Fig 6 Smear of visceral peritoneum 48 hours after 
injection of excessive dose of colon vaccine (4 billion per 
cubic centimeter) in normal saline. X 1 30 
Fig 7 Smear of visceral pentoneum 60 hours after m 


Fig 7 Fig 8 

fection mth Streptococcus hamolj’ticus and colon bacillus 
m dog protected bj ammobc fluid concentrate Im 
muiuzation interval 13 hours. Xi 3 o 
Fig 8 (Same as Fig 7 ) Oil immersion Smear taken 
from dog maUng excellent chmcal recoiery Xote the up- 
parent activitj of the histocj'tes in this stage of resolution 
Xaso 



playtd & pert Attention Ii il»o called to the 
fact that In this entire deferac rapooae under 
itiraulatioa by ajnnlotlc fluid cooceotrate 
beioorrhagc la not conaplcooua 
The IntTipaitoDeal introduction of ImUt 
Ing chemical forei^ bodiea, bactenaJ vac 
does, or any combinatloQ of the foregoing 
cause* a conaidenble vanatioti In ddenae 
picture Hemorrhage b present In proportion 
to the amount of imtibon or tnoma The 
volume of exudate or traxuudate la influenced 
marixdly by the type and tooldty of the Irrl 
tatlng substance and the esudate cefl picture 
at the end of 3^ to 73 hours may be an altered 
as to be almost a complete rercr aa l of the 
dasdea] order of the defense mechanism 


Spedhe instances of the dutortloo of the 
peritoneal defense mcchanlam may be seen 
in the Qse of subctance* such as papain to- 
diom ridooleate, hypertonic glucoae, vanoci 
oils and the bacterial vacemrs. espedsHy b 
the latter be suspended In a gum tngacutb 
solnOon 

Coosdenng flivt the peritoneal reapoose to 
the intmductwD of baiaeful vtcones (Tg 
17) we see at the end of 14 hours a msri^ 
odlular infllomon of the lubaenua dscoea 
vrith the formation of a considerable asenDt 
of surface exudate There b also present a 
moderate amount of lubseroos edemi A 
doeer study of the field under hl^ poser and 
oO Immemon (Figs 18 and ip) bringi ont the 
fact that the ceDular mfiltrabon U almoat en 
tlrely bbtocytic The CTudatc appears to be 
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Fig 17 Fig 18 Fig 19 Fig 20 

Fig 17 Pcntoncal response to colon \accme in gum Fig iq Oil immersion of Figure 17 to shon cellular 

tragacanth at 24 hours X47 structure of esmdate X2so 

Fig 18 Enlargement of Figure 17, to show subendo- Fig 20 Peritoneal reaction to normal saline at 1 2 hours 

thelial infiltration of histocj-tes X135 —introduced for companson X23 


made up completel}' of these large wandering 
cells enmeshed in a few loose strands of fibrin 
Not only does the serous surface appear well 
supplied with histocytes but the immediate 
subserous connective tissue is hterally choked 
with them and the infiltration even extends 
into the muscle layer Consistent i\nth this 
cell picture is the fact that the blood vessels m 
this same section fail to reveal the presence of 
the typical defense picture of leucocytic mar- 
gination and imgration 
The peritoneal reaction to infection at 48 
hours after the introduction of a 24 hour living 
culture of colon bacillus on an agar slant may 
be seen in Figures 21 and 22 This animal had 


received the full 72 hour immunization inter- 
val recommended in the use of colon vacane 
The subserous connective tissue shows no evi- 
dence of edema and contains areas of hemor- 
rhage The exudate is made up almost entirely 
of histocytes and abundant cell detritus In 
view of the fact that the defense exudate in 
animals treated with colon xmccine is usually 
hemorrhagic in appearance, the presence of 
subserous hemorrhage and a large amount of 
cell detntus m the surface exudate is sigmfi- 
cant This seems to indicate that the color of 
the peritoneal exudate in these animals is due 
to broken down red cells 

The ox’^erwhelming number of histocjdes in 



Fig 21 Low power slud^ of peritoneal response to 24 
hour agar slant of colon bacillus Dog protected b> 72 hour 
immuniration interval watb colon \ accine X 54- 

Fig 22 Same as Figure 21 — oil immersion Magnifica- 
tion to show hemorrhagic eiiudate and predominance of 
histocjtcs X280 

Fig 23 Smear of \isceril pentoneum from dog pro 


tected by colon lacane — 72 hours immunization interval 
— sacrificed at 48 hours after infecUon with colon bacillus 

X133 

Fig 24 Smear of vusceral pentoneum protected b\ 
amniotic fluid concentrate — 12 hour iiiunutuzaUon in- 
terval — sacnficed at 48 hours follovnng infection with 
colon banllus Xr33 
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¥^ t$ PctHoscaJ rnccin to tbe letrothuia* ol 
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the ciudttte of the Infected and two lofectcd 
cokm vacdoe anlmali may be explained by 
the pretence of tbe dead b^erla ^ the vac 
doe and the exceat of cell detritus la the cm 
date This view Is in keeping with the eatab- 
Ibhed fonctloQ of the hlstocvte u a scami^ 
aad mar be mme fndlatioa oi the destructf^ 
effect 0! a given afent 

Papain dlgeats fibrin and the tneaotheUal 
layer of cells (Fij 15) Tothlsertaat kicaD 
xatloD of Infectsoo a^ the prevention or re 
tardation of absorption of bacteria and tbdr 
toxins U interfered with Sodium ridookale 
In a 1 per cent solutioo b extremely irritating 
(Figs. t 6 and 37) It Kts trp a violent rcactioo 
In the peritonesd cavity with the formatioa of 
a trcQKTvkms transi>ute of tow ceU count 
(Fig s8) Hiere is alao present a widespread 
disruption of surface tisssw cells and pnago- 
cytes. Hypertonic glucose solution (so to 30 
per cent) whOc oot destructisT like sodium 
ridnolcate, does induce tbe formation of a 
large transadate ajxl ccHtsequently interferes 
with iocaUxatlon of fnfectioa resulting in a 
hi gh mortaJIt) among the cxperimenUl anh 
mab (a) The oils arc notorious for their in- 
effectiveness in preventing adhetioos and for 
the formation of so called oil tuntors 
ar start or stitOy 

Tbe purpose of this invesrigattoa has been 
to weigh the merits of subatances conimonly 
Introduced Into the pcritoaeal cavity to estah- 


Uth peritoneal Immunity or prevent adbeiioftt. 
or both Our chief cooeem U to secure the 
highest poaslble degree of protectkni igtlnst 
postoperative mfeetJoa and adhesions iritb s 
mhtlmom of phyxlologiad dblarbaact. lo 
accompUihisg this point an ioporlast fsrtor 
b the hot reared in obtaining the optiatum 
defense readloQ to a ghm sthmihtlDg tfol, 
the so called Immunizing iateml Equall) 
important Is tbe syatonlc effect upon tte pa 
tlent Guided by previous teachings and our 
own experimental work we have tried to re 
produce, asq^tlcaffy the daidcal peritcaie«] 
reaction to infection 

We believe that the ideal activator of pen- 
loneal immunity Is a substance whkh chrml 
cal analysis and extoislve dinkal and labora- 
tory trial has provTd innocuous ooe ahkh 
may be used before operation without dis- 
comfort or dinkal upa^ 00c which has an 
immunidng interval sufficiently brief to be 
adaptable to operative Introductk® one 
widefa Is rigorous enough to be cffcctl« with 
out ovmteppfng the sthnolatiou threslwld 
and finally ooewhjchaillInduccapcritooeiJ 
reaction sunilar In charactef to that laid down 
b> the normal peritoneom In tbe presence of 
Infection In addition to these requlreiDenti 
vudh an agent should be stable and free from 
remote untoward reactions 

From tbe experimental and dinkal ertdence 
upon which this paper is based it has been 
dcfinitdy proved that amniotk: fluid coocro- 


JOHNSON El \L A^INIOTIC I'l UID CONCEKTRXTE 


trate most effcctnch meets the foregomg re- 
quirements The onl\ other substance now 
being employed to any extent as an actu-ator 
of pentoneal inimumt> is the bactenal vacanc 
of Rankin and Bargcn wath modifications b\ 
Steinberg and Goldblatt Extensne clinical 
trial and laboratory expenmen ts ha\c proxed 
this agent effectixe However its use is con- 
fined to pre-operative administration 4S to 72 
hours before the abdomen is opened and the 
protection afforded bv its introduction 
attained at the cost of a considerable physio- 
logical and clinical upset and a long immunis- 
ing interval In our cxpenmcntal work, at 
least the product itself has not proxed stable 
Other substances such as normal saline, 
papain, and sodium nanoleatc xvcrc studied 
chiefiy as controls and for the purpose of learn- 
ing their beneficial or destructixe qualities in 
the infected and uninfected ammals 
A careful study of the charts, grafts, smears, 
and tissue sections submitted will substan- 
tiate the foregoing obserx ations 

SUMMARX 

1 Exndence deduced from a study of 70 
dogs shoxvs that certain substances when in- 
troduced into the pentoneal caxity xxnll exatc 
the production of a defense exudate 

2 The character of the exudate will depend 
upon the substances introduced 

3 The use of agents relying upon digestix c 
ferments or excessive irritation mterferes xxnth 
the normal physiology of defense and repair 

4 The bnef immunization interval required 
in the use of amniotic fluid concentrate makes 
It adaptable for operative as xvell as pre-opera- 
tive introduction 

5 Ammotic fluid concentrate proved to be 
the most effectix'e agent used in these experi- 
ments 

6 This study is aimed to contribute to the 
kiioxx ledge of the basic pnnaples of pentoneal 
immunization and is oflered as an aid and 
stimulus to further inx'estigation in this com- 
paratively new and important field 
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Foan THE UAIO CUMC 

THE REPAIR OF POSTOPERATR'E DEFECTS IM'OUTNG THE 
LIPS AND CHEEKS SECONDARY TO THE REMOVAL OF 
MALIGNANT TUJIORS 

LORDON B Sn\ M D 1 A C S A*j> >RI'a)ERICC FIGI II D FACS RwMtm, Mp. t»m 


T he majority of dcfecti iboot the muolh, 
«ihKh catDe tmder the cire of the plubc 
kurenc ve confeninJ or tnumatlc, or are 
the refiut of treatment of tnallKnant tomon 
While perfontioo of the bpi, cheeLi, or jta* 
rarely on eVipa following pro^ treatment In the 
eart> ita^ of maltgrumt neopUfim of tbeae 
Urocturea, the thorough rtmcrnU of ertenrive 
earrfno ma i id theae iJtuikicM not Eafreqoeotiv 
multf la tacb defects, ntsidJem of ahelher 
eradraitfon U effeeted b} sirxfeal aieasurea, 
Irradiation cr eacharotia The oae of eacharotka 
probably accooau for a pr upu rt toaa tely tugfaer 
percenufe of perforatkea than does 
treatment or mdMtkm, abee the deatroctlxe 
procenUleit readily coQtxoUed It b chiefly nith 
the poatcperative main of delects and ihdrrepau 
that we shall deal In Uus dbcuiaiao 
The occ ur rerxe of perforatloa foUoamR the 
operati\e removal of a maHgnaat necpUim about 
the month u at times interpreted as reflecting 
adicnety on the sLiU and judgment of the sur 
geon In the majority of mstaacea, such Inter 
pretatiOD ts entirely unfostifiable As a matter of 
fact. It fretpiently indicates a wider kjwwiedge 
and greater es pencoer In iWhng «i(h lesiaeis of 
this t^pe than is ermced by paUents abo rrvTal 
0(il> slight loM of Ibsne In treating locihxed 
loacttve maQgaant lenons in this Btisitioa an de- 
ment of conaervatism b justifiable bnt extensive 
acti\e groaihs must be removed aicWy rejKird- 
kas of the defoimlty produced. Thb ireqocnU> 
will neceaiJute mcriliang a large portion of the 
upp0 or loa er Dp or both, and at Umea, a pert km 
d the cheeLs jt» i, and floor of the nxxrth as well 
MortOAcr hi most cases of thb tjpe it b Ugtil) 
InadnsabJc to carry out recwwtroclne procedures 
untd after the patient has been free of mldcnceof 
the disease for a cocstderabtethne Agooddcalof 


courage sod conviction on the part of the 
oan ts remilred to eooviDce tnc patient of Dr 
Dcceaslly of prododog mch a defect and ddsriiir 
Its dosore Not only b the patient bkdj to sett 
treatment ebewherr bat od acrmmt the scar 
rtog greater difficult) often b encountered a 
csrry'UV out repair at a later stage than aoold 
have met in defng an bnin^te donn 
IVimar) dosnre of aouna foUowlnf the mwnl 
of advanced malignant kaun, even in ojet b 
which there is titaclmient to the booe Is rtiS 
practiced bv aocB surgraos ilore oftm than 
oiberwiae iiomcvet soth efforts fad oalr to 
disappilntiDeDl as j r tuii ei m praspOy en m es a 
a percentage of these cases At limes, the 
extcnslTe lamfics of tissue renders Immediate 
repair a pbrsaUunpcaBiallty In other InetiDces, 
Ui ipimJ ccmdllioo of the patient b not mlB- 
aenUy saUsItdcHy to permit the opeialioa to be 
prolonged 

The epporUme tune for repair of defects about 
the mouih ahich result fnan the remoMl of 
malignant turnon, varies aith the natoie ac 
tixlt) previoas treatiaent oOatioo, and ertml 
of the ksuHu aod ailh the age and geocnl ccndi- 
lioo of the patient CeucnllT ipaiJng recoa 
atructioD should be delayed senewhat longer fd 
lowing treatment of a squamooi cell epJthebomi 
than after trenimenl of t basal cell groath, sod 
looger after the removal of a Uglily rnaligmst 
les^ than after the removal ol an loacUve one. 
A tumor that ha^ been treated preriootl) e»7* 
dally aith rmdiatioo or cue that l*s l*tB 
dea:^ op arth rrradiatioo mar recur madi bter 
than ooc that has not betsi treSte^rcvfeuilY « 
that has been removed furgtcalh TiaibbecaBse 
malignant CFtk mar lie doroaot id the dera e’^ 
fora IcnRer time Lesioeis mvolvin* booe second- 
anlr may gradual!) ertend akmg the perwlt«s 
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I i„ 1 Mtlhfxl of rcmiHinp thu mucous membrane of 
the entire Imicr lip for precancemus lesions such as 
thickened patches of leucophicia, patches of keratosis, or 
other lesions which undergo earK malipnant changes 
higurc la shows the incision and a portion of the 
mucous membrane and subcutaneous tissue which has been 
eleaated, in Figure ib the mucous membrane from 
the inside of the lower bp has been freed rolled out and 
sutured to the skin 

Fig 2 Completion of sutunng of the mucous membrane 
from the inside of the low cr lip to the skin 

and recurrence become manifest much later than 
m the cases in which tumors aflccl onh the soft 
tissues There is greater likelihood of recurrence 
after remot'al of extensive growths than there is 
after remoNXil of localized tumors Malignant 
neoplasms that affect toung indniduals usualh 
are more actne and more prone to metastasize 
than are those which affect older people, repair, 
therefore, should be delated longer tn the former 
group than m the latter group It need scarccK 
be menltoned that a patient in poor general con- 
dition should not be subjected to cxlensit e plastic 
repair, even though the lesion apparentlt has been 
eradicated completelv Reconstruction should he 
delayed until the condition of the patient im- 
proves At times, the removal of a large, foul, 
malignant lesion of the lips or cheeks is adtnsablc, 
even in the presence of inoperable metastasis, 
because of its deleterious effect on the general 
health of the patient and m consideration of those 
who must associate with him If the loss of tissue 
in such cases is too great to permit pnmari closure 
of the defect, delated reconstruction rarelj is to 
be considered 

Most recurrences following the removal of 
mahgnant neoplasms take place within 6 months 
to a year Accordinglj , in the cases m which 
elderlj indi\ iduals have had tumors, w'hich have 
revealed a low grade of malignancj, repair is 
justifiable after the patient has been well for 6 or 
8 months, while with more active and extensive 
growths, especially m cases m which the patients 
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are young, reconstruction is better delayed for at 
least a year Bv this lime, dexnlahzed bone will 
ha\e separated, the inflammatory reaction will 
have subsided, and the margins of the perforation 
will ha\c healed If local recurrence or metastasis 
is to occur. It usually, though not always, will 
have become CMdcnt within this penod In 
scxeral instances we ha\e seen local recurrence 
dexelop more than a \ear after remoxal of a 
carcinoma of the lower lip and m one case both 
local recurrence and pulmonary metastasis be- 
came demonstrable almost a year and a half after 
rcmox'al of a IxTnphosarcoma of the cheek of an 
cldcrlx mdixidual In another case metastasis to 
the submental lymph nodes dex'elopied i6 years 
after permanent local cure of an epithelioma of 
the lower lip 

Recurrence of a malignant growth, which de- 
x'elops after repair is well under w-ay or completed, 
presents a serious problem Such a recurrence, 
which occurs beneath the graft, cannot, as a rule, 
be recognized until well advanced and it then 
necessitates sacrifice of not only the transplanted 
tissues but of much adjacent tissue as well In- 
deed, in such an event, it will be fortunate if the 
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lit 4 Lan •( imawfw let nnutm q/ rpoWban «f 
b«u lq> ud far fJattie recoectracaw ol aan novth. 

order to ealufC tk« lip Tbi detuh •< too oprratinp 
art t6en a Tictirti 7 (, aad f la mtaa caat* Im aiar 
lof e< a pertue a/ Um Bnacoai aKrabraao 0/ Iba Lp, a* a 
Ftftjrt ncoialued kklUtopmboa 


dr^iU at 
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Bot eiUM throath tW eaice«_ _ 

h, tb« wxl] (naicimlar arta (kn, x. )bu aatenor to tbr 
la a co oa taaabaM Mmaed n erdrt to aDov tbalrrtd ap 
asocoamraboM to apemiBata tWiko, faratBf an 
mraibae arfm (As ^ as ve esa aaka ect, tacb- 
asq as a/ Uus {prratiea, a-rtli ' ' 
caUOQi, vu fisrt Bsd by C T 

Ii( (. Tb( dotud trmainlaj ana b aiord (rata tbe 
la a cims ncadnoa el tba isiidt el tbc apper tip oa crtbir 
sals ta anbr to roll 10 tbs uyba si tbs nootb as tbst tba 
maibaa bbjtio gndfmSr das p pe ai i at tbs aaitba, b, 
dosarv si tbs BBicoas Bsnbms matdt tW apprf Ub 
atUrn^sd calfat to rail la tbs aafhad tbs tBoatb 


coodhioo fau not ptugitu ed to tn fa>cT*nW« 

problem of repair foOoaligt Ibc rtuxTsal ^ 
taallfn^Bt lesku iboot the rooolh vmriei 
m iilerait otei, dependim 00 tbelr rhtaaccu 
extent, ux] derree ol maligmocv Prwaocenwt 
cocxhtiOQt. toA u UuckTOed nateba d le«o- 
pkefa and Veratoala, in tba sil»tk* are be*l 
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Fig 10 Secondary closure following removal of the 
epithelioma of the lower hp This is suitable for cases in 
which the growths are of an active type and require 
cautery excision and treatment with diathermy, rather 
than pnmaiy plastic operation Loss of the greater part 
of the lower up can be noted in left figure, as shown in right 
figure, the lower Up has been reconstructed with the t^- 
nique illustrated in Figures 7,8, and 9 

removed by superfiaal excision or “shaving ” 
This consists in exasing sharply an eUiptical piece 
of mucous membrane and submucous tissue of the 
hp The piece, which is excised, should extend 
along the vermihon border of the hp and beyond 
the pathological tissue The postenor margm of 
the wound is then undercut, and the mucous 
membrane inside the hp is drawn out and sutured 
to the cutaneous anterior edge, thereby furnishing 
a new vermihon border for the lip If the growth 



Fig 0 Completion of the reconstruction of the lower 
Up 



Fig II Loss of greater part of the lower Up, chin, and 
angle of mouth, secondary to removal of extensive active 
epitheUoma of the bp and chin. At nght is shown the result 
of the operation llie replaced portion of the lower Up 
maybe noted 

appears mahgnant chmcally, it is exased by re- 
movmg a wedge from the bp, and the wound is 
closed primarily A high percentage of car- 
emomas, which ongmate on Ae lower hp, have a 
low grade of mahgnancy or are moderately active, 
and even though rather extensive, immediate 
closure of the wound is permissible following their 
removal Immediate reconstruction can readily 
be earned out, even when it has been necessary to 
sacrifice the entire lower bp A number of dif- 
ferent surgical procedures have been devised for 



Fig 12 A flap, which has the pedicle along the vermiUon 
margm (Estknder’s operation), is elevated from the left 
half of the upper hp and rotated down mto posiUon along 
the Up, after the scarred marpns has e been excised As 
a secondary procedure, after the wounds haie healed, the 
mouth IS enlarged to the left by an mcision mto the angle, 
and b> rolhng out the mucous membrane. The scars s^ch 
extend from the angle of thohp respectively to the ala and 
to the dun usually mate one continuous perpendicular 
line 
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Tif j Loa ol mUtc lover bp ud enroia erf (b* 
ctiin, »(0»darT to renoKV) at vo octxve rpltbebam* uli 
entenr ud (Uvibrmj \)r* befon wad tittr rtcon 
a< lowbp 


thi> ptupoK One of the ilnplat tixl 
tttafictory o{ these, both as TtfUti* naaml <f 
the mJL%ntiit proem and the appotrua aal 
fooetkm of the recoDstmeted bp t» cniicm of tie 
growth with a wide V rolkn-inapruoarydcnR 
of th!i defect as locUos ihouid w made btenl^ 
into the dxeLa, throogh the asg^e of the nocu 
on dtber lide, and an inverted «edge ihcnld le 
removed from the ismt portRe of the dvdi 
B> i t vcrateg the pnxtduit the upper hp maj te 
rrcoottrocted in the tame ma oner Thtlbnar 
n hat more difficul t than the last proced ore and the 
coameUc result h leM latrtfacto^ becaute of tk 
ftxatloa of the Imoet about the noae and the 
mater prominence of the acarring, ahkh resdu 
Iron) reiDOval of a aedee from atber tide of the 
loaer Up Dekved dcaure m foch caaei tt, u ■ 
rnle, orccataiy onl\ in caaca Is which the groath 
mvofTca the nmndibk or toperlcr manfU Kccnd- 
anly or afaenit bUgUymahgsanL 
WhOe imniedlate repair k dedrable in ihew 
caaea It ihonld nerei be carried out nale* the 
ktioii can be removed together alth an adequate 
margin of Donnal bane. Thb k peacdicalfy iav 



oe Um n(hi Bd* irf lb* ikcu 

ud at vtcood meotet tw 
km tr poftJim of Ih* fcp a o 
t*#id tad haed ilk fk 
lixtuew tkia ptft. ^ ■ 

b ItT foot tko hint (rf tin k^ 

k> 1Vl!»p,bmfitr ik* 
mot mm tka iBtflna w * *° 
m Ike dninea Ttie aitcm 

i^iTTTTfncwthcrrttadkrfm 

outhavd trtt hoU thv Bar 
DM erf Ike tkitfiifl n ^ 
boo b tkt tmfd flvptoWv 
Irawkt vp tad ajteitd a pn« 
I* muMJact tke kmfr ^ 
Tbe dotted tJta vrtM ^ 
ItH i Wkv em ikia fTt/l m O* 
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I ig IS Loss of part of loiver hp, angle of the mouth, 
and cheek Before and after reconstruction of lower lip 
and closure of the cheek 



Fig 16 A flap IS turned up to form the lining of the lip 
and sutured on either side to the mucous membrane of 
the hp and cheek After excismg the triangles at either 
angle of the mouth, the skin is fre^ from the lip and cheek 
and brought together o\ er the lining The excision of the 
angles of the mouth is detailed in Figures 7, S, and 9 



Fig 17 Loss of the greater part of lower lip, cheek 
and angle of the mouth, with fixation of the tissues to the 
jaw by the scar Photographs taken before and after 
replacement of tissues of upper and low er hp and cheek 
The scarring along the lower border of the flap forming 
the lower lip is still to be smoothed out 



Fig iS Tubed flap has been cle\ ated and the low er end 
lined as illustrated in Figure 14, a It is then brought up 
and sutured in place to replace the lower lip and angle of 
the mouth. The dotted area shows the extent of the full 
thickness skin graft lining 


possible m cases in which the carcinoma has in- e\ase the tumor with the scalpel while in cases in 
vaded the bone There is a definite tendencv which secondan, closure is planned, we emplo\ 
when pnmar}' closure of the wound is anticipated, cautery excision or electrocoagulation 
to excise a narrower margin of normal tissue than For some tears, malignant tumors of the jaws 
IS consistent with safetj, and the likelihood of and of the soft tissues mside the mouth have been 
recurrence is accordingly increased The prog- treated in the clinic with electrocoagulation Fre- 
nosis following subsequent excision is naturally quently, this therapj' is supplemented with the 
less satisfactory than it is in cases in which the implantation of radium The wounds granulate 
primary excision has been wide, and the wound promptly following separation of the slough and 
must necessarily be left open so that it is far pref- there is no mterference with function, aside from 
erable that closure of the ongmal wound be de- slight restnction of mo\ ement of the mandible, 
layed It is our practice, in cases in yyhich yyounds which is the result of loss of the mucous membrane 
.about the mouth are to be sutured pnmanlj, to of the inside of the cheek The degree of limita- 
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Tif Pertocill^ ol d tbi cMtk ud 

Witk nmef d IW i^iper ud toacr /-.pmj 
uiylaai Kcoaduy U d n ffKtbdnM d tba 

dnk wiU vrtnl rfaiihertziy TW tmb«l ikp «a tb* 
daU tmj b« aaUd, tad t ocfat, pbcit«(rv>b d pailant 
•fUr doBDi d Un pcrforuw aod cd Ttc o ca d tba 
Mk7kwdtbe>(v 

tioo of roovemeot rtjiet gn»tl) depcodiof 
00 tbe ertat nod tUottkro « the •ouniBC At 
thon. ODOjpkte uikjkah roulli tod rcfundoe 
of tbe left luitng b oeeamij for reUef Thb b 
accospOiibed by fredof the lorred stucluneot 
to tbe onodibfe lod reatorlos the bocaU fofdt by 
rclislac tbhportloDOf the lootith vfth ebaved aLio 
piiteapptbdoiwdeatiJaxiipCKS^ locueelo 
»hkb toM lesiixa InUe the Bxw tb exteod deeply 
into tbe aoft dma to that they Ue cQrectfy oo- 
oeath tbe itdo, or areatudied to It U freqocaUy 
b Impneribie to reniu f c tbem compktdy dther 
frith diatb eim y or tbe cutting cairtery witboot 


perforating tbe cntaneoia furiace Inthamw 
prorfded there ii not extemfvc ion:J\rnm b- 
dde tbe check and tbe babo hu a knr gnufec^ 
m aUgnaa cy .lt may be poeelbie to dcM tbe vnta) 
pTfanarfly More often bo*e>-er aeconiaTy do- 
aore v{S be adrixable. 

Defect* that involrc the angt-* d mmtL 
the Qpa, and the cheek* c^teo can be cait a 
either ptiffiarUy or lecoodtjlly In a bsgle 
with tbaoev from the immediate rfdoity Errs 
thoogfa the lesaoD haa oot extoxlcd deepJy emqli 
to OMeadtate Mcrfhce of the full of tL 

Dp or cheek ectropkm of the % vd frme at l) 
rceolL Thb can a* a rale be corrected by d;*- 
aectlM away tbe acar tbeoe and either applynx 
a Wo& graft or tnnilnc in a dap frm tie u 
facent irgkn to cdt ct toe denodri amfice. 
tiinea, who cedy a BnaU perforation of the cketk 
b ptT JCEi t, thb can be repaired by nPhilDf a 
hinged dao from near the margin Ux a rWng.tDd 
coveting thb with a full lidckow iMn graft. 

In moat ca*c>> eztrnafrc loaa wQI nreentat* 
bringiitf In tbsne from a dhtance for i e ca»ti a c 
tSm. For thb peerpoae pecUded flape nay be 
mnu e d frcoo the forehead neck, ana, thorax, 
back^ or abdooefi. The mort famrible dtaire 
the forebad and tbe thmx. WhQe the cokr 
vaacolanty and teztore of tbe tbaoea of tbe for^ 
bead reraur tbeae UghJy dealrahfe for the repair 
of «uch faaaJ defect* thrir me reaahs hi addi- 

tJonal icamng eo an orpoard pertioD ef tbe bo<h 
If tbe patieot b a wranan, thb w{Q be, a* a rile, 
ieta of a dbadrantage tbanit will bell lb* patienl 
u a man, aira the akin graft uacd to arm the 
region hrm whldt the flap b taken can be very 
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Fig 31 Photographs showing loss of entire upper lip 
and columella of the nose, follomng remosal of an epithe- 
lioma, and after the upperlip has been reconstructed 


e£fectivel> covered with the hair If the patient 
has a thin shut, the scamng about the graft on the 
forehead becomes so inconspicuous that at times 
It can scarcely be noticed If the skin of the 
patient is thick, on the other hand, both the graft 
and the scar about its border may remain unduly 
conspicuous For this reason, flaps from the 
thorat or back are, as a rule, employed at the 
present time m the majority of cases in spite of the 
fact that they require considerably more tune and 
involve greater expense to the patient because of 
longer hospitalizabon than does a flap from the 
forehead Whereas a flap from the forehead can 
be transferred and the reconstruction completed 
m the course of approximately 2 months, a flap 
from the an tenor or postenor aspect of the thorax 
will reqiure a much longer time Such a flap from 
the thorax must be tubed, which usually causes 
a delay of at least 3 months before transference, 
while a flap from the forehead 15 ready to be 
moved m approximately to 3 weeks In 
addition to furnishing a new skm surface, and at 
tunes, a linmg as well, flaps from the thorax 
frequently are utilized for supplying subcutaneous 
adipose tissue to an area about the face Restora- 
tion of the symmetry of the two sides of the face, 
especially of the cheeks, is thereby possible Such 
a flap would, of course, not be reqmred unless it 
were necessary to replace the skin as wdl as to 
supply subcutaneous fatty tissue, for otherwise, 
a free fat transplant would be resorted to 
A lining for the reconstructed bp or cheek in 
these cases is furnished by grafting skm on the 
under surface of the distal portion of the flap 
Full thickness grafts are most satisfactorv for this 



Fig 32 \ delayed flap with a pedide m the nght 

temporal region was elevated, and the distal end of the 
pedicM flap, which is outlined b> the dotted area, was 
lined with a full thickness skin graft -Vfter delay , this is 
brought down to reconstruct the upper lip The skin graft 
forms a lining for the upperlip 


purpose The graft must be appbed a suflnaently 
long tune pnor to transference of the flap to 
permit it to become attached firmly Flaps from 
the thorax must be of suflhaent length to reach 
without tension from the point of attachment of 
the pedicle, which usually is situated just over or 
below the clavicle antenorl> or over the base of 
the trapezius muscle postenorly, to the defect on 
the face The length of the flaps that are obtained 
from the region of the claxncle or from the region 
of the trapezius muscle is greater than the length 
of the flaps that are obtamed from the forehead 
The tissues in the region of the clavicle or in the 



Fig 23 Actmodernmtitis of the n^ht cheek, secondary 
to treatment of an angioma with radiation TTiree of the 
patches on the cheek revealed epithelioma The entire 
lesion was excised and replaced with a free full thickness 
skin graft from the inside of the arm It will be noted from 
the figure at nght that the entire graft has taken. 
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Fi* M DKanntr of r%kt cfatH «kk (oaora portM 
ot lb« oakr boac tnd tyfoa^ tnd mjt al tb« W*«t ■« 
foJkmiDC rcawvaJ ctf tqacsMB cdl (poiebdCM, 
th dutbcm^ Tbi defociutj a CM u c tw l 

5}^>Alit»r ith* tobH flap Im Um tack, the £uia tbr 
taV betafC Ulncd ta IwU oot tV cbe^ Flutc^tKiti • t 
*bm tfac ^afearUMi m tV* 

ear brve bm crirrfctad aad Ibr faring y Ibe 

dteek bn be«a rOlonA F nfatf U i yev f w et ca«M b 
nfik by feracuK • moiabaJ (oU 

retKQ o{ the btpcnui miude tr« «np*nUvel> 
t vculaf Tbae Ucti nplib wfa> it nquirca 
more time to tecnre (bpe (mn tbeUttef litutMn* 
tbaa it doei to •ecuit ^p» irota the (orebead 
Tbe color aod terture oi fnUu fnxn Lbe Utter 
rcgioQi aUo conaiwiKt mocb (cm ndiUctonly 
to the tUaun d tv lace thu do tbe color ani 
tertore of i^afu wbkfa have been obtainird htan 
the lorebead, but tbete diffcrcooei beocKoe leaa 
proQouQCed in the courve ol ticpe At tiioea. It la 
ol advantiA to traosfer tbe loaa ttuchoieot of 
the cheat Eip to the ntutold or ce r vi cal regwo 
tod then to uuHae the cUricnUr cod of the flap 
lor the TCpau Thii may be deemble becavtae o( 
the thin ton Id the cUviaiUr area, or it ivy be 
Dcccaaai^ becaaae the Sap « at not ktng ecou^ 
Repair ol ertetniv* km of tUaoe about tie 
moutk can be carrWl oat very ntUfactml) m 
manr rate i x Itb loca] Infiltratloo aneithetU onlr 
Bod at tJiva, It li of advaotiKe to do ao Ths 
a fTTkcnny true In caaca in which the patknta 
are elderty mdrodualt At a rule boaever it la 
preferable to execute the edotc time-conaaiiilng 
tad pamfol ita^ of the p c tcedui e imdeT reoeral 
anerthetU ana to oae local aaetthexU for the 
minor ttepa and thcae In wlodi the dtftortion 
Incident to mfiltrabou with novocaroc wiU not 
coniUUitc a terVxa dUadvantai?; Acconfinf to 
thatchemc the orirmal eJevatioo and mWogof 
a Bap from the foreiMcb and lu tramference as 


Fir >5 TW ditOl ««1 W tbe tabe M cm iW h tk 
onwT perLn ct tbe Karrad am Itrf cff *r nd d tk 
taba aa earned as tmer to tkaD the tnip^ rqua wl 
Iba bibraa* tin ■sooibed oat to replan tbalok Mat d 
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a rule are carried emt under feooaJ aneatbejli 
In caaea In which a flap from tnmh Is ubbrtd 
the primary stage ta w the dap ■ tubed h 
perf o naed with groml ancatboia ietrattadxaJ 
anmbeaut with tbe (pbe faumed throsib tk 
nosUQ aUo U rctremeW mtUfaetocy for th« pe 
noae partiailajiy al Jk time tbe flap b tru*- 
lerrtd dace it pondu a clean field to be Bam 
laloed. the aseathetUt U a eli tael out of tie wa> 
and the anesthetic U welt cnnuolled laadditkie, 
the phary nx can be tightly packed oB to rflemnatr 
the fianrd of blood enterinf tk air paiaagts 
Tbe ImprtyvftiseTvt fai the general beahh of tie 
paileot which loDowi repi of loo* ttardnig 
opeimihc defecU of the 0]» and cheeli often B 
maAed and manif cited promptif Wbilela«aBj 
iQBtancra there U httle crxlei^ that the perfora- 
tion Into the mouth producet » detruneotaJ effect 
on the general beahh ol the paOenU lorae c< tie* 
mdivfdatb be co me maiUedls denvdeated and 
anemic, and havr difficult) with eOmlnatioo 
Thu apparentN a the leault of lo* of fluid ra lie 
mlrva, wbxh thooU vhronjtis the operaU'C open- 
ing and the l en eoed fluid and caloric htiie 

wfccbareoccaawDed bTincreued dlffcultyluett 

log and dnn king Alter correcticricf line cteih- 
tMoa, foflosnng doture of the opcnint tic p’*™: 
bealthof the pat lent often uuju o v taoecKktUy tad 
there a cooaideiable gam in wca^t An 
important (cature \B tioa regard b tie Pota b le 
chinfe m the mental atuttw which U madeot 
to the diactrtQng of the dreasmg that has be« 
wont on the face lor a nuTober moctha 
No originality n danned for an) of the 
tive pro^um employed Many are my o« 
and aonte bear the namei of thor ad «<»t« 
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COXDITIOXS XECESSITVnXG SURGERY FOLLOWIXG 

CHOLECVvSTlX’TOM V ' 

\N \n\ 1 \MS of CWS NM' a Ol ClUTVIS PHUMCM PrOIII F MS CONCFKNF O 

IN RvMowt OF nn Gui ]{u\wi K wd in OPhRmoNsti-ns Till Common Hiif Di'ct 

lUAWUDI I \ < *' 1«« \ I ii\, low \ 

F OLLONMVC, rcmo^-al of the pnll hhdilcr, a rcarU cviilanation for the jiatant’s Nemiitomb 
conditions ilenianihnf; further eurpcal thcr- was at hand In ^ there was inj'ul.ilion of e-niA - 
ap% max devdo]^ durmp the jx-nod of jHist- mp degree of the major duels and usu.alh at tlic 
oiicralivc rccoecrv, nr later as a compheatum of junction of thcconimon hepatic witli the common 
or sequel to, tlie liiharx trad discise or iKicaiisc In some, this distortion was so marked that oh- 
of mishaps incident to the procedure itself struction in considerable degree was produced 

This surxLx IS an anahsis of do cases rr- In 4 patients the gallbladder contained calculi 

ojKnUal ujxm m the Ume'crsite Hospital oxer Wicuteal pathological change was not as com- 

a period of 15 xears, following cholecxsiedonu nionlx found as might l>c expected In onix three 
Inasmuch as patients sent to this hospital arc instances was there jircsenl a spme in the corn- 
committed from all of the counties of the state mon duct, and in one of these there was marked 
of Iowa It would seem that this surxcx fairlx cliolangeclasts In another there was 1 marked 
rejircscnts the e\|x;ncuce ol the medical profcs- inllammation of the common duel Ixjond that 
Sion of the commonwealth, together walli that of of the neighlxirhood innammation from ihe nd- 
the Surgical Serxace of the Lntxersiu Hospital herent ‘new gall bladder In i imticnt a fistula 
Ulpalicnts who haxe had cholccx-stcctomx jxT- was present liclwcen the gall bladder and duo- 
formed m this hospital or elscx.hcrc are included denum and in this tract v ere present small cal- 
in this senes if thex have required subsequent cult In stxcnil there were xnrxing shadc-s of 
surgical attack In some of the jiaticnts attack chronic pancreatic niflammation, and in one in 
vx-as made, at the time of ongmal operation ujxin whom this was quite marled following re-opera 
the common duct in addition to cholccxslcclomx tion, dcaiih occurred from acute exacerbation 
In a large majontx the apjicndix was remoxed llcjiatilis of sonic degree was present in a few 
\n analx’sis of the oft ca,scs comprising tins case-, in addition to cholangcctasis as noted in 
surxcx shows that thex fall rather dctiniiclx into the jeaticnt just referred to In no other instance 
0 well defined groups In addition to these groujis, was it \en marked 

there arc a Icxx cases of miscellaneous character 1 he inlerxal clajising between choiccx stcctonix 

I ‘Rcfarmcil gall bladder - 1^ ca^a Ihe and the oii«ei of sxmptoms xairicd considerablx 
term reformed gall bladder is used, as it stems In 2 case-s there stcnied to he no clear internal 
to express a clinical situation in respect to sxmp- before sMnptoms recurred after operation In 5 
lomaiolog) exen if ilisa misnomer iiathologicalK eases the interval vas somewhat short of a xear, 

On the basis of the findings it seems reasonable xxhilc in 4 it was oxer 5 xears Following the 

to explain the dcxclojimcnt of a pouch simulating dexck-ijmcni of s> mploms, 2 of these patients re 
a gall bladder as due to the dilatation of a cystic quired re-ojieration within less than a vear while 
duel slump Fhe pouch commonlx xaned from 0 of them did not seek further surgical attack 
i to 2 5 inches in length and xxas usualK of the until after 5 xears had elapsed 

caliber of one s little finger It was often clubbed In the majontx of eases the sxanptoms were 

in shape In lie occasional case, the pouch vas described as being identical or similar to those 
of such sue and configuration as to suggest that of the ongmal trouble In 3 patients who had 
division had been made across the gall bladder harl qucstion.iblc xir xlcfinite jaundice xxalh the 
wall at the time of choiccx sicctomx ongmal trouble, this symptom was present in the 

Fhe pathology was characlcrued in exerx in- rccumng attacks In 6 others jaundice of some 
stance bx extensive adhesions which hid the hilus degree dex eloped with the new difficult) when it 
of the liter, the common duct, and the ‘‘new ’ had not been present wath the original trouble and 
gall bladder Upon exposure of the major ducts in 3 of these jaundice was marked 
bx dissection, the “reformed gall bladder” was An anahsis cf the pathological findings in this 
found “frozen” to the hepatic duct in 4 cases, group together with the sxmptoms from which 
and to the common duel m 2 In such instances the patients com|)laincd leads to the conclusion 

‘Fiom the DcpAflment of Sufcery College of Medtane UnKei*h> of low* Wore the U extern SurRHal A«»ocutton St Loun 
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tnon duct liad been renuned with the cc'slic duel, 
was made after the operation was completed and 
the specimen smdicd lie that time il eiid not 
Micm that the patient’s condition warranted im- 
mediate re operation and reconstruction of the 
sexered duels Hiliarx drainage cslahlidicd itself 
3, da\ 3 later and the jaundice which had dc\ eloped 
cleared up prompUx 1 he bile continued to dram 
through the incision freeh but the patient suc- 
cumbed from sepvis on the twentieth dax after 
ojicraiion Immcrliatc le-oiicration might lia\c 
been the wiser choice In a other casts in this 
dime the major ducts ha\c been dixidcd in the 
performance of cholccj.’stcctome and with rccog- 
niuon of the situation during operation Imme- 
diate reconstruction was made in each wath a 
successful result in t and a falalite in the other 
The operaUxe proccilurcs which haxc licen 
earned out in the 11 cases haxc xaricd with the 
condition encountered In 5 it consisted of anas- 
tomosis bctxxecn hepatic duct slump and duo- 
denum, xxith a satisfactorx biliar) drainage into 
the bowel in 4 of these In the fifth ease, the 
patient in whom an anastomosis had been mailc 
elsewhere, the patient dex eloped a massixc slnc- 
ture of the hepatic duel at the site of anastomosis 
and was operated upon in this clinic on three 
occasions in an attempt to maintain a permanent 
lumen Followang each operation, there was a 
penod of 6 to 14 months of freedom from symp- 
toms to be followed bx recurrence of chills and 
jaundice as the stricture reformed The patient 
iinallx succumbed 

In 2 patients anastomosis was made between 
the hepatic and common duel slumps oxer a “1” 
tulie In I the result xx-as satisfactory In the 
other a stnclurc dex eloped after a penod of sex - 
cral months, and at rc-operation rcconslnicUon 
of the duct at the site of stricture was made oxer 
an internally placed tulie ITiis has been followed 
by a 6 X ear cure 

In 2 patients drainage of the dilated hepatic 
duel stump was earned out as a palhatixc pro- 
cedure to get the paUent in belter condition for 
a reconstruction operation One patient died 
The other was found to have multiple chronic 
abscesses of both lobes of the lixcr Her condi- 
tion improx-ed xery markedly but she refused 
further surgical treatment and returned to her 
home with a draining biliary fistula 

With an analysis of the expcncnce in this clinic 
xvith cholecystectomy and of these eases as a 
basis, It would seem that mjury to the major 
duels is more likely to occur in cases in w'hich 
the techmeal difficulties of cholecystectomy' are 
relatively shght In puUing upon the gall bladder 



liR ; “Ri. formed tnll lihddcr" associated with anpula- 
lion and conUnclion of the common duct lORtlhcr walli 
considerable tliickcninp of the pancreas fhe “new" pall 
bladder was tiphllx adherent to the common hepatic duct 

ns a means of exposing Us cystic duct, a sharp 
angle max casilx be produced at the junction of 
common fiepHic and common duels so as to bnng 
the common duct and the cystic duct in Uic same 
line and make the common duct seem a continua- 
tion of the other It is easily c.xplainablc why , in 
such an instance, a clamp or ligature is thrown 
around the common duel and a segment of it 
taken axxay This is likely to occur xxhen the 
duels and the gall bladder arc rclatixch clastic 
and the procedure seems to be simple In eases 
in winch the disease of the gall bladder and the 
jicncholecxsUc structures is more marked, the 
surgeon is likely to proceed xxath greater care and 
tugging upon the gall bladder is less likely to 
angulalc the major duels 

C Common duel stone — 6 eases In 6 patients 
re-operated iiixin following cholecystectomy, the 
major pathological finding xxhich reasonably ex- 
plained the recurrence of sy mptoms consisted of 
calculi in the common duel In 3 other instances, 
as stated in the discussion of “reformed gall 
bladder,” stones were present in the duct 
In these 6 patients an analysis of the sy mptoms 
antedating cholecystectomy and those which fol- 
loxxcd the operation lead to the conclusion that 
the calculi xxcre present in the common duct at 
the time cholecvslcclomx’ was performed without 
much question in 2 instances and probablv in a 
third In a fourth case the findings at operation 
were such as to make it unbkely that stone W'as 
present in the common duct when the gall blad- 
der was remoxed In the 2 remaining cases in 
addiuon to cholecystectomy the common duct 
xvas opened for the removal of stones and in each 
instance the duct w-as of such caliber that the 
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). Wt Rdvmad ^1 bMdd'* ««cicuinJ vUA ut^nUtna d tW cxm 
■MO doa u»i to tta \ Mt lla umr vw erf t>c uj* tod 

tu tilti ia bf a ''ww** ftO and inwted 0»t rt M 

f«mid «Ukia it, u b« nbaefemfy <511 — 

Fii 4 °* ' ' II r * r'i TTiili ■ fiwiliwi ii»n t iN— 

tlK Tk« (fcict «sa«a^liai;d aod noMiriMt csntmnl 


hltk £mK« couM be tntiodoced vlthla {l %xA ut 
afcuntc deurminatioe mftde no rtoe*> were 
ieft bebiod. In each tbe ptlknt teturptd lihct » 
period of umdUu with nctminf tamble 
ud It rfHiperUMO ww ctoaei vere l e uiw w j 
frocn tho duct In ccdi ipiii Uk £m0 ooold b« 
uKd to prove tbit aB oicub hid Wea Ukfa 
l»i> la one of tbae puleeti, iTtorcs diM cd 
•evenl more mocithi, itooei of cotukknUe «ke 
reformed ortee more 

Tbe Inddence of entntann doct stone di ibcse 
66 cua of re-open tMO foUmuK cbatec)stec 
tcea f vreuld Kern to be surmUn^ cmil] oom- 
pria^ u It doa o«lv 6 The oerclopiaeQt of 
raindi in tbe comsoe doct vu woNoa to hate 
occurred in at i earea /•UMtai cbokc>stec 
to(ii\ sod It probabtv took pkee ta s olheia. 

V AnpJttiM ^ At dud — leva la 

u^tkxi to tbewe pstkntj who wfirred trauma 
to tbe oa^ do^ at tbe dtne of drotenelcetceny 
or a bo harbored stooes tn the coaunoD ooct etib» 
bef or e or after cboJecvstectainy there sere t po 
liwtl abo reqtdred operatite tretitrocnl becaoae 
of metfanka] dfstortkw These are In iddltKni 
to tboK patfems who bad miboioffcal cbaofcs 
of ihn fhjrartrf m aaocaUu with a reformed 
(aQ bladder uaircsd) deaerfbed 

Id 1 mitance U^re «ai found a stump of cyatjc 
doct about three (oartba of an loch long but 
ahich wai not <flUted and coukl not proper!} 
be dawified at a bee pdlbladder Thacystic 
duct ituitip vas 6aed to the blad der bed by 
•car and sharp!} anfoJated Uk sa}oe ducts to 
cnraeqoence A tecorui pabetil, rperated upen 


tn this bcepstil, had a chokcrttistoay and drak 
a» of tbe cct&AcA duct folktvlw the remcns] 
of many ttunmen duel ttooea Tao aeeli U 
kndc* the Ttmcrral of a tubs, aUch lud faeea 
piaeeu in the cottucaD duct fee draiuge, tht pa- 
deot drvd c ped sq auacl of paki ajaujaltd an 
jaundice At ra<pentioci 7 moBtha iaia *ak a 
prr-<p(n&re ot rnnimD dscl staea, 

00 caJeuB acre found bot there ns pras&t a 
very shajp angle L e t at t B commcB bei»tlc aid 
coenmesa oudj at the dte of the foenw tire drelo- 
•gc This dblottko was pcodoced bv scar to 
this gall Ijsdder bed In the In rr 


aicAPirtTLAnoN 

A revka of the casa m ll* four froeps fa* 
described nggeats ceitam pofnts In rofect to 
the itduuque of cbokc} stpanray and cdouboo 
doct Buieiy 

It is quite dear that a surjeon most chart^ 
accurate cemse across the cystic doct to ai« 
the Sq-Us cf a Sdonred gall bladder” 00 eae 
iid* and tbe Cbarybdii of major d*t £nju^« 
the other The amacr does not teein to he fa 
ooe $ eboKe of performmg ciiolem stectemy b} f* 
ginning the daaectroo of the gall bladder at the 
lasdic cod cr ooK alter the cyrtic dud h*< ** 
been erpoecd ana divided On tbe basb c« per 
•ooaJ erpencncs with each, it wreild seem tk*l 
both moia carry tbe same iDbeimt dsngai u 
Ubs ftmio, as a routine, remoTiJ of the gaD Uso- 
der IS begiin at the cwtic duct end 

Accorite Ideottfiottron of the cysoc doct « 
retation to the major dncti 11 ewenOsl to dlvB*® 



BEYE COilPLICATIONS AFTER CHOLECYSTECTO^IY 


19s 




Tig 5 a, “'Reformed gall 
bladoeid’ contaimng a cal- 
culus, with marked angula- 
tion and constriction of the 
common duct. The dilated 
hepatic ducts contained 
manj calculi b The con 
stncled common duct after 
the “new gall bladder” was 
dissected free and remoaed 
The biharj tree teas subse 
quentiv visualized bj the 
introduction of lipiodol 
through the draining “T” 
tube for roentgenographic 
study, and marked cholan- 
gcclasis was shown 


of It at the proper level This is difficult in cases 
in which there is present a massive inflammatory 
reaction, recent or old, m the mesocjfsticum, and 
especially if there is distortion of the anatomical 
relationships from scar contraction A careful de- 
liberate dissection is necessar,', and it is best car- 
ried out bluntly There is no need for isolating 
the c\ Stic arter j indepiendently After the cy stic 
duct has been completely freed in a given area 
from the cellular tissue in the mcsoCYSUcum, any 
traction applied through the gall bladder should 
be relaxed so as to permit the major ducts and 
the cjstic to assume their normal positions, and 
onl\ then should a clamp be placed across the 
latter This should traverse the cystic duct at 
Its junction with the common and the jaws of 
the clamp must not mclude anj of the tissue 
bev ond the isolated duct A second clamp is then 
applied parallel to the first and division made 
bctvtecn them 

\ curved hcmostat is now placed close to the 
proximal stump of the duct and the gall bladder, 
and directed obliquelv across the mcsocj’sUcum 
toward the gall-bladder bed This will usuallv 
include the cvstic arlcrv if the latter has not 
drcadv been secured hv the clamp across the 
(vstic duct With scissors, divasion is made fic- 
iwttn the hcmostat and gall bladder 


Before proceeding with further dissection of 
the gall bladder, the damp on the mesocvsticura 
IS replaced by ligature following which the duct 
stump IS hgated Two ligatures of Xo 3 plain 
catgut are placed on the stump This heavy hga- 
ture is used as it does not cut the duct and lead 
to biliary leakage 

In proceeding with the removal of the gall 
bladder, incision is made through the pentoneaJ 
investment on each side so as to leav'e flaps, and 
these are sutured across the gall-bladder bed to 
control oozmg and to minmnze the raw surface 
to which adhesions may form with adjacent 
vTscera This is important as a means of pre- 
venting angulation of the major ducts and an- 
gulation and fkxation of the py lorus or duodenum 
from scar 

In cases in which attack is to be made upon 
the common duct m addition to cholecy stectomy 
it is usually best to proceed with the former as 
the first step because the gall bladder and its 
duct may be invaluable for a landmark and for 
traction 

In respect to the problem of common duct 
Stone, a surgeon is faced with the humiliation 
of failing to delect and remove a stone on the 
one hand and certain postoperative complica- 
tions and sequela from opening a common duct 
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I >• 6 akJrfM lit tht ■r»tinnf \ t«f %b^ 

pTi:ial^ cMoTvuctMojr Nou (h* 

a nnlpociUcM d ef Vua <wxici«ctl7 bbrW 

4o« to Ite «a*Aie4 powSn ot Aaci. 

mdlcMlr ontbecrtbc Tht c*mw^ 4ma <«n«t 
b* rUM impHxUy 

In t^trj pAtkat upoa mhooi oprraUon U per 
fonDcd tor nn-faltdder (&me tn an bitemi be 
taea mmlrttUoa by palpaU^ ot tbc 

cortunoQ dact ibonM be earned crat roadzMly 
As bu been eniphiritgd by Bevu this b bcM 
dooe lUndlsi opoc the pitkat't Mt ole and 
paariag cm lodez um behind the nil 
Dbddei so that (t eatm the uram <i ^mslcnr 
and b, therelore direct^ tg> ipw 4 the ccBum 
chtet With th* tlmrttb m Crtmt paipadsa cu 
be anded out akng the esUre extent ^ the dtaet 
and the panenatv; Dead. It b m the biter rtgtan 
that a stone Is moat Ubdy to be ints ar H 

While many ariten hoie strcaaed the Uct that 
cnniDOo duct slooea toay be t)tnptom>*s, tpeciai 
atteotioa to ponbb nrw the comokjQ do-t 
Is fl\cn tD patKnU in abcau )iUDdioe lo any de- 
cree has been present to any attack oc tn a bom 
apparently arcontpbeated gaU biadder aUacka 
lave been ajanoatra aith fbifl* A dilated ciui>- 
mon dud iboold anxae Interest In a poottJe 
camiun dact atone, aUhooch a ihriveled com- 
pletelv huKUcudesa faU biaddef coBuncmlr kada 
to (onctianal ddauoo of the cocunoo duct of 
CDDSideTabie d euc e 

^'hrn driinafe ot the comnioo duct T* 
tube la tmiltaied, creat cars b taken to repair 
the doct bjctriw amiia teiy to the pcaot ot 
caenicnc e cl the eenical Broh. For this No C 
machine tvisted sJk on a doe cuned needle b 
nacd alth interrupted aotefaes and each bite picka 
op the fnQ thhdoKaa of ths doct wall to mehide 
m uoma 'Thu baa proved mote efficient than 
catjut ebbcf as a nmninf or miermpaed atltch 
Alter chobcvstectJWtv ts enmpieted, a rttonhic 
alitcb of fine catgut repairs the soma over the 


o3oimcei doct to cor er the sotnre hoc ii the hi 
te:^ and b cotiticoad on to Uk gaU bbdbr W 

■fbe tube b brought throegh the 
of ttnro^ astab acraad to the rig^ *T*n4tg 
vptm adch point seems mere dbect Tteb? 
iaUa poaidoa between comcoaQ dact and pari^ 
peritCDcum srait na bt i*» l4^ at aiyihof ^ 
the major docts may be produced and this lob 
to pennaaent dtstortioo or pedc^uaa to oaron 
iot or scar constrlctkio cubseqoent to ramd 
of the tabe With grnried dbimilno oi the ah 
dosDcn or In vklent mcrvtmctrts at the abdoaiml 
wall daring 'mmitlng or cocriibig, aha' eperatka, 
the tube nay tecoan e dklcx^ed fnxn the setured 
doct, the Butore Cue ^ve wa^ or the dact bb) 
bt cojnplcttly lorn across 

Injiiry to the commoa and hepatic docts dtr 
ifig chocnatcctcsBy or fitxa fnPammitWi. a 
doc to poatopenlh e mbbapa. kada to p^obp- 
calaitaoou of fraicsQTgknl Import. udicM 
b a datinctir isorrfdnal pcoUoa. Kottheleaft 
of the tedm^ difficulty b due to the extnabt 
adheskioa wWeh art tnvarkbiv ptesent and He 
Dneadty for a ^usuUo^ cueftd dnatetfaa 
to npc«e the bu«r> tract and avoid bjixy to 
adhoTiil vtsecra 

If the ma.)rit duct hu been compktdy smti 
and a fiAnl» Uact kaA from u ridn te the 
hrpair ftiuDp expeutue at the bltet b Ttbtr.d\ 
casnr With or withutit a fisub. the itaisb n 
osnallT dikted and tnac and may eontaln esl- 
ctdi The tfaindfTia) md may be sbcsi. and m 
■m«Tt 121 cahbe and buried In scar that U caiM 
tm lectigniaed without a retrogi w de toumbai 
ihron^ the opoed duodenum — a procedixe « 
qnestlcrwbie ment 

Etrd-to-tide iDastnmasb between the stvn^ a 
tlw dod and the adjarant doodconm a usasflj 
the c^^iatioo of aecessit} lloUhatjc© ci ataop 
aiwi Wwtl ahocid be done to pcnnlt ol oto 
without tcnakc. Interrupted inithew of wUtw 
iQk ai* nsed, scciBaittiy pbeed so as lo piA ep 
the ioU it<ivVTM»M at duct and duvJnwf waB D 
anlticg the jjoatenor margnuL the lUtcho ait 
placed withm the huntna ana the knots he k 
cqptact with the nuKosal pmctice tthra 
t^lie a res^td tinve and below and mtm « 
the antenoT margim a made, the rtitch es art 
placed so that tbc knou be extertaHy Atnrtx 
coiAMi xktth iwdmtti wattw a ewenlls] » ob- 
tain suhstanoai imMi and to imTimdif tlm 
cl aobscquetit strKture Reimnce apoa a 
tube to bndge a pp betwetn dnet end an d oy^ 
desai wall ts fawiwrdcra The tai 
rdonoa the doct n the gap a %ny biew*i 
Contract a/ta the tube has pMSed or has her® 
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r. 7 

hiR 7 Bant-im ecp '^izcd calculus in the midportion of 
the common duct which presumahh developed following 
cholccvstcctom\ The patient was free of sjTnptomS for s 
\cars following remoeal of the gall bladder 

Fig 8 Marked nngulalton producing obstruction of the 

reinoied (where a “T’ tube is used) and a hard, 
impermeable stricture develops 
The suggestion has been made of utilizing a 
listulous tract from skm surface to duct end as 
a means of establishing a communication wth 
duodenum or stomach, hi mobilizing the fistula 
b) dissection, and introducing the skin end into 
bowel or stomach As the fistulous tract is usu- 
allj tortuous and narrow and lined throughout 
mlh scar, or unhcaltht granulation tissue, this 
procedure seems of ten dubious value 
In some cases of complete division of the major 
duct, the duodenal segment bes in close proximitj 
to the hepatic stump so that end-to-end reunion 
of the two IS possible The duodenal portion of 
the duct IS often of small caliber and the dis- 
proportion between it and the dilated hepatic 
segment is marked Dilatation of the small 
caiibered portion is often feasible until approxi- 
mately the same size as the other In this clinic, 
speaal sounds' have been densed for this pur- 
pose, of such length, curvature, and gradation 
as will permit of their ready introduction mto 
the duct and its gradual dilatation without injury 

Obstruction of the duct bj mtnnsic scar is 
usuallj a difficult condition to remedy Some- 
times the stnclure is limited to a small segment 
of the duct, as it may be when it develops at the 
site of former “T” tube dramage, or following 
incomplete division during cholecystectomy De- 
pending upon the degree of obstruction, the proxi- 
mal segment is dilated and often contams stones 
or “bile mud,” and the distal segment is usually 
contracted 

In such a case the operative attack may be 
relatively easy and will consist of an incision m 

^The« arc of value In any case of surxexy of the common duct to out* 
line the coum of the duct or to determine the presence of calcuJuj Be- 
fore Introducing l sound, it is anointed with liquid petrolatum 


common duel foUowing the opcralton of cholcc>^tcctom\ 

I ip 9 Injury to common duct uhich was mcurrwl dur- 
ing cholccysleclomy followed Uy the de\clopment of a 
bilmo fistula Icidmg to the gnntlv dilated stump of the 
hepatic duct 

the long aMs of the duct to straddle the stneture 
The proximal limb is emptied of an\ foreign ma- 
terial b\ forceps and saline flushing, and the distal 
limb IS carefully and gradually dilated by sounds 
until it IS approximately the cabber of the proxn- 
mal The incision is then closed by interrupted 
sutures, llic transverse arts of the duct This 
secures a liberal lumen at site of stricture This 
procedure is not feasible if the duct w'all on either 
side of the stneture is thickened and inelastic 

WTien the duct is extensively involved by scar 
there are three courses for the surgeon to pursue 
Which one shall be chosen in a given case is an 
indivndual problem and may' be difficult to decide 
Before he is through with the case, the surgeon 
IS likely to wash that he had deaded differently 
These consist of (a) resection of the scarred "^g- 
ment of duct and re-estabUshment of continuity 
by end-to-end anastomosis, (b) division of the 
duct proximal to the scarred area to be followed 
by anastomosis between the duct end and the 
side of the duodenum, (c) dilatation of the con- 
tracted duct, and dramage of it by tube for a long 
penod of time 

The latter course usually will be the only' fea- 
sible one, due to the extent of the pathological 
change in the duct The terminal portion is often 
markedly involved and the duodenal wall at the 
site of emergence of the duct is commonly in- 
durated and unyielding and producing obstruc- 
tion It IS in a situation of this sort that the 
graded common duct sounds have prov'ed in- 
valuable in this dime. The duct is incised m its 
long axis and in the most accessible area The 
largest sound which can be introduced without 
force IS selected, anointed with hquid fietrolatum, 
and slowly and gently passed to the left until it 
enters the duodenum through the papilla of Vater 
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Itt V. Ipjiry to cwmaf dart don*! cfaot < t» m c 
tocDr »uh clo^ dikltd diet ituap \ tnO rhtmt- 
tbarr** amumc akoli t* pmest 4ad W etuUaknl 
draln««e Lb* vsU of t^dndnaai B Aacftino- 

Kibrt cn Lhe doct cod uid tb« ad* of U>* duadeaan «■* 

It b thcD vithdrawD ud puted to the right 
Tbe ont hrgeit toimd a oow cacd b;- gndinll)’ 
iocnc>higthe»(xeof the tocmdi, uid tlw>ya »ori 
Ing with grot gotlcDCM tod d«hbentka t 
txirprluDg drfire of dOtUtko ctn be obttWd 
in tbe mt^ty of ouet, tnd without ttituot to 
tbe dort. 

Dnbtge of the duct thcmkl be estthbibnl by 
either the bleriuJ ot menal rwte. For tbe 
former t atheter m«> be caed of ntch tbe •« 
wQ] eull} lie wItMn llie dOited duet tnd mitlDi 
of \ Its Itt doodeml end tbookl protmu > to 
4 laches Into the botd. and tbe pnrtbatl end 
eeteod tell to the right of the bdrioD tn the duct. 
Tbe bitter a teenrtte^ ckwed br interropted 
tdtebes of tOk tcid nefaiicrced by t peroetl »utcb 
of catgut Tbe netbod of fnterotl dmlntge b 
idea] m tboe cate* except that one hat no tc 
ennte control over tbe leogth of tune dttrliig 
thkh the tube *111 be maintained In tbe duct- 
Whbout tccne mode of fiTatioo tbe tube *01 
otmlly be netted into tbe hotel in from 7 to 
14 do^t, tliM b ciEif<>rttmite beciate rcc mmxc 
of tbe commcD duct lau coctixctkn tmaBy foi* 
tows Sotne control of tbe tube 10 the duct can 
be tecoird tt ihown in Firore 13 By tWt teeb- 
Dlqoc tbe tube wlU remain m the duct from about 
3 weeLt to \eart, depending upon the raamte 
nance of the tuturc matwial m tbe duct wall 

Draintfc bj tbe ordinal^ T tube offm t 
me*™ of cootToi of the peiiod of dratna^ Tbe 
ontttacdli^ obiectlon to itt ate bet m the fact 
that tbe tntrado^ portion of tbe tube b not 
tafitdeotly long to put through tbe ptptlfa of 
\ tier and tha tegment of the doct m*> promptly 
dote down foUosriBf ifikution 

In tirit chnic t tpodaJ ‘T’ tube fa a*ed fn catei 
ofthiktort with t kmg Iniitdoctal porUoo. The 
duodenal end 0 cut off at a point wtuch penitiU 
It to be wiihjD tbe bowd for a dtftance of 1 to 


ndc, rblu(T>( tk* eprarag a UiCrr ikm^ fai 
(hcihecca u dninfaf Caartrtrd 
Satan m n*de ever a patec oi Qtbrttr nd 1 niter 
fitnV* cXKistioctKl te betp asjtwtin tli* tab* n p«am 

torfT—klinlJ* one 

4 inches bevood tbe papQIa of Vater Aj m tB 
cates of tube dndiwge tottire of the duct tsB 
around the cctcrDal fa cairUd oat with the 
□UDoat can:. 

FoDowing operatiom fluid can be ttfdy ghta 
thiOQ^ the tube if deslted, and in aB cates, after 
the mst few dt>> after eperatian, frem tco to 
300 cubic cnUnMCTs cf warm tap water are a- 
troduced bto It daily to l.eep It flothed cot Tha 
auKS the patiot do cr»-ym b fact, there s 
DO tenticn w bt t erer prodoced 1 n moat InUtncB 
Tbe tube can be mabtal^ Id pftce for an b* 
definite penod of thne and fa u eaiy of re 
moval at fa ordbary t)!^. Ooe cabal ha* 
woni Bocb a tube for nmfy a \Tar without (hA- 
entn and her emmoo doct wat to maxkedk 
pathological, that the tube wBI probably be Itf 
tm n/a at kng at tbe hvrs. Twice each day dx 
talrodocts a pnaB amount of water bto It ibrorgh 
the crlenia] bmb and the rest of tbe pme ihoU 
it ofi br a rubber band. 

E FajdiT rr/atr r/tfat fwirwa — tfctsts roJ- 
lowing chotirj-stectcitDy dlfficnlly In respect to 

tbe tecalcn mav deveiop at an eiriy poaUpeiathe 

complicalion or at a rarjlng period ol urae fata 
alter bealmg bat been apparently ccmpleir 

Wound Kparation oc c urred b 0 Instances and 
of course represented cases opersled npau b tb* 
bospitaL Only toch cates are ioduded b Ikti 
gror^ a* wae treated by resuture rather than 
by any form of Doo-operitrre support. Tbe de- 
gree of separatjon varied but m most bsUnco 
would be clstnbcd at c c rup lcte and aBcefatm 
with tome evtcieocD of evfaceiaticn Thfa tfan^ 
mg compbcatloo tomethnet devekped 
but m roost cates there were fTTuptcenf wtla 
suggested tbit teparsUoo of tbe wound had 0^ 
gun in the d eeper fav era before tbe cndenct « 
tbe serious tmnljon wat mamlested through ^ 
ikb Incitloa In 4 potpenlt there wat rather 
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tig II l)c\clopmtiit of ccir with ro<;ultinR 

slncture and obitraclion at the <!iit of anastomotic Ik 
tween hepatic duct stump and duodenum ITie common 
duct had been injured during clinlecjttcctomt 

obstinate \omiltng in the carh posloi>cmti\e 
course suggesting a potent etiological factor In 
I case there was olnious wound infection In 
onh I of the 8 cases was cholccistcctomt asso- 
ciated with common duct drainage The separa- 
tion occurred through the si\lh to the twelfth 
postoperaU\ e daj , the a\ crage being the ninth da\ 
The scnotisness of this complication is shown 
b\ the death of 4 of these 8 patients 
Incisional hernia requiring surgical repair oc- 
curred m It patients, of whom s had had the 
cholec\3tectom\ performed m this hospital In 
this group of II the presence of a hernia was 
manifested m 2 as soon as the patient got up 
following operation In i patient the intcnal 
was 5 tears In 8 of the ii patients herniation 
was noted at some time dunng the first >ear As 
a predisposing factor in the postoperatne course, 
vomiting was pronounced in 2, a cough was 
blamed in 2, marked distention in i, and a wound 
infection in i In the rest of the cases no pre- 
disposing factor could be ebcited either from the 
history or the record 

Undoubtedly, inasional hernia following chole- 
cj'stectomy occurs much more frequently than 
this small group of cases sigmfies A herma in 
the nght upper quadrant mav be complacently 
tolerated by a patient and often an abdominal 
support will control distressing symptoms Dan- 
ger of strangulation is relatively much less than 
m incisional hernias in the low'er half of the ab- 
domen 

Postoperative wound separation or the subse- 
quent development of an inasional herma cannot 
hghtly be ignored as a complication of, or sequel 
to, cholecystectomy In the former the nsk to 
hfe IS great, and in the latter the disability maj 
be maiked The importance of adequate and se- 



incision through the stnclurt in the long axis of the duct, 
/?, the contneted diMnl sepmenl is dilated bj graded com 
nion duct rounds until it is approximatclj the caliber of the 
proximal portion, C, and then the incision in the duct is 
sutured in tlic transxersc axis P 

cure closure of the abdominal inasion at the time 
of cholccjsteclomj cannot be sufhcicnth stressed 
to a surgical staff Closure of the incision is bore- 
some to man> surgeons and is commonly dele- 
gated to some junior, in spite of the fact that this 
portion of the operation wall occasionally be as 
difficult and require as much skill and attention 
to detail as the remox al of the gall bladder 
The conclusion has been amxed at, from an 
anah-sis of cases of wound separation m this 
hospital and operations for incisional hernia fol- 
lowing cholccj’stectomj , that the postenor sheath 
of the rectus commonlj gives wax first which 
leads to a wade separation of the pentoneum and, 
what is more important, of the transversahs 
This puts an undue stress upon the antenor 
sheath which either soon gives xxaj because of 
the teanng through of sutures, or at a later time 
begins to stretch until a hernia is the end-result 
A deep wound separation often produces a 
chnical picture which is diagnostic It is that 
of a high incomplete intestinal obstruction and 
the outstanding earlj sx mptom is repeated xomit- 
ing One is likelj to blame the xomitmg for the 
giving xx-aj of a wound, whereas it is reallj an 
effect rather than a cause WTien the abdominal 
wall gives waj from within, the pjlonc end of 
the stomach and first portion of the duodenum 
or loops of jejunum or ileum, together wath omen- 
tum and hepatic flexure of the colon, may fiO the 
deepl> situated defect DistorUon of the gastro- 
intestinal tract mav take place to produce me- 
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rHtjfeil obttrocdoo in cotuLienhle degree utd 
tbdotohtal dittentdon (olknn. There rmy be no 
sadvie ckrtiioa oL teepesture or iaxocjta^ the 
«oiiQd tppeia to be teeure, tad the ptUent it 
nmltr tmted f«s puiiyUc uew 
1 q thU batfdul thm he* bees x very dt&he 
de ci e M c la the toddence oI potUfmtiye ivoMsd 
•epantloo tnd b the devdopioeat d bdiioonl 
hernii mhb tht pttdog vetn. It b fdl that tUt 
k doe to two beton u; Cotartant empbtrit hat 
betn placed opoa the importance ol melkuloot 
care in toefakioal cfc mif c- The necetdtr kr In- 
dudmg the ttaotwraatii motcie u wd at the 
poitooctun In the future o^ the poatoior rectui 
ibeath b ttrcBed. It has been found that a (en- 
croua bite at the pottetior sheath pacaOel to the 
rather at tight to ft, teodt 

Id ti* teodenev o< thb ttrocture to 

iplK A nmnlng ctltch o£ doubled catgut h oted 
and th^ is locked freqacatlj as It it c oott oo ed 
A proper doTore is oftts time-coutumm* but It 
b time aeO tpeut (») The we ol etkyVoe (or 
aaetthesk. WnOe ether moot ewalW be 
added. It a in rdatlTcly small amounts and the 
tnddeoce of pool operative reanltiw and pofanooa 
rv ccmpIkatJcns srith c«^ b dcfidtdy leocwd 
/ Ariagfflrft* xnjtdken alttot Un fmim vn m 
— H ctus Tbeae pabents were aS operated opm 
in thb hotpltaj and with ooe tacepUra repre- 
sQited cooditkna with marked pathcAogj 1040! 
lha latter bealda cbcJecyttectomy. the cotnawii 
ductwta apewd for the removal tJ itooca. 

la I patkat a pehric ahece* derekped at a 
poftopecLtire rtiw which was chained 


threujb ibe rectal aall alih rreomy Inim 
tientf a fnhbepaUc atoceaa fociced. lo i thh de- 
etloped during convalescence and the sWif 
contained bOe as aeO u pta. In the other naay 
aeekj elapocd but the same character of cMUan 
waspTcaeot la thetbscen and Uv UUrrkd to tk 
stUiOp oi the cjaiic doct In each case the estib- 
Ushment oS tdeqoite drahiafe was karaed by 1 
ptoenpt recovny 

la the 3 rraiflinlng patieots the infeetkn de- 
^eiopnj imder the dtaperagm and in <**<*h ft wti 
tUoated pootetloeiy In thcK cases do bib aw 
preoCBl within the aboceaa. In s oi thk grxgi 
pcrkholecyitk ahoctaoes acre present at the crip- 
oal r^entXB In addltkn to stooca in the c unj a o a 
ducU lo all d these cases the sabfhm J c atocai 
ata drained through the tboradc wall powtedodT 
with iTCDveTT 

In another otse not bduded In thb series, there 
was chnkai evidence d a Bdnhmk accmDik 
tfan of cotnldcrahlc anvunt. llse fiiat stage <i a 
pkoned s stage draiivigc throc^ the thondc 
wall poolerlorly was peTfonnerL AfcwdtyihUr 
vtjy tree drainare of tile was spen taneooo^ cftih- 
hahed th/nuh we abrioolnal iadskn with coe- 
pkte tefief cJ aU symptems, and the patient vent 
cc U) a CUR wlcho^ cmtpletlcn of tw nbphreoi; 
dniaage. 

The pewibiSty d cewtarrdratkwi of the psoat 
peillri^l ovlly br acptlc BWlerkl u otrnoas fa 
any opead'v t atta^ the faCbarv tract. Tbia 
dantw b increased wbra the procedure b tedal- 
caBy HlOwrul i and whes infected bslo escapes a 
quanirty from opened duct or pll Uadder To 
prevent wid es pread canUnrfDaiioo, great tare 
should be taken to protect tbe openuvt field by 
prtperfy pkred bp pads, and the gnierous osr cf a 
^bucter liroufhout the operation b a potent 
means d cootroUmg the dtssemfnadoe of infecled 
fluid into the perftcneal cavity 

The deep re cew below and behind tbe gall bid- 
der k an cspedaBy crldca] area becaws mfected 
material can ao eadly gravitate Into it and sab- 
aequently Enfoedou may spread b e t weea Lver and 
diaphragm to prodnee a tubphrenk abacas Itb 
•wbe to carry a strip of lodofonn or pbm |go* 
Into thjft area as a coder dam before jproceedmg to 
any attack, upon cp a u noa duct or gaai^der At 
th* coodurion d tbe operatsoc a strip d gutU 
pciefaa or nnall tube hod best be cart^ to ihh 
area for drainage 

G ilhaOmem — * caws OxiecytUetatBy 
was p erf on ned In th» dmx co a pa bed. In abma 
thee was a recanesce of uidlar attacks tfiei a 
lapoeof 3 ooothi Before and foHowteg opeatifla 
ifi^ been rMTh and aocoa d egree of jaandka 
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Kic 14 Diverticulum of the duodenum at the sue of ihc 
papilla of \ater This produced •^j-mptoms supKcstinp 
cholcc>"stius and led to choler^-stcctomj The sjTnptoms 
recurred, and restudj of the patient disclosed thediverticu 
lum He has been cured by anastomosis betw cen the enor- 
mously distended common duct and the duodenum The 
diverticulum was situated m the posterolateral aspect of 
the second portion of the duodenum The latter and the 
common duct arc shoven in a rotated position to demon 
stmte the diverticulum 

With the attacks No stones had been found tn the 
common duct and the pancreas seemed normal 
At re-operation there was no evidence of a “re- 
formed gall bladder' the pancreas and hver both 
seemed normal The common duct was opened 
and no stones were present within it It was 
dilated so that the little finger could be used for 
palpation The wall was considerably thickened 
and subacutely inflamed This seemed to repre- 
sent a condition of common duct inflammation 
independent of other demonstrable causes 

A patient developed attacks of biliary difficulty 
3 years following cholecy’stectomy and operauon 
was begun but terminated because of injury to the 
duodenum Patient succumbed and postmortem 
examination uncovered an acute pancreatitis to- 
gether wnth marked chronic change in this organ 
The common bile duct presented no evidence of 
pathology and contained no stones and the bver 
was normal 

Cholecystectomy was performed for synnptoms 
strongly suggesting bihan,' tract disease associated 
with jaundice The patient had syphilis Ade- 
quate expIanaDon for her difficulty seemed to be 
in gall-bladder disease There was no evidence of 
disease of the hver Symptoms recurred after a 
penodof years Re-operation uncovered no 
satisfactory explanation for the recurrence of 
STOptoms on the basis of demonstrable disease in 
tie biliary system includmg the pancreas 



rig Ip To show how traction upon the gall bladder 
during cnolccystectomv vvill bnng the cvsiic and common 
ducts into the same line Tlic surgeon mav then mistake 
the common duct for the c>stic and crush it bj clamp or 
ligature 

Cholccystectomv was performed here with a 
diagnosis of rccumng cholecvstiUs No stones 
were present, but the gall bladder seemed to pre- 
sent satisfactory evidence of disease to explain the 
svmptoms Two years later the symptoms re- 
curred but were assoaated wnlh chiUs There was 
no jaundice Pre-operative study disclosed the 
presence of a dixerbculum of the duodenum m its 
second jxirtion At re-operation a common duct 
S centimeters in diameter w-as disclosed and a 
diverticulum the size of a hazelnut was present in 
the region of the papilla of I’ater The common 
duct was opened and found to contain no stones 
An anastomosis was made between it and the 
duodenum The paUent has been relieved of all 
further symiptoms for 2^ vears 

Cholecystectomy was performed in this hospital 
and on the second day continued bleeding mam- 
fested itself through the wound Incision was re- 
opened and large dots together with fluid blood 
■were found m the operative area There was no 
active bleeding pomL 

Cholecystectomy in this hospital was follow'ed 
on the tenth postoperaUve day by the symptoms 
of intestinal obstruction Operation w-as per- 
formed and a loop of small mtestme was found 
tightly adherent at the lower angle of the wound 
Possibly It had been fixed in the pentoneal suture 
The patient succumbed 

Cholecy'stectomv performed here was followed 
by obstinate vomituig which persisted for 5 
months Re-operation disclosed a pylonc obstruc- 
Uon due to fixation of the pylorus and first portion 
of the duodenum against the hver m the hilus 
area. Postenorgastro-enterostomy was performed 
wath an excellent result In a somewhat similar 
case a second operation was done elsewhere and 
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thcrefan ii not lododrd here. In tlib infUnce Ute 
obetmetkm mtidfetled Itself doxliig the bcapilal 
coQV&kscvoce. Re-opentioo ourkd out oa 
the hkctfth poMoocntfve dty G*stn>^tcro«' 
tomy Tna feUemeo by cotnpiete l e t c iTu y AdhC' 
■km* betnen the ween Id tbe UDis ■»» ud 
esriediQy mvclvliif the doodesum 6t- 

veup In acane degree alter dtoiecyitectotBj and 
an probaUr re)ponilb)e for aocne ol the >eiaer 
emp^aint* /oQcnt mg eperatioD Canfol handling 
cd taaue coonJete oeiDOatJLtk and perltooealln 
Lkn ol tbe gall-bladder bed bj ntun will tend to 
mlnxmlte tlu fornatkm of adnetloB* 

CbcIeOiftectamy «u performed on a pa dent In 
Ibh botpital aod a ctooe Impacted In tbe ampnlla 
ol VatcT ^ta removed A tmall opesktt waa In* 
ad\eneDlly madeb ibepoaterbr aallorihcdtM>- 
denum by a probe puaed Into tbe aanrooB duct. 
Thl* operdnf wb* repaired by antnie During 
pcaUpoa tiTe rean-ery a doodenal bitala d^ 
vdoped winch iaOed to retpeod aod gradoall) 
Ip cre aa ed In ilze and is tbe amoont oT ieakage. 
After many di>* tbe patient «a* re-opent^ 
trpoc. A pottflnka gaatro-esiteroatoaiy was per 
fonoed and the pyionjs oeloded by Ugalore m 
tbe hope of djivung tbe gastric emtent a«ar 
from tbe dwdeaal letL The paoent acKcumbed 
cotfarwovi 

1 A * *i t f ar m ed galbbUddes tna> de<ndop 
IrocQ dOatatka of XM ftinap of tbe c>nk doct 
faUowiog dicitK>itectocD} Thb may undergo 
natbokig^ ebaoge* and ^ resportafbie for pwti^ 
laical compbeaUon* aod proauce lymptixm In 
tbe ame nwnrvf u a disetaed asatocnkal giU 
bladder It b diargeable to iocffectaa] 8Qtici> 
and can be prerented bjf Hgating tbe cyatic oocl 
doee to Its jttnctioo wftb the cocunoo 

1 . InjoiT to tbe maNr docts b a caettant 
hazard In toe peifaniiaiice of cboJecyitectomyand 
kadi to a criltcaJ situatioa which require fur 
Ibei singical attack The inf^ *01 varr from 
Incbakn. by Qgature of a mall pocdoc of tbe side 
of tbe duct wall, to radsfco of a Urge aegmenl 
of It. 

j. In the p c ifcama nce of cbokcyttectnoiv te 
curate Wenubcalloii aod tapoaort of tbe cytllc 


doct b esaentUI \vold datontai, by tT.rtv^ 
upon tbe gall-bladder aaQ, of the ^ 

Utioesh^ between the majoc ducts tad tk 
cvatlc when applying a cUnsp or Ilgataie toua 
UK btlB 


4 Siooes in tbe c n m iy s i doct nay be o%a 
locked. Canfol e-earTonatkn of tbe duct k>r pw- 
dbAe tteme ihtniid be made hi mey cue brim 
remonl of the gall biadder even though there 
bas'e been do lymptoms uggeatlog common dset 
Btcnea. Of rignifictjice are tbe hbtwy of 
famdice is anr degre e during any attack, cr the 
nbtory of chills dmisg attach which otberaae 
aun^ oncomplkated ggUHtooe coflr or tbe 
lio^Qg of a diUted co ma ion doct at opemlleB 
OpcolDc of tbe coouooti doa (or cxplotaboa 
■hould u Dndted to carefully selected cases It 
canaot be fkne with Impunity becaoK of varloos 
•crioTa sequchc which may resnh. 

5 Dbtcrrtkm and obatiucjlcc of tbe rsaje* 
dacts, ca obatrmkB of the pylorus cr daodesas 
Is varying degree my follow cbckmatcdcmT dot 
to adbesi^ to the Irw Is tbe regkw oi tbe nil- 
bladder bed These cqaelc can be ndohsked by 
aixuau bemoftasb and by comlsg the tiv aor 
bc» with peril ope u m. 

d. Wonsd separttka or suhaequeoC IneUentl 
hernia are frequent and leriom comphaooca of 
chokcyttectomy Protracted vntoitl^ u a post 
opsraQi'e t^toctora may be linlficast of a deep 
wou^ separavtoD with in cuuqw r l a Ugh Intesthsal 
ohatruetkan Adequate, paliwttklsg lutnre cd tbe 
Inoik® and Ik use of etnyleoe or urtroui oxide t* 
a basal azesthetk lend to decraie coatcrttllj the 
Inddeiice of inrbknal dlfficultxs 

7 mIecdoD whhin tbe peritoecum 

may develop Irooi cooUmlawttep diiii« a t «bok 
Cliff difbcalt jrocodurc. Sufaphieiac tiwer* 
aho^ bo guarded against, by proteedng the s pao 
pewtenor to tbe gafl bJidder aod cc mnvr dact 
with gauze itrtpa during operaboa oc the UEsiy 
tract. loca Hiatfcc of the opaath e &eM by gar^ 
pads aod tbe g eo er oos loe of suction hmlts tiw 
spread of m/ertied juatensJ 

1 Isolated coodltloo* may anse as co^to 
n>w or lequeto which wdl donand *uf 8 *^ 
sXtack 
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SURGICAL INDICATIONS FOR PEPTIC ULCER AND ITS 
SURGICAL MANAGEMENT 

M E BL\HD, M D , F_\ C S , Clevflantj, Ohio 


AT present there are only three positive indi- 
cations for the surgical treatment of peptic 
ulcer perforation, pylonc obstruction, and, 
occasionally, severe and uncontrollable hemor- 
rhage More recent studies of the life C3'cle of pep- 
tic ulcer have definitely shown that patients hav- 
ing the deep penetrating type of ulcer can be per- 
manently cured only by surgical intervention and 
that, therefore, this particular ulcer should be con- 
sidered as a fourth positive surgical indication 
Other surgical indications are only relative, in 
that they depiend first upon whether or not the 
phj'sician in charge of the patient is surgically 
minded, and second upon the mdividual desires of 
the patient It has long been beheved that every 
peptic ulcer must first be subjected to medical 
treatment and, only when medical treatment has 
failed, dare there be consideration of surgery The 
time necessary to determine whether or not medi- 
cal treatment has failed is variable In one of my 
patients who was finally referred for operation, it 
was more than 25 years Much has also been said 
about first giving medical treatment a fair trial, 
but just what constitutes such a fair trial is still 
\ aguely defined As a prerequisite for the contmu- 
ance of the present indications, it should first be 
ascertained if there is e\en a remote possibihtv of 
cunng every peptic ulcer medically or if there are 
certain types of ulcer m which it can be deter- 
mined in advance that medical treatment is 
doomed to failure In a recent address Boas of 
Berlin, talking about the surgical indications of 
peptic ulcer, made this significant statement “At 
the nsk of being considered more surgically 
minded than the surgeon, not the number and 
length of medical cures but rather the character 
of the ulcer should be the determining factor ” 
This seems to me to be the crux of the situation 
For, if we were able to sav to our patient m ad- 
TOnce that his ulcer can or cannot be cured medi- 
cally, many medical failures may be avoided, 
early surgical treatment instituted, and the pa- 
tient sa\ ed much in suffenng and expense 
The pathology' of peptic ulcer is well under- 
stood The ever present' polyjxiid gastritis has 
long since been recognued It occurs both m gas- 


tric and duodenal ulcer, and, even if there were no 
other deterrmg agents, this inflammatory process 
itself would be sufficient to pre\ ent heahng This 
in spite of the fact that digestive ulcers have the 
same natural tendency to heal as ulcers situated 
elsewhere in the body Stomachs afilicted with 
polypoid gastntis are strangely' reminiscent of the 
infected and hypertrophied unnary bladder which 
has been pounding against an obstructed outlet 
In both organs the hy^pertrophy perv'ades the 
entire wall, most marked, however, m the mus- 
culans In the case of the obstructed bladder, the 
residual iinne becomes foul and infected and gives 
nse to cystitis In the stomach the greatly thick- 
ened gastnc ivall causes one to surmise a similar 
stagnation of contents, resultmg in polypoid gas- 
tritis When there is acatncial contraction at the 
pylorus, the foregoing can be readily explained 
in Its absence the raison d’etre is more difficult to 
understand It has been suggested- that a func- 
tional obstruction, a pylorospasm, occumng dur- 
ing the digesbve act, might be equally efficaaous 
At any rate, there is good reason to bebeve that 
polypoid gastntis is in some way the result of an 
obstructed pylorus either functional or organic 
This thought becomes more impressive when one 
pauses to consider that no other etiological factor 
has been discovered to explam this inflammatory 
phenomenon Carrying this line of reasoning to 
Its natural conclusion the inference is that free 
unobstructed drainage should have a benefiaal 
effect upon the inflammabon Here again the 
obstructed bladder acts as a precedent Heahng 
in pepbc ulcer is accomphshed by gramilabon, 
the granulations begmnmg at the base of the ulcer 
and gradually extending to the surface Unfor- 
tunately, however, in the lesions under considera- 
tion, the reparative process generally falls short 
of the mark, since the new and delicate granula- 
tions are infected and quickly destroyed by the 
omnipresent gastnUs and duodenitis Tlfith each 
successive infecbon the ulcer, in terrace-like for- 
mabon, pierces more deeply until it finally pene- 
trates into a neighbonng organ or perforates into 
the free abdominal cavity Obviously then a 
treatment to combat peptic ulcer successfulK 


‘Id a recent publtcatron E Starr Judd and George Waldron 
^ ^ t Obsi i 0 i 4 j CO iso) make the following rtatemeot 

And It IS jUso rcatired that in this country vre do not encoimler the 
t^Te of lesion that the European surgeon has to contend with the 
nicer rath an a3K>ctatedc'rtcn^l\-egastntt< ' Thj* has not been mrcxpc 


naked e> e 1 was able to find a higb 

grade duodenitis and gastntis m all specimens rcmcn'cd Th»^ 
wwsubcUntiat^ mKW<optcaUv bv both Dr B S Khne» director of 

Hoirard Karsner 

niitc was fir*t made to me In Dr B S Kline 
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TABLF I 


Immediate results 
Males 
remales 

Results 5 to IS years later 
Males 
Females 


Cured Dead 
Per cent Per cent 

67 2 

76 5 

29 19 

40 15 


crater It is this crater formation tshich distin- 
guishes these intractable ulcers from the more 
tractable superficial ones The latter cannot be 
seen roentgenographically and their presence may 
be surmised only by deformation of the roent- 
genographic contour of the stomach and duode- 
num Such superficial ulcers in contrast to the 
penetratmg kind ■mil usually heal spontaneously 
or with medical treatment If they do not, they 
soon become penetrating in character and jom 
that large group of ulcers which can be cured only 
surgically 

I have been so fortunate as to observe several 
patients who have for many years undergone 
medical treatment for penetrating ulcers Similar 
to other ulcer patients, they too had their penods 
of remission Dunng these penods, i\hen the 
ulcer crater ivas filled with newly formed granula- 
tions, the ulcer as such could not be demonstrated 
roentgenographically This led me to beheve that 
a cure had been achieved Sooner or later, how- 
ever, the polypoid gastntis and duodemtis reas- 
serted Itself and destroyed these newly formed 
granulations, and once agam the ulcer was in full 
bloom, and could readily be seen fluoroscopicallj 
with a fleck of banum in the depth of its crater 
This cj'cle repeated itself many tunes Dunng the 
remissions these imfortunate patients have the 
false sense of secunty in behe\nng that them ul- 
cers have been lastmgly cured But, if the truth 
were known, they were venl}’’ standing on the 
bnnk of the preapice with that great medical 
catastrophe — perforated ulcer — constantly threat- 
ening them 

Beanng in mmd the inadequacy of medical 
treatment and its attending dangers in penetrat- 
mg ulcers, I behe\ e mj self to be justified in stat- 
ing that penetrating peptic ulcers must be con- 
sidered as a fourth definite surgical indication 

SUBTOTAI GASTRECTOM'i 

Subtotal gastrectomj for the cure of pieptic ul- 
cer secures upward of 90 per cent of permanent 
cures, and its mortality, when all factors are con- 
sidered, IS certainh no higher and probably lower 
than that of less extensu e and less effectu e opera- 
tions Howerer, there are still so many expen- 
enced workers m this field who disagree wath this 



Fig 2 Stomadi freed from its ligaments Mass liga- 
tures for hemostasis Payr clamps applied at nght angles 
to body axis 


Statement and who still beheve m gastro-enteros- 
tomy , that it would be obnously unfair to dismiss 
gastro-enterostomy from consideration -without 
first stating its pros and cons m comparison to 
subtotal gastrectomy The adherents of gastro- 
enterostomy’’ claim that it wall permanentlx cure 
85 to 90 per cent of all peptic ulcers, -with a'death 
rate not in excess of to 4 per cent These 
results, they say, are equally as good as those ob- 
tamed with the more mutilating and dangerous 
subtotal gastrectomy U such bnihant results as 
set forth by the gastro-enterologists could be uni- 
formly obtained by all surgeons, there would be 
no need of discussing or employing any other time 
of operation But the very fact that there is so 
much discussion of other operations gi\es e\a- 
dence that all is not well in the case for gastro- 
enterostomy The following staUstics relating to 
the cure of peptic ulcer with gastro-enterostomx 
are random selections from the hterature with 
^e two exceptions of the figures emanating from 
the alayo Clinic, and from Sherren’s Chmc in 
London, which were purposely included, since 
^ese chmra are the leading exponents of the in- 
direct method A total of 5,572 carefulh followed 
up cases were studied (Table U) 
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matt Dot 001^ protect tboo dcBcste (nouklioo* 
bDt it matt aJao can the deftntetive nitritb cod 
dxp xl et utit , «iul cndkite tbe aodermitg pylork 
ot^trocticcL, wbetBer It be loDctknu or orfink. 
Id Out rapect It muit be tdmitted thet mecbCDl 
tmtuient hu been t dmal fkJlore. AMe Irtm 
tbae tbeoreocal cuulckntlo^ cEftro-enlmtlo- 
rlsU tbenurivo, by pobbtUng fio&l rcnlu, 
uve broogfat UnioDg proof of tbefr inabOIty to 
cope tocreetfuDy with a luge pcrccolxge of Utcee 
utcCT 

Of tbeoniltitudeof lUlirtkBavmllibte, iboaoof 
Einborn ud Croha mad tboae of Pand Smltb, 
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Ttt 4. pcJy^iad fijerTLM b,rnMntb«ICMtncdicn 
with barm fiPnj rntn e, fii'to— U ajei we la lJU»- 
•nr Birwealee Tin* larano ■ End* !• Lhc Irft iJ But 
In* IS as 'cuiai rta 

Immediate reaolti la 114 auei treated betareo 
t9t3-ip»» M m Table 1 
Soootf cr liter moat of tbeec imeured patknti 
aeel. rehef at the haoda of tbe f uig eoo, gWng the 
auigeon the epportunitr to detmniue that the 
vaat majority of ibe^ taDiuea a ere peneUatlfl* 
ulcen On tbe other b»Twt atatiftka gathefeo 
from nrgfcaJ dinkt locateo lo all paiti cf tbe 
»orfd rrieal opaard of go per cent of perma- 
nent cnrti, with aobtotaJ gaatrectoenj- Further 
mote m penetrating nker nwbrai treatment n 
far from aafe, for ex perience bu iboan that not 
the tuperfioa I, acute ulcer but rather tbe chronic, 
penetrating one ia prone to perforate. 

Thja being the caae, bow are we to dugnoae al- 
cen which will not heal apooUnecwaly or with 
tnedlcaJ treatmeot? Fortnnateh’ aoch ufcera are 
eaafly rtcognued cn the roentgowfiaphk HhPt 
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\Yh(.n ihi"^ high cecondan morlahl\ is ickktl 
to the initial dtnth rate it is t\ ident that tiie mor- 
tahlN of gaslro 1 ntcroslom\ is consukmbh 
higher than is gcncralK supposed The nian\ 
reports at hand conclusneh demonstrate that 
such complications as mentioned arc onl\ \er\ 
rareh obsened following the more extensue 
operation Sccondarx mortaUlv fnllcni’iug the resec- 
tion method IS practicalh ml In his oim senes, the 
author has seen not a remote complication fol- 
lowing the resection method which was cither 
dircclh or indirccth attnbutable to the onginal 
ulcer Without this high sccondarx mortalitj the 
death rate of the resection operation is certainh 
not higher than that of gastro-enterostomj if 
an\ thing, it is considerable lower I hat the im- 
mediate morlahtx of resection is capable of fur- 
ther reduction is proved b\ the fact that von 
Haberer was able to operate upon 99 patients, 
consecutive eases, without a death, Gatewood, 30, 
and the author, 37 

In leaning backward in an effort to be fair to 
the adherents of gastro-enteroslomv , I have used 
the figures emanating from the Mavo Clinic as a 
standard for the mortahtj rate Not all clinics 
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have been iblc to match the-sc statistics Minni- 
han, analv 7 ing the 2,05: cases collected b\ the 
British Ulcer Commission in England (\ Rendlc 
Short), records an immediate mortahtv of 5 7 
per cent, J'C f>cr cent higher than that which ob- 
tains in the resection method 
Jejunal ulcer, a condition unknown before the 
advent of gastro eiiterostomv , has been vanouslv 
estimated as occurring in anv where from 5 to 30 
per cent of gastro-cnterostomies (von Haberer 
I instcrer, Strauss, I>cwisohn) That the fre- 
quenev of this condition is generallv underesti- 
male'd is borne out bv the fact that 4 such cases 
Kimc under the writer’s personal observation in 
the short penod of 2 vears 1 he etiologv of this 
condition, as that of peptic ulcer in general, is 
still considerabK in doubt Nevertheless, Us 
almost complete absence following the resection 
method giv es rise to the thought that hv drochlonc 
acid must plav a verv important rfile in the causa- 
tion of this tvpe of ulcer Several isolated in- 
stances of marginal ulcer hav c been reported fol- 
lowing the Billroth 11 ojieration It is quite possi- 
ble, however, that these were due to an incom- 
plete resection Following the Billroth I, there is 
not a single authentic case (personal communica- 
tion to the author from von Haberer) 

As for the claim of pernicious anemia follownng 
the resection method, suflice it to sav that litera- 
ture records onlj a verv limited number of such 
cases, in some of which it appears that the diag- 
nosis has not been clearlv established \\Tien this 
small senes is compared to thousands of recorded 
cases of subtotal gastrectomv, of more than 5 
vears’ duration, this alleged source of danger 
shrinks almost to the vanishing point 
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Fv j Sermag rt i n Mc ii t riftU Uflr* to tndr ftca 
(riBBttm) 

0 Ithe>e 5 57jc»ie», 7J 7 P««ot were reported 
u euro pcrtlajly retalu Tbe 

TDoet ttrildiig mformitlon obuloed from the fore> 
Sguro U ibc diNcrxenct is pmxa\»f(t 
of euro — froen47per cent bv^cUn (090 per cent 
by tieeSfaermi Cttolciuid iietx*ar Tbi*wWcdi»- 
crepancy b difficult to uodeoujul, tjtd oo •( 
tempt «□] be nsade to offer 4o expktbiUoii. It 
becocDes more ttrlLing «boa the f«ct b bio 
consUertUontlattbeibcve rtsulu vere obubed 
In Qa« A dloki by oearpetent mig e uta urioK 
doulArmetbodiAndilaukrtediabpe Tfabteot, 
boncver bdetrtydemoactfited^tbntnaUQrmty 
good renilu «ie Dot obuioed mitb the bdirect 
method, end tb»t tt Von iS per csfit of rach 
openti^ ccnpleteU fell (0 core [Kpttc aker 

The eotlytb of tM tUtntki of the rr*rdir« 
mdktj giva »n entirely thfierenl plctare. Here 
to cootnxt to theeutlsticsoa gutnventerottmy 
the fig mei tbow A rtnklng tnBuiIiiuty of roolu 
Tbe percentige of cures lUDgei from to 9S fo- 
docM In. tbese sutlttici Are tboee of V on HAberer 
MoynthiJi, Hnsters StrAcaa, Berg, tbe writs' 
And othsv In the wnlcr'i o*n senes, cnrcInU> 
foIIoAed by Domeroos pssaoAl cootAct* with the 
pAtMinU, cures so isr are npwsxd of 90 ps 
cent Bdore leaving the nibject of cures, It ml^t 
be scQ to ment^ the fact that following the 
resection method, do dietary reflaien a oeces- 
•ary whereas on tbe other haod, the adroettes of 
gastro-cnteroatoaiy Insist apon cootinoous diet 
even aits opersboo Tbb b Itself b a narsAn, 
for if gA*tro-enteroslom> bad cured tnesB pa 
Uents, why the necessJt\ of further diet’ 
MCWTAUTT AATT 

The DCit coosMieTAlian tbe moctahty figures of 
tbese two operative t\pes, can best he wm-ed bv 
rtDd>-inr the death rate of large senes of cases as 
reported bv the Icaduig eipooenti of the tao 
methods For this pnrpose the wnter has selected 
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s tto gaftn>-eattr os toi Bl e s performed for both 
duoaet^ and gsstrte ulcer it tbe ilato Clrafr, 
and j IS} panisj gutrlc resectioos periORsedfa 
the AAme lllom at \aiIous ebaks througfaoct the 

Tbe hls>o series gtte an iraniedbte Bortaht) 
(ko all ataes of 4 5 per cent In us ases of 
trie aicer and 1 per cent bt i 6i4 ases cf doo- 
deeal nicer s cambfoed mortabti of > 6 per ent 

1 b 1 1 3 J ases of gastric raecttoa collected frwe 
16 dlnereol dinks, there aas a mortality of 5 76 
per cent 

Oo the surface it sppears that the death rate of 
gutro-enteTosloa} is soDsemhat le* than that cf 
r esec tion but only a slight scratching 0/ the snr 
Ucesufbccs tosbm the taOacs cf this IspeeaBon. 
Although the operabvemortaLty for 3,139 gastro- 
eotonttoenlcs wu caily 3 6 per cent, there a assn 
added mortahty from all auscs of 8 per cent 
in an ayerige poatoperatiye period of 3 5 jcsa 
How many of Iheae fttahtks were doe to aker 
dbeaae u not stated in the report It u fair ^ 
assume bemevex that a certain percentage d 
tbese mdivldoab required sectmdart •dmalke 
(or either tecurrent ulcer k]mial ulcer yidcaa 
arde bemonbage or peTforatkin That nca 
secoodary operauoa tuaH an unmouelv hl^xr 
mortality is an estabhibed fad According In 
CUrrmonl, mcondarv opersUens ba%t a <^th 
nte twice as great as pnmay operstki™ ^sodjn 
tbe ase of jejonal olcw perforation and hemes 
rbage ihl« mav reach five to sir times the ImUaJ 
nte 
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taken to the operating room If neccssarj, a 
sedatiTC, such as one of the barbituric aads, is 
given the previous evening 
Selection of the anesthetic is of great impor- 
tance, some form of regional anesthesia should be 
employed Three methods are available liga- 
mentary (Fmsterer), splanchnic, or subdural 
block. Wth the first method I have had no evpe- 
nence Splanchnic anesthesia, ho v. ever, I have 
used m 28 cases, but beheve it to be less rehable 
and no safer than subdural block For the past 6 
years I have used spmal anesthesia routinely, sup- 
plementing with either gas and ether, or ether 
alone, for closure In my opinion regional anes- 
thesia prevents surgical shock, produces more 
complete relaxation, and reduces to a minimum the 
postoperative comphcations of vomiting, gastnc 
dilatation, intestinal distention, and pneumoma 
The patient is placed on the operatmg table m 
the prone position, and the operative field is pre- 
par^ in the usual manner The mcision begins 
at the ensiform cartilage and is continued down- 
ward to either the nght or the left of the umbili- 
cus, accordmg to the situation of the ulcer After 
the abdominal cavity is opiened and the edges of 
the wound are protected with tow'els, a thorough 
exploration of the upper abdomen is performed 
The ulcer is sought for in systematic fashion by 
careful search from the duodenum to the cardia 
Identif3ang small ulcers on the postenor surface 
of the duodenum may offer great difficulties and 
unless unusual care is everased, they may be 
overlooked The most rehable method of detect- 
ing a postenor ulcer is palpation These lesions 
will generally reveal then presence by an area of 
mduration, part of which is represented by the 
raised mdurated calloused edge of the ulcer 



Fig 0 Transverse incision through stomach and ^e 
junura, demonstrating position of safety' sutures (Fin- 
stcrcr) 

Stipphng of the pentoneum in the neighborhood 
of the pylorus is a most unrehable sign, as even a 
slight trauma, such as is necessary' in v'lsuahzmg 
this portion of the ahmentary' tract, may produce 
a similar effect If the ulcer cannot be palpated, 
an attempt should be made to visualize it by 
transduodenal or transgastnc inspection This 
step can be greatly' facilitated by the insertion of 
an ordinary urethral endoscope or a Cameron 
hght into the suspected area The finding of one 
ulcer does not end the search, as there may be 
multiple ulcers, one of which may be situated m 
the duodenum, the other on the lesser curvature 
of the stomach An enlarged lymph node mil fre- 
quently reveal the hiding place of a gastnc ulcer 
WTien resection is deaded upon, the operation 
proceeds accordmg to the situation of the ulcer I 
shall descnbe the procedure for duodenal ulcer, as 
the steps of this operation are the same as m gas- 
tric ulcer except that those steps which apply par- 
ticularly to duodenal ulcer are omitted 
With the left hand the transverse colon and 
omentum are withdrawn from the abdomen and 
made taut The first portion of the jejunum, as it 
emerges from under the root of the mesentery at 
Treitz’s ligament, is identified About 6 to 10 
centimeters from Treitz’s hgament, a silk suture is 
passed through the wall of the jejunum, markmg 
Its proximal end To the left of the spmal column, 
an avascular area is sought m the transverse 
mesocolon, through which a longitudinal incision 
S to 6 centuneters m length is made The edges of 
this are secured mth silk sutures for future iden- 
tification The suture markmg the proximal end 
of the jejunum is now msmuated through the 
openmg m the mesocolon and secured with a 
hemostat This step makes the jejunal loop, 
which IS to be anastamosed to the stomach, avail- 
able without the necessity of searchmg for it after 
the stomach has been opened 
After the stomach has been made tense by an 
assistant, the mdex finger of the right hand of the 
operator is pushed through the middle of the les- 
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oate fce thb epcntk«. Out theae patienU whe 
have nn em ponted beairi leikct, K i m se^ 
ritb» etc are ocepted Advaaced aft b not a 
coetn-faidkalVn A Dtimkn erf oatpatkulaam 
betaern do tad fe year* of a^ uad toad the 
opmUon extrpttonaBv wcQ Adther seed ht 
pea] ihoch, eccD b ah 3 podenta. b* feared Itbt 
BMi me coraplkatlQo Thb b proved br the 
fart that in only a very rmall nnnilmof caaef m 
It DtcfMafy to pcrfomi a po*topend\e hhnd 


The foQoaliif deaenptfon orf Uk technlqae f> 
pTU in coaaldsahle drtaD In the hc^ th^ the 
opeiatkin of tuhtota] gastrectomy may becoote 
staadardised aod mote generaUs cmf^-cd by 
both the gastne and the gcoenu t ug eoo 'ibe 
adTUtagea of ataodanHxliig opoiliTc proocdare 
are adl iBoatrated by the opcnticai of thyroidcc 
lomy Before thyroldectociir aras atandanffxrd i t 
aas ao dangerous that It was attsnpted only br 
the expert Today ibKeithasbceD staDdannseiL 
it b one of tha tafot opcxatfTa procedotea, and 
large Kries, aith oefv an ocrasfocal death, arv 
constantly reported I dilm notio priority nor 
orlpnaUty for the tetbnkpe which I am about to 
dcKnhe, for I hatw merely tahm the beat pointa 
from tha technique osed by other*, and only hsw 
and there added a ibgfat motfiBcabon of my own. 
I <k) fistm, however that all of these procedcies 
have been tboeougfily tried by roc and that whsi 


Pn-tfmtkr tntttml If the padent b ie« 
daring an acute aacertadoii, he b put to bed and 
placed on a soj table diet until bB syroptcam haw 
nbnded The regiiixaa,hkh«e most freqaenth 
Qse la the Slppev diet bat anr of the other aefl 
koiwo (beta ansa era equally well 

■nie nmneflate pre-ccKratlvc treatment Tirie# 
according to the case If there b food retratko, 
CBstifc lavage with an old fsiMooed stomach tele 
uperforroea twice daily lor t or 3 da>s aLerine 
tube b then fauerted through the nostril fer tn 
addltroaal t or 3 day a onti] wfiddietarnscktr 
During tViii rirmi the patlcot receiva only sttrik 
food 

If thse IS DO food retenlkm, the patimt reenrt* 
a stcnle (bet for 14 hours and a gastric lavage tie 
mwnfaLg before the opsadoo Pre-<^ierstiTe 
iroHifMi-m qJ Ath^ morphhte or panto- 

poo and atropfoe i hour before the pabest b 
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bile ducts This step frees the portion of the duo- 
denum which IS to be removed, except for its 
attachment to the pancreas This attachment is 
released by a transverse inasion of the pentoneal 
reflection between the duodenum and pancreas 
and, partly by sharp and partly by blunt dissec- 
tion, the pancreas is dissected back beyond the 
point where the duodenum is to be severed Dur- 
mg the dissection the gastroduodenal arter)"^ as it 
traverses across the pancreas may be met and 
must be hgated, also the numerous small pan- 
creatic duodenal artenes and veins will require 
double hgation At the elected pomt, the duo- 
denum IS severed between tivo Payr’s clamps by 
means of the high frequency current The distal 
clamp remains m position temporanly, and all 
protrudmg portions of the duodenum are seared 
away flush with the clamp The duodenum is 
closed as follows The hancUe of the Payr’s clamp 
IS held m the left hand Two or 3 millimeters be- 
low the crushmg forceps on the posterior surface 
of the duodenum, at the border nearest the opera- 
tor, a needle armed with No 2 chromic catgut is 
inserted m an upward direction to the depth of 
the submucosa, emerging immediately below the 
clamp The needle is crossed over to the opposite 
side of the duodenum and a similar stitch m a 
horizontal direction is placed adjacent to the 
clamp These horizontal stitches crossmg from 
one side of the duodenum to the other are con- 
tmued until the opposite border of the duodenum 
has been reached The last stitch is placed on the 
antenor surface of the duodenum, m similar man- 
ner to the first stitch except that the needle enters 
immediately below the clamp and emerges 2 or 
3 millimeters farther down The tn o free ends of 
the suture are then grasped by the operator in 
either hand, continuous traction being made, 
while the first assistant withdraws the clamp from 
beneath the suture hne This maneuver closes the 
duodenum and at the same time inverts the edges 
By means of the same suture, a contmuous Lem- 
bert suture, beg innin g at the border where the 
first sutiue was completed, is inserted, mvertmg 
the first suture hne A third row of mterrupted 
silk Lembert sutures is placed above this Finally 
the sutured end of the duodenum is covered by a 
layer of fatty tissue taken from the immediate 
vicmity 

The steps for closmg the duodenum have been 
descnbed in mmute detail m order to impress my 
readers with the importance of this part of the 
operation Its greatest danger lurks m the closed 
blmd end of the duodenum For, if leakage occurs 
at this pomt, not only may the entire purpose of 
the operation be defeated, but the outcome may 


be fatal Many other ways for closmg the duo- 
denum have been descnbed, but after thorough 
tnal of these methods, I beliexe the one which I 
have descnbed to be the simplest, best, and safest. 
The upper half of the open proximal end of the 
stomach is now closed m two lasers, the inner 
la3er consistmg of a hemostatic suture with 
Dulox, the outer layer of mterrupted silk Lem- 
bert sutures The marker on the left border of the 
mcision mto the mesocolon is then located and 
this portion of the mesocolon is sutured by means 
of a few mterrupted sutures to the postenor sur- 
face of the stomach close to its cut edge Next the 
marker on the proximal end of the jejunum is 
sought and the jejunum is anastomosed to the 
lower unsutured end of the stomach in such 
fashion that the proximal end of the jejunum is 
directed toward the lesser curvature of the 
stomach This anastomosis is performed m two 
layers m one of the usual ways of performing gas- 
tro-enterostomj" After this the proximal end of the 
jejunum is attached by means of se\ eral mattress 
sutures to the supenor portion of the stomach 
which was previously closed This step prevents 
linking of the jejunum and protects the suture for 
closmg the stomach at its most dangerous pomL 
The right border of the mcision m the mesocolon, 
upon which a marker has been placed, is sutured 
to the antenor surface of the stomach completelj 
covenng the anastomosis This bnngs the stoma 
submesentenc and protects the omental bursa 
from infection m the case of leakage FmaUj' the 
abdomen is closed without dramage according to 
the preference of the operator \^en the ulcer 
has perforated mto the pancreas, it frequently be- 
comes necessary to permit the base of tte ulcer to 
remam and then to insert a dram to this pomt 
The postoperative treatment is most important 
and must be earned out with painstakmg care 
There is considerable difference of opmion con- 
cemmg the after-care Without entenng mto a 
discussion of methods emploj'ed by others, I shall 
brieflj desenbe the method which I employ It 
has served me excepbonallj-^ well and I have no 
hesitancy m recommendmg it Immediatelj" after 
the patient is returned to his bed, he is placed m 
the shock position As soon as possible he is 
changed to a semi-sittmg position and remains so 
dunng the entire convalescence For 5 daja noth- 
ing IS given by mouth Dunng this time he 
receives dailj' by contmuous venocljsis, about 
3,000 cubic centimeters of 2 5 per cent glucose m 
normal sahne He is frequently turned from one 
side to the other Under the direction of the nurse, 
he IS made to take ten to twelve deep breaths 
every hour If he has a chrome bronchitis, he is 
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ter ocneatnoL Pr<xeedlii^&nttoth«Wc«odUMii 
to the rifht, tbe laaer omentum la l eWre d be- 
tween demb^ Ugatnrea wltboat an attomt beinf 
made to aolate the gutek artedea. Genanllj 
three to foor Ugatorea are aoffideet The 
left pertks ci the aaaitnm, nxyfaly c or reap oo d- 
Ing to ooe-fonnh of the atomach, la not aevetred, 
ai porOOD of the nmgntnm k nrrriMij (o for 
ntah blood for the remaining part of the 
On the right ikk, the a e mi ng of the ocDentom 
contlnnee to the pylona where It u <flacontlnac(l. 
to be remmed late With the glored hurf the 
poaterior law of the meaocoloa, whkh embracea 
the mld-codc artej la puihad Iran the poaterior 
loiface of the atomach, and the htdei finger b 
pohed through the grate ocneotgnt cloae to the 
greater curvatnre. The greater omecCgm la aev 
ered between donble llgitnrca to the tame extent 
aa the leaaer ffrtmtnm It b preteahle to [dace 
thoe Ugatorea within the arterial trade. Even 
themgh the mid enUe artery haa apparently been 
pmth^ away care ihcrold oe taken that )t b not 
accidentally h^ted and lewed. Thb artery 
may be Htfftml t to identify and If donbt eebtf aa 
to Ita Idmdtv the tranrreiie colon dKwld be io- 
apected for blanching before enttmg the ocmtnm 
at that particular pcont. The atconacb » now 
freed ol Ita ligaments «nd ready to be resected 
The point at ahlch the atoinich b to be acrered 
dependi upoo the deairea of the huhvidnal opera 
tor at ah events the entire pyloric an trum mtat 
be remored, otherwbe the mtti deahed redocthm 
In the gaatik additr wd not ocrni Uy own 



preference b to mnorr at Icsst tbree-q ni jtcs d 
thcatnmach. ThccaQCDtalbnrabQowpcotectBl 
by mciat tapes and a atmlght InterinaJ riamp 
placed at right aaglea to Lw body axb, b pal 
acFQaa the itomach at the point ete ttd for lesec 
rion A Payr’i crahhig ciaisp b placed la rindbr 
fashion 3 eeadiDeten to the right tfnmfti 
b tha divided bet w ee n tbae two damps with tla 
hl^ irtqnatcy carrat Severing tbe itnnadi it 
ri^t angjea to the body axk jkaeet the fertse 
atoma te the moat advantageoca poktke fee esaa- 
pfete and rapid emptying It abo prevenb icgir 
glutioo from the aheient Jelonal loop. The two 
levered ends of the atixoncn are now protected 
with game ipc eigei . AtthbpcfntmanycpatcD 
prefs to cmiiplete the giatzo^ehmoatciBy in erdff 
that the openticD may be tnierropted ihocld tt 
become neceaaary Thb 1 bebeve to be a taper 
floous parraariem ai I have never found It necta- 
tary to rompirte the opendon in two mget On 
the other the primary iha>~iTi~rn of te doo- 
doiain pemlti the operator to Tnakw lae of thi 
iriaiatifni aSerded by tbe tnbdml block, bricrv 
It wears off winle the EaitrDHa^f°*^7 ^ ^ 
palnlcaaly and expecBrimaly pisfonDed wltbcnt 
the aid of an anothetlc. The matal porticn of the 
tevend •trwnar'h k bflH in the operatorh kft band 
and tmned orti to the right Byempknlnghgbt 
tiactVm the muevored U^menti of the duoacnins 
and the pancreas with its peritoneal covering an 
bnraght into view Tha atep first anggested by 
A. A Berg greatly ItdHtAia the adweqaait d» 

Betfaon. Next ti^ doodenal Ugamenta are Kveitd 

between double Ugitnies to a pcfnt abont i tn 
I 5 emrimetes b^emd tbe ulcer In aeparatbn 
the hgamcrita cm tne anperior border of the dno- 
care miwt be « i >rr W d not to tnjnre tbe 
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PRE-OPERATIVE IODINE THERAPY IN HYPERTHYROIDISM^ 

E E BLANCK, M M D , Chicago, Illinois 


T he value of iodine as a therapeutic agent 
m the treatment of thyroid affections has 
been known for many centuries As early 
as 1170 Rogers (3) at the Umversity of Salerno, 
Italy, prescribed ashes of sponge and seaweed for 
goiter In 1752, Russell demonstrated the value 
of sea water m rehevmg goiter Comdet m 1820 
was the first to show the value of the element 
iodine m thyroid disorders In treatmg 100 cases 
which occurred in Switzerland he claimed to have 
cured or greatly improved two-thirds of his cases 
In 1850, Chatm earned out extensive mvesPga- 
tions on the lodme content of various foods and 
waters and presented evidence that lodme would 
prevent endemic goiter and cretinism Trousseau, 
m 1868, made the histoncaUy famous mistake of 
prescribmg tincture of lodme when he mtended 
to give Uncture of digitahs in a case tif exophthal- 
mic goiter A prompt amehoration of all the toxic 
manifestations followed but he thought this to be 
the exception and not the rule and cautioned that 
lodme generally does harm m Graves' disease 
This was followed m 1904 and 1911, by the work 
of Kocher who noted untoward effects of lodme 
m certain cases Because of the wide influence of 
Kocher, his subsequent word of caution became 
almost a condemnation, and for years the use of 
lodme m the treatment of thyroid affections fell 
mto disrepute 

The pnonty of caUmg attention m America to 
the value of lodme m the treatment of exophthal- 
rmc goiter belongs to Pl umm er By carefully 
studymg a large group of cases that had been 
benefited by the use of lodme as a pre-operative 
measure, Plummer placed its use m this disorder 
on a chmeal basis The theoretical rational under- 
lymg this administration of lodme was that m 
exophthalmic goiter a dysthyroidism was present 
due to the production of an mcompletely iodized 
thjToxm molecule To this incomplete product 
was attnbuted the power of entermg mto catabohe 
reactions faster than the normal, stable thjTroxm 
molecule In changmg the thyroxm molecule 
by addmg the defiaent lodme Acre occurred a 
lowermg of the basal metabohe rate and improve- 
ment in the toxic mamfestations In contrast 
to the exophthalmic tjTie the so called toxic- 
adenomatous type was beheved to be a hyperthy- 
roidism due to an overproduction of the normal 
thvroxm molecule. Immediately foUowmg this 
work, numerous reports appeared m the Amencan 


hterature advocatmg the use of lodme as a pre- 
operative preparatory measure Due to the in- 
fluence of Plummer these reports were smgular 
m that they all advocated the pre-operative ad- 
mimstration in the exophthalmic goiter and 
decned its use m the adenomatous thyroid In 
connection with the latter it was popularly be- 
heved that the administration of lodme might 
render the non-toxic ones toxic and aggravate the 
s3rmptoms of the toxic adenomas The mcorrect- 
ness of this concept was soon revealed m the 
reports of Graham, Starr, and Youmans and 
Kampmeier These authors demonstrated the 
similarity of response to lodme m both adenom- 
atous and non-adenomatous goiters, and sug- 
gested that the exophthalmic goiter and toxic 
adenoma were but chmeal variations of a smgle 
morbid disease Subsequently contradictory re- 
ports from vanous sources appeared m the 
hterature At present, however, with the mcreas- 
mg hterature (i, 2, 4, 5, 6, 7, 12, 13), there is a 
growmg conception that only one type of hyper- 
thyroidism exists, and that typical remissions 
with lodme m the majonty of instances can be 
obtamed m the nodular group as well as in the 
exophthahmc type 

GENERAL CONSIDERATIONS 

The purpose of this study was to deter min e the 
relative efficaaousness of pre-operative lodme 
therapy m hyperthjTOidism assoaated with 
primary hyperplasia of the thjTOid as compared 
to the hyperplastic glands containmg nodules, the 
so called toxic adenomas 

To add uniformity, 200 selected cases were 
chosen for this study Cases that had recaved 
previous lodme medication. X-ray or radium 
therapy, or that had had prenous surgical mter- 
vention (polar hgations, hemi-thyroidectomy or 
subtotal thyroidectomy) were not mcluded m this 
senes Bordahne cases, or cases presentmg a 
question m diagnosis, were excluded Age, sex, 
mtensity, or duration of symptoms played no 
rfile m the selection of cases 

Smee metabohe rate readmgs were to form a 
basic part of the study, only those patients having 
saUsfactory metabohe rate determinations were 
chosen* Aiter a satisfactory pre-iodme basal rate 
was obtamed the preparation for operation was 
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pita} (Set and nocrtHy at the cod oT 3 weeks be 
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T he \’alue of iodine as a therapeutic agent 
in the treatment of thjToid affections has 
been known for many centunes As early 
as 1170 Rogers (3) at the Umversity of Salerno, 
Italy, prescnbed ashes of sponge and seaweed for 
goiter In 1752, Russell demonstrated the \'alue 
of sea water m reheving goiter Comdet in 1820 
was the first to show the value of the element 
lodme m thjTOid disorders In treatmg 100 cases 
which occurred m Switzerland he claimed to ha\'e 
cured or greatly improved two-thirds of his cases 
In 1850, Chatin earned out extensive mvestiga- 
bons on the lodme content of vanous foods and 
waters and presented evidence that iodine would 
prevent endemic goiter and cretmism Trousseau, 
m 1868, made the histoncaOy famous mistake of 
prescnbing tmeture of lodme when he mtended 
to give tincture of digitahs in a case of exophthal- 
mic goiter A prompt amehoradon of all the toxic 
maiufestadons followed but he thought this to be 
the exception and not the rule and cautioned that 
iodine generally does harm in Graves’ disease 
This was followed m 1904 and 1911, by the work 
of Kocher who noted untoward effects of lodme 
m certam cases Because of the wide influence of 
Kocher, his subsequent word of caution became 
almost a condemnation, and for years the use of 
lodme m the treatment of thyroid affections fell 
mto disrepute 

The pnonty of caUmg attention m Amenca to 
the value of lodme m the treatment of exophthal- 
mic goiter belongs to Plummer By carefully 
studymg a large group of cases that had been 
benefit^ by the use of lodme as a pre-operative 
measure, Plummer placed its use m this disorder 
on a chmcal basis The theoretical rational imder- 
Ijnng this administration of iodine was that m 
exophthalnuc goiter a dysthyroidism was present 
due to the production of an mcompletely iodized 
thyroxm molecule To this mcomplete product 
was attnbuted the power of entermg mto catabohe 
reactions faster than the normal, stable thyroxm 
molecule In changmg the thyroxm molecule 
by addmg the defiaent lodme Here occurred a 
lowermg of the basal metabohe rate and improve- 
ment m the toxic mamfestations In contrast 
to the exophthalmic type the so called toxic- 
adenomatous type was bHeved to be a hjTierthy- 
roidism due to an overproduction of the normal 
thyroxm molecule Immediately followmg this 
work, numerous reports appeared m the Amencan 


hterature advocating the use of iodine as a pre- 
operative preparatory measure Due to the m- 
fluence of Plummer these reports were smgular 
in that thej' all advocated the pre-operative ad- 
ministration m the exophthalmic goiter and 
decned its use m the adenomatous thjTOid In 
connection with the latter it was popularly be- 
heved that the administration of iodme imght 
render the non-toxic ones toxic and aggraxate the 
symptoms of the toxic adenomas The mcorrect- 
ness of this concept was soon revealed m the 
reports of Graham, Starr, and Youmans and 
K^pmeier These authors demonstrated the 
similanty of response to iodine m both adenom- 
atous and non-adenomatous goiters, and sug- 
gested that the exophthalmic goiter and toxic 
adenoma were but chmcal vanations of a smgle 
morbid disease Subsequently contradictory re- 
ports from ranous sources appeared in the 
hterature At present, howexer, with the mcreas- 
ing hterature (i, 2, 4, 5, 6, 7, 12, 13), there is a 
growing conception that o^y one tj-pe of hj'per- 
thyroidism exists, and that typi(^ remissions 
xnth lodme m the majontj' of instances can be 
obtained in the nodular group as xrell as m the 
exophthalmic type 

GEKERAL CONSIDERATIONS 

The purpose of this study xvas to determme the 
relative efiBcaaousness of pre-operatix-e lodme 
therapy m hyperthjToidism assoaated xvith 
primary hyperplasia of the thjTOid as compared 
to the hyperplastic glands containmg nodules, the 
so called toxic adenomas 

To add uniformity, 200 selected cases xvere 
chosen for this study Cases that had received 
previous lodme medication, X-ray or radium 
therapy, or that had had previous surgical inter- 
vention (polar hgations, hemi-thyroidectomy or 
subtotal thyroidectomy) were not mcluded in this 
senes Borderhne cases, or cases presenting a 
question m diagnosis, xvere excluded Age, sex, 
mteiMity, or duration of symptoms played no 
rdle in the selection of cases 

Smee metabohe rate readmgs were to form a 
basic part of the study, only those patients havmg 
satisfactory metabohe rate deterimnations were 
chosen’ After a satisfactoiy^ pre-iodme basal rate 
xvas obtamed the preparation for operation xvas 
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bcfnn b; adminktezing kxOzM u Lo^ I lofattkci. 
Hus ns in dan of jo or 45 (f or 

^ c cm ) Qtlly for 10 to to ^ja lo KTcre cua 
or occicriaitill; hnrainc of todsl or eorromic 
cooditkRti, It wu axjamry to condnoe Um pre- 
cmendve td mfnlstm tiTD orer t kmgn poiM of 
taae. In tbe prtjziaJ7 bTpeqpluck groop the 
k»gt»t peri od of ptHfrnlrwnr meifladoc ms 55 
dsjs in ootiist to tbe shortest period ot 9 dc^ 
The tfengD wn s < j diji In the semodsnly 
torie (admoeatm^ gr o cp, tbe kegett period 
wts 3$ dsys, tbe inorten period 6 or an 
STOSge 0/ da^ Tbe remsbaderof this study 
was (X tirr i Vd in oodog tbe comparatfre sknrinf 
of tbe poise ■nM ftiu m welg bt In earii group. 

BASAL UrtABOUC SATTS 
Tbe primary hypeiplattk gtuup cnrarttrd of 
100 cases. The hl^iext pre-loduie metaboik read- 
ing waa -I-97 tbe lowest -f-ss or an average of 



'f'4iSjt for Ibe gronp Tbe mirimom decnue 
on Iodine mritirsncm ms 79 per cent Hmcisa 
fauved to be iodine resistant and demd 10 
avenA Inotase in tbe basal rite of 16 3 pa ost 
In tba eteuKc U on It is interesting to note that 
evec tboogb tbcK cases tbomri an inoenc h 
their barn] ratei, they gained b might and aoe 
DDch imfruved by the meHminary medcatka 
The aven^ Imest pcat-todJne rate wu +to 91 
The average rednctim in the baMl metabcZkale 
for tbe gr o op wu t; j i per caC 

The gnap of taric adenocata aho ronrisr ed cf 
100 cases. Tbe bigbeat pre-krfine meiabdk 
determinarian In this group wu tbe ktwtst 
d-19 or an avezage u -t-41 14. Tu iiaifao 
decresLse wu 37 percent. Three cases were kilia 
icriitant ibcpwing an average bcrease of 7 per 
cenL These «***^ ibowcd imptove- 

tnmt and two of iVmtti g«iwH io wtifbL Tk 
avenge Icorest post-iodine lata wu +13 7I The 
average redoctioo for tbe groop wu 17 4^ pc’ 
ent 

From the foregoing, oco b Imnwdittrfy Io 
pr eaKd with the snnmilty of respcijse to Kxhne 
ra both groeps This Is grapMroTly and mere 
striHrigt y IIIiBtrated In Chart i which ibovi 
tbe awage parallel decHvIty of tbe amei kr 
each grviip 

CEAMOD DT PCUI AltB WHOIIT 

■Simnsr changes v^eIC noted in tbe basal pol* 
imtea. In the exoptlbslmic type the higbest i«- 
loifioe pulse was 143 thclowestSi artnttasp 
of 106 3 bests per ndnutc. The most mtitrd 
decrease in the praise rate wu 41 beats pc mtente 
r'rnirHr'g In oM '*v^ aftcx 15 dsy'i oedimlk* 
Twetvo showed an avaago iDoesse cf 9* 
per nrfmite and In j cases the rate renslned 


Osrt I Avaimai 
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unchanged The average diminution for the group 
was 14 5 beats per mmute 
In the adenomatous tj-pe, the greatest rise was 
to 130, the lowest to 78, or an average nse to 102 6 
beats per minute In one case there was a decrease 
in the rate of 58 beats per rmnute after 21 days of 
Lugol’s solution Twelve cases showed an average 
increase of 10 6 beats per mmute In 4 cases the 
rate remamed the same as before lodme was 
admmistered The average decrease in rate for 
the group was ii 3 beats per mmute The above 
data reveals a marked similantj m response to 
iodine medication and is graphicall} illustrated 
m Chart 2 

The differences m weight m each group were 
also similar followmg pre-operative medication 
The response though essentially the same m both 
the pnmaiy and secondary hj-perplastic tj-pes, 
did not show the striking parallehsm noted m the 
dechinty of the pulse and basal metabohc rate 
curves In the exophthalmic type the most 
marked mdividual gam m waght was 17 pounds, 
the greatest mdindual loss 5 pounds Nme cases 
lost an average of 2 3 pounds In 5 of the cases 
the weight remamed unchanged The average 
gam m weight for the group was 4 56 pounds 
In the adenomatous tj'pe, the ma-ximum mdi- 
ndual gam was 18 pounds, the maximum mdind- 
ual loss 14 pounds In 16 cases there w'as an 
average loss of 3 4 pounds, and m 7 cases there 
was no change The average mcrease m weight 
for the adenomatous type was 2 63 pounds The 
comparative mcrease m weight for both types is 
illustrated m Chart 3 

In both types of cases there was a stnkmg 
general clmical improvement After the prelim- 
inary lodme medication, patients were less nerv- 
ous and imtable They were either troubled less 
with heart consaousness or entirely reheved of 
this symptom In many cases their appetites 
improved and sleep was more restful Three cases 
of the adenomatous type and i case of the 
exophthalmic type failed to notice any amehora- 
bon of symptoms after prehmmarj' iodine medica- 
bon 

smmAnv 

The resjionse to pre-operabve lodme medica- 
bon was renewed m 200 selected cases of exoph- 
thalmic and tone adenomatous goiters The 
object was to study the comparabve lowermg of 


the basal metabohc rate, slowmg of the pulse, and 
mcrease m weight, in each type of hipierplasia 
An almost parallel response was noted m the 
lowermg of the basal metabohc and pulse rates 
The average ascension of the weight curves also 
show ed a wry similar response but the parallelism 
was not nearly so marked as m the dechnty of 
the basal metabohsm and pulse rate curves This 
favorable response, however, was not uniform m 
either group In each type, cases were noted in 
which the admimstrabon of lodme did not effect 
a depression of the basal metabohc rate, lower the 
pulse, or result in an mcrease m weight All of 
the aboi'e data is therefore mterpreted as sigrufj - 
mg that the factors operabng in produemg hNyier- 
thjToidism IS the same m both the pnmaiy 
(exophthalmic) and secondary (adenomatous) 
Uyies of hyperplasia 
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DUODENAL ULCER* SURGICAL TREATMENT 

F CKKOORY C0XKELZ.,11I> F^CS Ohxoo, Wtaxmn 


A REVIEW of the drnkppmmt of Rir^CKl 

tmtiBent of nau^MUiU doodetnl okcr 
«iid s caotUendctn of rtculti my pa 
hap*, aid In atablklilnf baalc prindpta in tbe 
tnatmcnt of ranUiU doodautl olcer 
Entmtitamy vUdi li done cBstal to the alcer 
— }cJtnio«tncQy — hu aot met with gcnenl accept 


Oastro^teroSocDy (Fig i) hu bem a Carorilo 
method, tJ remote rttohi aod after edecta of 
tbe moltant ahoorml phyxbk^ hare been 
more carefully aaalyad a dehnlte dediie tn ita 
popnkiity bii ocmried. 

^iork achsko (Fig t) aat preaaited by 
Eadri^erg as an ImprmQDCDt opart gaatro-ea 
toostocay This ptro c e d nre a as fotlcrwed by aoefa 
a high peem tage of iiotnal or jejunal okeri, hcpw 
ever that it has been tmlfonnly abandoned. 

The aen Hep la the crrlmtoc opaadoo 

tndpded reaectloo of pauta of the stomach 
Eaberer at fiat ia addlUot to the exchofos 
cfontkia, reiDOved the pylona and the astnim 
3) This method was not athfaaccy ao 
mprmed bh tedmlque by dofag besdes 
an tfo pri o cectogiy a cfrcamfereatial roDowa] 
ic^jnramal, hmoal, or add accreting stomach 


FlnilQer removed the f s i iit mtl , or hmdd, 
stomach (Fk 5 ) but aUcmd tbe Hkri 1 
antnim, and pri o nii to ranain. 

Iho paitkalar minnrr In which the cutn>- 
Intesthi^ coDtinnity is re-eatahOibed may or bot 
not be an important detail when compi^ vita 
the fandamental principles of the opeiatkn. 

Of the TarkaB mocfificatioca of the BHIioth I 
and n the Hofmdster Fmsterer tmninolattia] 
anastcmaals that alma to pmmt rctjcfrade fifi- 
log of the dDodoul stump aeems to be meetiag 
with favor (Fig 6) 

Tbe djgerquT. L e l ae ea the proctdoies of Ha- 
berer and of Flssterci b pchnarlN in the mtonl 
(Haboer) and in the retentioc (Dnstmi) of thi 
antrum ijmI pykra. 

Habercr 1^ hb fofiowm ikm H esamtkl 
that tbe pylerta and the antrum he rtmored, be 
cause the seorticii of the aotrnm b soppoaed to 
act as An ImpcotABt ttlffiakat to tha add »• 
attlng cdb Vnttd in the fondos. Fdtirtt. yean 
ago, pitenolgited such a thecey. but it has not 
been accepted in vaebus phyikJcgIfil bh«(»> 
todea aiHl in the elides of many sur geoea 

Flnstoet and hii foOuaus, on the other hand, 
aOow the antnim and pyiorca to remain, claim* 
Ing their rmonl b m^pocluiL nnitmr tad 
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I IR 7 Slcc\c rtsfCtiDn i> unviti-.fnclon 


Hal)crcr aprcc ujwn the neccsstU of “adequate ’ 
rcmo\-al of the acid secreting, proximal, fumlnl, 
stomach x\-all (onlj tlie cardiac third remaining) 
And such a conclusion would seem to be sup- 
ported bx the increasing frcqucncx of stomal or 
jejunal ulcers after gastrojejunostomx , and of the 
“intractable” cases in which rccoxerx has not 
been achieved until two or three resections, for 
repeated recurrences, have removed most of the 
acid secreting fundus Such instances cause a 
surmise as to the result if the wide, or “ade- 
quate'’ fundal resection had been made at the 
first, instead of the last, operation 
A review of these different operations and their 
undcrlv,mg pnnaplcs suggests the question If, in 
non-rcscclable duodenal ulcer, gastro-enterostomv , 
pjlonc exclusion (Eiselsberg) and exclusion with 
resection of pvlorus and antrum (Halicrer) arc 
not salisfactorv , and, if exclusion with resection 
of pvlorus and antrum and also circumferential 
resection of part of the fundus (Habcrer) is more 
salisfactorv , and if exclusion with orcumferenlial 
resection of part of the fundus but unlhoul re- 
section of pj'lorus and antrum (Finsterer) is 
equallv salisfactorj , whv remove the pvlorus and 
antrum in resectable duodenal ulcer’ 

The logical answer would seem to be that if 
removal of the antrum and pv lorus is unnecessarv 
in adv anced, complicated, so called non-reseclable 
ulcer, then their retention with removal of the 
fundus (with or without local excision of the 
ulcer) would be worth} of a tnal in the earber, 
simpler, more common resectable ulcer 
The next question would logicallj be Can the 
resection of the fundus with retention of the 
antropj lorus (Figs 5 and 6) be improv'ed so as to 
preserve direct motor continmt) ? Sleev e resec- 
tion (Fig 7) has been unsatisfactorj “Partial 
fundusectomy” (Fig 8) does preserve the direct 
motor contmuit} and the important antropv loro- 
duodenoneuromuscular mechanism and dimin- 
ishes the aad secreting area 




Fir S I'lrtnl fundu'^ettonn procn ihc direct motor 
continuitv md ilimini'hcs tJic acid 'ccnting area 

\\ith organic pvlonc obstruction an additional 
plastic ojienition would be indicated Without 
organic pvlonc obstruction the ulcer might, or 
might not, be removed In cither event operation 
should be followed bv postojaerative “medical 
management ” 

There are indications that hjdrochlonc aad is 
not the sole cause of peptic ulcer, but it is becom- 
ing recognized as a verv important and constant 
factor among the fiftv or more different exqila- 
nations for the chromaty of the disease 
The stomach seems to be a modified double 
organ, the proximal (fundus), concerned vnth 
aad secretion, and the distal (antrum-p> lorus), 
hax ing to do vvnth alkali secretion and motor reg- 
ulation Peptic ulcer is now considered as a 
phv siological problem in which there is a lack 
of balance between an aggressive (acid) and a 
defensive (alkaline) factor 

■Ml of which calls for a reconsideration of so 
called “radical treatment,” that is called radical 
because of the removal of the ulcer, alone, with 
the pj lorus, or with the “ ulcer-beanng area” 
Such measures might be considered as ‘ svmpto- 
matic,” and the classification “radical” might be 
reserved for those methods in which an attempt 
IS made to influence a supposed cause, or an im- 
portant causaUve factor, such as hvdrochlonc 
aad 

Treatment, heretofore, has been aimed chieflv 
at an increase m the defensiv e or protectiv^e forces 
b\ use of diets, antispasmodics, alkalis, demul- 
cents, protein shock, operations, etc, etc The 
newer methods attempt to dimmish the aggressiv'e 
element by anU-secretagogues or by surgical mini- 
mization of aad secretmg surfaces 
There is a growing acceptance of the dmical 
fact that peptic ulcer is a general disease with a 
local lesion, that simple evasion of the ulcer does 
not necessanly cure the disease, and that oper- 
ativ e and non-operabv e measures should be not 
antagonistic but complemental 
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ORTHOPEDIC CONSIDERATIONS IN THE TREATMENT OF 
SPINA BinDA 

KOBOIT S SMITH U D P Sc (Dt<M) Si. Loin, Umom 


* I MIE oper*tivt tralwenl of frioL. tpiiu 
J[_ Ufidi ID tbe MU born 1> o/ coesldrnibtc In 
term to tbe Mtirokiflcnl Mirgroo and In 
recent >ear* cDnkil reportt oo ihk nb^ect ba^c 
frequently appeared In Ibe literature AnaKica 
trf ttd-rciulu by Cutler Coujhlm, PeniVltf and 
Cone Kolodoy. and Oroai a^ bada ha\T em- 
pbaalted tbe tile nvloK oatore of early plaMlc 
remir of menloxocele and m^docnefilngocrtc lo 
tEb ccndiboo ParaJ^aes aod deforraltlea of tbe 
kmer eitremitlea ahiA }ia\c been preaent before 
operative treatment are ho«e%Tr oot emiafl) 
benefited b) thn procedure remalo to be 
cared for 1^ orthopedk metboda. FUcckf and 
ipottk mnacie parafyiet, deformed bonea and 
jcdoti. and more or Im trriooa ■rtaor\ tropUc, 
aod dreuJatorT dfatortiaocea fo to make op tbe 
aum of tbe ortbopedk aui|^ a probkim Urt- 
mry and fecal locnotbaKc wftri a precBipotl* 
Uoe to oriDarj tract is/ecilon, U alao frequently 
found in tbcae eaaei and coceaatotca a coeip&at 
(na factor la tbelr treatmesL 
SbnOar prebleiH are prearaled to the otibo- 
pettic a u r g^ in a fomrmnat buger g it nip of caaes 
ID *hkb defonnltlet are found in uaoclition altb 
an occult tploa bifida. WbHa It baa been eatab- 
Qibed that mCQCimfete (otlQo of tbr iamlnzof tbe 
lumbar and aacral Tertebrc ti lurmally very core 
mon In early childhood (Hhitie, Steindlcr Neo- 
bert) Uw palbolofical dfoifiaance of tbe per 
lUtence of there defecta. tn acme carea aboahig 
tncootioepce of btadder and rectum or netnn- 
muteniar dkturbaxxea in tbe lover extremltiea. 
aean quite certain. In the chntcal rrcKtrO of 
Katrcpatrin, Ciajner Breebot. Colby andotboa, 
pr eaa u re or timctlcn upon tbe ^utal cord and 
cuda couma, prudo ce d by fibetna bandi and 
myofibruJpomas la areodation with rertabraJ 
defts baa prodoced a wietv of direhflitW. On 
the other barwl , the atudks ot Foebt indicate that 
a primary defect In devdopmait of tbe central 
oerroua ayatem, a mjelo d yiiJ aaia, may be aiao- 
clated with a p ereb tent hmboaacial aplaa bffida 
occulta and ci\'a ifee to congenital deformitk* of 
tbe lover e xtm n f tla. Defannitfea of tbe feet are 
found freqaently In chfldhood in conluDCtioB with 
extenaHe ddecti m tbe of tbe lumbar and 

acral vertebne and dbucilly there malfonna 
doart are dotioct (nan other congotlta] typa 


Congenital dklocatloot of tbe Mp and 
curvalorci abo fremjeoUy aanunaDy vertebil 
defects, but the rwlt^ical relalicnbip of tie 
bffid ipine to there defo^tks b not dear In 
nary aod fecal iocooUnence may be found haao- 
CMtion with tpfoa bffida occnfta just as b 
of frank tplna bifida altb critic myelocele, b 
mblcb the nmr lovdtcmeiU b uure ofnim 
A rerir^ of go cava of spins bffida treated at tbe 
Shrinen TToapital cf St. Loos, Mraourl, (too 
tga4 to ip35 boa here been aniJMed to define 
aone of tM varlaliooa b tbe cfinkal pfetore d 
Ihb cootfitlon lo be found In childliivirl and le 
evaloale tbe reanJta obtained by standard ertbo- 
nedk metboda in tbe Dumaganent of tbe prob- 
Icins abicb the coodjlloo pnaenta. Of tre go 
caaca Modird, ij were ctaca of spins bi^ akb 
an ajBociBled berniaUen of tbe i iiu c ua ea of tbe 
apfnal camJ spoo w bk b an early pbatk opmuat 
bad been doi^ The 75 other caaea mere to be 
e ba red as sofm bffida ocotlta. Of tbb btter 
croup, .59 limaed defecti la tbe spine b tbe 
hnsboareTai regloo abkb mere ratbely buiiag 
In signa aod lympttrea, aod mere tfi s cu med by 
\ tay exunloatkw during the courre cf treat 
meot for other cnxDtiooa 

Marked deforndtla and diretJhla mere ebar 
aderbtlc of tbe group of caaca of spfna bffida 
with vUeb a dennhe nvtiliyl nc had bem 
treooatrd. All of there cases abowed deformldea 
of tbe feet, mjvI these defcrmltlei acre quite bek 
faig In uniformity ^TiDe tbe moat commc c pu- 
sitton cf deformity m aaequbrovarm, almost mt 
otbCT type of malformatkio au npreaested 
equioovalga, equinovarua vhb cavui, calcmaeo- 
varus, cakancovalgua, and limplc equlous, ml- 
caneua, cavna Tirut, and valgus Frequently ll« 
deformiba of tbe two feet were entire^ differeit 
In 4 caaea, a bdateral dolocatlcn of the b ^ *e* 

fdu^ Id S cases there was incDDtinence cf urine 

and fecea a were locontlDent of urine only Infi 
cares a tendency to hydrocepbaiita,wuibDin) one 
patlret being of tuboormal mentafity Eight 
ifaoiKd dlmmadoD of acnaation lo tbe lows sr 
in j tbera was definite djstrtrimnca d 
orculatloo m tbe left lo 4 casa trophic ulcen cf 
bnttocki and (eet were noted. One patloit ad 
ndttsd to tire hospital for recoostructive work 
apoo tbe feet wai foemd to hare * WJaleiai 
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hydronephrosis with hj'dro-ureter, and this pa- 
tient died later of pj elonephntis Of interest in 
this case are the studies of Mertz and Smith, nho 
have found that defects of the lumbosacral spine 
are associated not mfrequently wath paralysis of 
the vesical sphincter and obstructive dilatabon 
of the upper unnary tract 

Of a group of 36 patients showing deformities 
in association mth a spina bifida occulta, 18 had 
malformations of the feet of vanous Lmds Five 
patients showed congenital hip dislocations m 
addition to their deformed feet Nine other cases 
were found with congenital hip dislocations, un- 
associated with other deforrmties There were 7 
cases of scoliosis 3 with a dorsal curvature, 4 with 
a double curve in the dorsolumbar region Four 
patients showed an incontinence of urme and 
feces, 2 were incontinent of urine only One of 
these patients, having an mcomplete fusion of the 
sacral vertebrre, developed incontmence of blad- 
der and rectum foOowing an mjury to his back at 
II years of age Three other cases are of more 
than ordinary interest a congenital malforma- 
tion of the ear associated with a spina bifida of 
the cervical vertebras, a congemtal elevation of 
the scapula associated with a spina bifida mvolv- 
ing the seventh cervical and first and second 
thoraac vertebras, and a congenital absence of the 
neck of the femur associated mth a lack of fusion 
of the first and second sacral segments of the 
spme In the entire group of cases showmg de- 
formities m association with a spma bifida oc- 
culta, no correlation between the size of the 
spinal defect (as shown by X-ray) and the degree 
of the deformity or disabdity could be deter- 
rmned 

The treatment of the cases of spma bifida hav- 
ing from birth an obvious mvolvement of the 
central nervous system is summarized m Table I 
In general, this treatment has consisted of the 
correcbon of deformities of the lower extremities 
by mampulations, wedgmg plasters, the lengthen- 
ing and transplantation of tendons, and the 
arthrodesis of joints Reduction of the four bi- 
lateral hip dislocations has not as yet been at- 
tempted Three of these cases have practically 
no muscle power m the lower extremities and 
have never walked In this group, wherever any 
degree of muscular strength existed m the lower 
extremities, orthopedic treatment improved the 
powers of locomotion Leg braces were frequently 
employed to maintain the correction of deform- 
ities of partially paralyzed extremities, and 
crutches were required m a number of cases 
Cutler and Coughhn have emphasized the un- 
favorable prognosis m patients having inconti- 


nence of bladder and bowel, and the possibihties 
for relief of these mdixnduals are few mdeed 
Coffey’s uretero-enterostomy may possibly be 
apphcable in cases of unnary incontinence alone, 
but this operation can be of no help m cases of 
mcontinence of both sphincters Transplantation 
of the gracilis muscle into the penneum to en- 
arcle the urethra may reinforce vesical sphincter 
action m selected cases of unnary mcontmence 
(Deming, Player and Callander, Smith and 
Engel) Young’s plastic operation upon the 
vesical sphincters ma}”^ also be of use in certam 
instances According to Smith and Engel, the 
existence of some sensation of bladder fillin g or 
emptying is prerequisite for a good result when 
operations to reinforce sphincter control are 
performed In cases characterized b> a marked 
unnary retention with overflow, presacral neu- 
rectomy, as descnbed by Learmonth and Braasch, 
seems to be a promismg procedure While this 
operation was first mtroduced to genito-imnarj’ 
surgery in the treatment of the cord bladder pro- 
duced by a postnatal nerve mjury (transverse 
myehtis), it has now been successfully apphed for 
the relief of urmarj' mcontmence assoaated with 
congenital spmal defects C B Huggins of the 
Umversity of Chicago has observed improvement 
m 4 of 5 mcontment spma bifida cases subjected 
to presacral neurectomy,' and Craig has reported 
a favorable result of the operation m the treat- 
ment of a case of unnarj" mcontmence assoaated 
with a spma bifida occulta It should be noted 
that the experimental work of McCrae and Mac- 
Donald has mdicated that the physiological basis 
for presacral neurectomy is m need of further 
investigation Reports thus far of the clmical 
results of presacral neurectomy are encouraging, 
however, and the operation would seem to be 
destmed for a more extensive use m cases of 
spma bifida mth mcontmence 
The problems involved m the handhng of a 
case of spma bifida with marked nerve damage are 
illustrated by the following case (see Figs i 2 
and 3) 61. 


* K 1-umbosacral meningocele was present 

at birth. Plastic operations for the correction of this con- 
dition were performed after 12 hours The head increased 
m size abnorm^Iy during the first 3 months of life Plaster 
casts were apphed for correction of deformities of feet at 

'"■“5 seen at Shrmers’ 
^ occasion he showed a 

^ked p^ysis mvoKunp the lower extremities, hypes- 

bdateral dislocation of the 
hip bdat^l club feet, and inconUnence of bladder and 
rectum The mentality was normal 

bifida mvolvmK the 

third, fourth, and fifth lumbar and all sacral \ertebra 
'Personal corainumcation 
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b) the treatment hut x ricurrmct ' as notetl within ti 

>eftr In 1051 full nrercorrielion wasohtftintxl b> leiijtinr 

[ilattcrx A firts'urc sore ilratl*'lie 4 l ut the base of the 
metatarsals on tlie fiiV of the fieii ilurin '4 ihts iriatmenl 
but healmK "at* tculilj accomiitiahcil In the ajitilieation of 
aleotml (ires’inra Patient was diseharuifl Imnit natbinc 
'ell uath an ouL'iilc lift to her shoe fn ion examination 
rcseahal that the dtformilj had neurred within a scar 
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ol hilalifal efuh fias't sitter birth No In atmrnt had Item 
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onriiht ajlpjs de'o'mila on left dish.cation o( left liip 
Over Uie sjilne in thi lumlxtr rreion, was a pu mentsal mole 
all! ul 'j Centimeters m diameter Sin‘ation of lioth 
liatt extremities was diminished \ n\ examination 
trataird a di locntion of the left hiji, sjnna hilida of llu 
thinl I'lurth and lifth lumlsar xriiibrr 

rtratrrrnl In tot', irjiealed manipulations of feet 
were rarruti out under anesthesia— lenctheninf; of hevl 
cord left sfclion of peroneal' left lenctheninj; of anlenor 
libial rilin-or diiilorum cniiimimis, and peroneus trrtiu' 
tendons, left Chronic ptclilis comjihcatcsl the liosjutal 
Course xt tins time In lo.j a wire was inserted throuph the 
loser left femur and the hi ad of the femur was pulled 
dosn opjKisite the arelalnilum under 5 pounds of trac 
lion I losed rnliiclion of the dislocation was performed, 
followial b\ a rupraeond'Iar ostcnlomj Open riduction 
of the hip dislocation lircamc ncccs«ar) latir, when a ns 
dislocation «cuiTrd in wall me Thi hiji was stable e 
>iars after 4 i[>erati'c prixrtalurts. dlit riKhl foot was un 
'table tendinf; to turn into salcus in wallinp, left "as 
luld in fairl} po<k1 iKisilmn \rlhr(MUscs of tarsal joints 
of lioth fiat nre planntal whin child la olihr 

lor 1 ,j stars Pcs C(|uini>'arus lell, lias lictn prestnl 
from birth I hi condition was tnateil with jilasltrs dur 
inp the best \ I ar of life and later tlit foot was manipulated 
repularls bs the mother Dcformit) waslmprosed b> these 
measures, hut ‘omc residual cquinus and ins tr'ion rcmimcd 
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Od tEe sbok tiu kxsl cpendte trcaiineot of 
tbe foot deformities svodated witb btfids 
ooaiUs at ShriBcra’ HocpIdU baa rkld^ aatis- 
fsctory rexulta All cases coosldaed In tluss(od> 
have not been foOomed to matnrltv to detenmne 
wbethcr or not tbe oceradte co rrection of thdr 
deformltiei wiB be defbaldTo Cranier Beck, and 
Htekenbeoefa haw tdrocated orplofatory laml- 
nectooiT in of spins hlbda occnlta In vUdi 
defornudes reetzr m spite of local anrglcxl treat 
DMnt. It b possible that tome of tbe cases repotted 
here may show recofre ucc s of thdr ddocmltlcs 
Uter on, when, dvsing the peood of acedoated 
growth at puberty the damaging effect of bands 
or tnioor masses «ItMn the spii^ canal may be 


accentuated Deformities which ire due 10 1 
prrmajy defect of derckiptnot of the cental 
nervons sysiean can imcmably be expected to 
remain c c rTccled, ho»ew as the uyfirifatl 
develops to matimty Luiineclooiy a wld sem 
to be a procedure lobe reserved for cases ihovlsf 
reamtnt defonnfty prog i aa f ve mtacahr pan!} 
au. or iDorasing sensory aul trophic diBuTwica 

Tbecxngenital dnlocatiooa of thehipatsockted 
with a nma bthda ocotlta base pccsMited so 
spedal iMtnlfsl features Ibe 14 cases studied 
acre treated by dowd or open methods, u 
hidkatrd by the chiiicter ol dbkcaUOD aod 
the a^ of the patient araf the reni/t> of treat 
mest have bea mtisfactory Beck has cal' 
doded that the assumption of a caioai lebtlM 
■Up bstacea a rpota bihda occuha and an asso 
dated congenital hip dtslocatkc U not jortidahle 
It most t« said that, from the erldencs of tUs 
analyifs. Beck's point of view cannot be coetro' 
\wted 

Tbe 7 cases of scofkais of this series, with spins 

bfhda oc^ta ocnuiiiig hi asaodstlob, nay also be 

said to be fndhilntwbjUh^ tn tbeir chnVal char- 
acteristics from other types of Idkpathk carrs 
tnica A canal rckucoihlp here bcTwecB s 
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Fir 0 Case J S7 ^homng lumbodor'^al <colio<is 

spinal defect and a spinal cun-aturc would seem 
plausible, but would be difficult to pro\c In 
this group of cases, the \crlebral defects were 
found from the cemcal spine to the sacrum, with 
the cuiwatures being dorsal and dorsolumbar 
There was no absolute regional agreement be- 
tween the bifid %ertebra; and the location of the 
scoliosis The cases were treated satisfactonh b\ 
jacket support, spinal fusion being reserved for 
treatment in certain selected cases Follownng is 
a tj'pical case history of a patient of this group 

J 87, F 5 jears (Figs q, 10) Cur\ature of spine was 
•iRt noted by mother \ r months presnous to admission 
"nierc were no symptoms related to the spine. Treated 
ty an osteopath with some benefit, according to mother 
Examination revealed no abnormalitj of gait. Patient 
waited mth shoulders squarely oxer pclns xnth just a 
slight shift to the left Curvature of spine to the left was 
noted in mid-dorsal region Xo evidence of infantile 
paralj-sis General phjsical otaraination wtis nepitive 
X-ray films revealed a left lumbosacral scoliosis, with 
the apex of the curve at the level of the eighth dorsal 
vertebra Sacralization of fifth lumbar vertebra was noted 
Spina bifida of fourth and fifth lumbar and all sacral 
vertebra: was present 

FaUent was instructed regarding exercise, and was fitted 
with a wedging plaster jacket Parents understand that a 
spinal fusion may be necessary, if conservative measures 
do not prevent further curvature 


A 4 
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l ig 10 Kocnlgenogram of Case J 87 Lammal defects 
of fourth and fifth lumbar, and all sacral vertebne, 
sacralization of fifth lumbar vertebra 

TTic 6 cases of the present studv showing 
djsfunclion of the \esical sphmeter in assoaa- 
lion wath a spina bifida occulta ha\e as yet re- 
ceived no treatment directed toward the rebcf of 
their inconUnence In this D-pe of case, lami- 
nectomv offers a belter than 50 per cent chance 
of improvement (Merlz) In the treatment of 
patients whose sjmptoms are not relieved by 
such causal mterv'ention, presacral neurectomj, 
and other operaUve procedures directed more 
particular!} tow ard the reinforcement of sphincter 
control, remain as possibiliUes 

StrUilARV 

I In this anal} SIS is presented a summary of 
the orthopedic features of 15 cases of frani spina 
binda in which patients have had a plastic opera- 
tion upon the spinal defect earlv m hfe, and of 
36 cases of spma bifida occulta found in associa- 
Uon with deformiues of the e.vtremities and of the 
spine 
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M dhtxo^e dlidcal featofc* tod «m tmud 
KC u rdiny to rufee tppbetbte to Um tandlgq; e( 
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EXTRA UTERINE PREGNANCY 


Aif Aiaitos ca Tmn Huxihed TBtmxw Cases rok nri Hauik Hoefthi. 


HENRY C F\IX,UD FAC* ub MONROE A ROSEYBLOOII. M D New Yaxr, Ni» Tck 


T his study up t tmi ti ul UEtijBb d 313 
cua of extn-ateilM pccgunCT •dndtted 
to ths Hsrfan Ho^til from Luiidi, 1917. 
to FdxTiEiT 1934. For tbe put 4 yars s sp«:Isi 
durt hu Men tacd to re c ord thoe cues. By 
rm-ni o< tiie» daitt, ill the syrDptom* m 
mlnately inilrxefL Before the lotrodoctkn of 
then diiits, tlic hiitoriei wee oot Uhen *0 cH* 
tkally so thit whoerer symptoim ire not spedf 
iodly dacrfbed they cuuut be Iridnded lo tbe 
mihnb. 

Tm lockkoce of ertnHJterioe pranincy it 
Hudem for thh 17 yeu pen^ css be 

■een In Tible L 


pregniodes for the entire lesda per totil manber 
of tynccoiogfcil idmlMkia b 3 49pei csiL TW 
Inodmcr daring 1917 wu 7 1 per cent Prior to 
1917 tbe innmiT Inddence wu iboot 7 per cart 
AOE OIOITTe 

lo regud to the ige, most of the pitimti wen 
between so lod 39 yan of igc, 170 were bct ie oi 
so ind tp. lod 113 between 30 lod 39 yem Ib 
II cues the patients wee In tbe locDd deesdt 
ind In 9 cues in the fifth deade. Tbe totil mm- 
bcT of cues wu 313 of these, 174 were coioced 
pstieots, 103 white pstients, ihd in 36 the color 
wu not specified (Tible II) 


TABUC L — WanaKE 01 ECTOPIC PREOKAlfCna 
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TTwi tni-IfWtf-w of ertn-otadne ptaninCT dnr 
ing the yesri 1917-1914 wu moch hrgh a mu It 
bu beei ■hvw- Thb b pirtiailti^ tme for tbe 
yean 1917-1919. The incidence 0/ attwierino 


tuuj: n.— Am oauxtw 


AiuraccAL uvmu on 

In iniJyslng the they hiTc br*" itofied 
on the bisb of ■TmtmW-al loalicii The 
snhBrblQQS cf the tube iie u foBowa lotostlcU 
partion, or thit put wfakfa tiivmes tbe uifllae 
ham the t«i>iTnbl portkn, cr the ccPsQicfrd 
third I ha Mmpnlljf y or the onto' 

two-thiidi cf the bibe. Tm fw* of ovuisn cr 
tnbo-omim pr agranrlaa {n which tbe tshe b 
obrlonily InTohr^ lie tn ch iied tttvW tbt sm- 
pnfkrw pQitian. Those cues with Impliptirifn d 
the panmti in tbe free peritoned arity ue 
desI^Stcd iMfrmtrgl pn» ff ^ Tw4a«- Tn thb mll- 
ysb. i SQch cues ire mijijdird. ill of which tie 
Kcondsry Id unpnDuy trriplaTirirtffti- 
In tha imtomkal mrwxi there ue fi4 csso 
of impolliiy ibortlon, 87 <*«— of unpoDuy rej^ 
tme, 34 cf tirtimk] rnpcore, 14 cf Intnsdtiil rap- 
tme, 88 cues in widen the dte wu not ipenfi s i . 

TTTTTnji tiirai l tmpoJbiy mstitJoti. There 
lie ibo s In which the psoenti died with- 
oat opoition, 4 in which posterior colpotesny 
wu prfewmod, ind 3 tn which bpuotfl^*“ 
perfeuned for pehric i h s ee wes doe tn InfectUQ cf 
old Tn-gnUnriiliw 
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DEATHS 

Out of the senes of 313 cases there were 26 
deaths (8 3 per cent), the greatest number occur- 
nng m the third decade, the penod of greatest 
frequency (Table DI) 


multiple osteomyehtic foa Therefore, of the 26 
deaths, 19 followed abdommal operations, which 
gives an operative mortaUty of 6 per cent An 
analysis of the mortahty according to the anatom- 
ical location is taLen up m Table W 


TABLE ni — ^DEATHS 
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Under 20 

1 3 o- 2 g 

1 30 -J 9 

40 ;das 

White 

6 
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Colored 

j8 1 
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Unspecified 

2 1 

0 

t ' 

1 i 


Total ' 

a6 

0 

IS 

9 
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The greatest number of deaths, 10 (ii 2 per 
cent), occurred m the group m which the site of 
the gestation was not noted There were 6 deaths 
m 87 ruptured ampullary pregnanaes (6 9 per 
cent), 3 deaths m 14 mterstitial pregnancies (21 4 
per cent), i death foUowmg ampullary abortion, 

1 death followmg posterior colpotomy There 
were 5 deaths m which the patients were too ill to 
be operated upon or else died durmg mduction of 
anesthesia The mortahty rate for the senes is 
8 3 per cent (Table I \0 

Of the 26 deaths, 10 patients died of shock 
shortly after the operation Four more died of 
delayed shock durmg the course of the nest few 
days There were 5 patients who were monbund 
on admission and died without operation Two 
patients died of generalized pentomtis One of 
these was a secondary abdominal pregnancy and 
operation was earned out The other patient was 
too ill to be operated upon Postenor colpotomy 
revealed blood and pus from an infected hema- 
tocele There was i death from adynamic deus, 

2 from pulmonary embolism, i from pneumoma, 
and I from sepsis This last patient hved for i 
year and 4 days followmg operation and developied 


TABLE IV — MORTALITY 



Number 
of cases 

Deaths 

Percentage 

AmptiUary abortion 

64 

HQH 

X 43 

AmpoBary rupture 

87 

■on 

6 9 

Jjthtnial rupture 

34 


0 

IntentlUal rupture 

14 

i 

2X 4 

Ruptmt, site not ipeclfied 

83 

10* 

II 3 

Unruptttred ampullary 

14 

0 

0 

Died unoperated upon 

5 

s 

100 

Postenor colpotomy 

4 

X 

35 

Laparotomy for pelvic nbvTffs 

3 


0 

ToUl 

313 

26 

8 3 


•Inchtdei m caao of iccondaiy abdominal pregnancy 


CORRECT pre-operati\t; diagnosis 

The correct pre-operative diagnosis was made 
m 45 of the 65 ampullary abortions (70 3 per 
centl, in 75 of 87 ampullary ruptures (86 2 per 
cent), m 29 of 34 isthmial ruptures (85 2 per 
cent) , m 1 2 of 14 ruptured mterstitial pregnanaes 
(85 7 per cent) , m 76 of 88 ruptured estra-utenne 
pregnanaes, site not noted (86 3 per cent) In a 
senes of 14 unruptured ampuhary pregnanaes, 
the correct pre-operative diagnosis was made 6 
times, or 42 8 per cent It is thus emdent that m 
tubal rupture, the chmcal picture is more appar- 
ent than It IS m tubal abortions The correctness 
of pre-operative diagnosis is approximately 15 per 
cent higher m the former group In the unrup- 
tured ampullary pregnanaes, the correct pre- 
operative diagnosis was made m 6 of 14 cases, or 
42 8 per cent Three laparotomies were performed 
for pehne abscesses and evidence of old ectopic 
pregnanaes were found None of these were diag- 
nosed correctly before operation Thus, of 304 
laparotomies, 243 were correctly diagnosed, gnnng 
a percentage of 79 9 (Table V) 


TABLE V — CORRECT PRE-OPERATIt'E DIAG- 
NOSIS 



Correct 

Incorrect 

Total 

PerccDt- 

ege 

Ampullaiy abortion 

45 

Ip 

64 

70 S 

Ampullary rupture 

75 

za 

87 

86 a 

Isthnual rupture 

ap 

s 

54 ' 

85 7 

Interstitial rupture 

12 

1 

14 

8s 7 

Rupture— Site not specified | 

76 

aa 1 

83 1 

86 , 

Unruptured ampuJUry 

6 

8 ' 

1 

14 

43 8 

Laparotomy for pelvic abscess 

Bi 


HBI 

0 

Total number of patienta 
operated upon 

■ 

SB 
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Total number of correct diag 
noses 



343 


Percentage of correct 
noses 




70 0 


i^KtviouS PREGNANCIES 

The number of previous pregnanaes, mcludmg 
abortions, was mdicated m only 236 of the 31? 

rases Niere were 48 patients who were pregnant 

for the first time (Table VI) ^ ® 
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TABIX VU— iWOECX OT JaTVIOCS ntOHAK 

aa nfdUDTjMj aboitiox* 



Tbfi incidcttcc of ectopic petfoanctea (t mtlbp- 
axtns vocneii it tecQ to be Coofidtnl:^ knrtr 
Uaa la tbe {Toap b « hich tbe potieati luTt been 
prepaat oocc or twice before. 

CATS nrcxf (ran 

Tbc Tiumbn p( diyi before owet of t^-mptom 
foUawine ibfi lut nermruaJ period b <^ie coo- 
fuot Cotatkleriac tbe tboe period la to daf 
groups. It It thut teen tbat tbepeatett number a 
catet of ngtppDnry nbottko occ ur red (a policQU 
la tbe period between 40 and 49 dsrt pocloett- 
ctniaL Tbeeaopkprefoaade* ehfefc wcQtoo to 
rapture ptottt ifc d for laotbcs to dan bdore tbe 
OQKt of >]rjBpto(nt. Tbb boidt true for tB (poQp* 
rrerpt ibat In wbkb the die of mptaie b not 
mcndcBed. Abbouih tbe date of the tut aat- 
•trual period cut oot tlcap be tcesntelr ttcei^ 
Ubted, it cu be tees from TtUe \ II that tbev 


TABIX VIl.--WtntBrR or D\Y8 BTTOtX 0 *«tCT 
or iTicnom 



cu« tall into defirdie gnwp* tUdi (me B*eaa» 
wlucli art ccmjtiuit oo ug b to be dgmbcanL 
There are 47 catet in *bkh ibe acole pictnre 
Ipaio « bleedinS) btta* before the o«i of the 
am period. Tbert '•mt 14 amounarr aboetjt** 
wbtcti occur rt d before tbe aabdpaied peiwd, la 
raptured aapuQary .1 mfmtal tod 


t Intee wIri a L Out cf 14 oaniptared ampaBur 

pitgnaccln OTi^ a occnrrtd in ibU nanwr Ilk 

mon t m bi el y that tbe htt noted perkd wm ta 
mal. Cottccpdca oodoabtedly w ani betei 
that tune It li baiNmiit to bear \n aioA ibai 
even ij a worxoo give* do Uitoty of oeennol 
ItTCfnlarllia or aineiMvitea, the nn^r not coif t« 
preptant bat taay be cixicealing arnptured eetcpfc 
pirgniocT Thhwtttotfltjpwcnitoftieatei 
(albkier)a(TabIe\Tn) 


TA5ti I'm. — cast* cr mnea acote mc iuu 
( fAiN 01 BtrrrDTo) bkia* bctoie m 
EXTCcrrij O'tttT or XEXT REoriA* rauoo 



Of (Txrtous 

In ao4 can (h}.t per cent) a nddea 
octet of tvmptc^ vat noted. The bi|tot lad- 
dean wat obsemd In tbe nof^irmd group (tee 
percent) tad ru pt ur e d lntmtMalgroQp(95 
cesi) A sadden octet occamd nwr* irncail^ 
la the reptam] bthtnlaj (79.1 per ctal) uon a 
tbe raptP T td fcapuBarr (75 8 pg cent) Tbebw 
est to dden cr of aente onset oc cu nt d in the on- 
niptqred attpaaify fToap (js 7 per cal) and la 
the aiopollarT abcsixc group tSJ i pet oat) 

flkblefX) 

ChtwocTtr »/ >aia Hoe agatn thotamertU- 
tlooibip betaeen imptamatioss at the oteriaecad 
of the tebeiAd the character of the pain booted 
(Table IX) The Idgbeat incideiicc of cases 
begbuiinc frith sharp pain b ooted In the rep- 
tttrtd iwhmiaj groap (gr i per cent) Tbe rep- 
lured Lolentlu^ C^cep coctsbed a cases that 
began with a gndial omet to these j ottes lower 
the ujodenct to 95 7 per cenL Tbe knreit Ind- 
drtfce H agato ooted m tbe aantptufcd sad ainpol- 
lary abortioa group. l«9C3scs.adrbalirbUt«7 

of Dopaia was obuloed \op^ wit present (a 

4 of the 14 uaruptured cnpuUuy wegntneka. 
There was 00 pitw m i emte of aatpolm)' rupture, 
m * ca'ci of rapture rile not aoted and fa t 
case* of aiopuliarv sbortwot lo the meet ■C’rte 
groops, monbuod mtcrsuikai sod Uthfflb)'' 
there mere 00 cascf witboul the (jnptoca of pafa- 
la the 9 cases in wfaicb pats was absent , ih* 
byrosetuture Isclcr must be coosdcied, la •“ 
cates, om should attempt to ebat sobstrtntloa 
aymptoets 
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T/VBLE nC— AN'VL'itSIS OF SYIiIPTOMS 
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Ter cent 

^ropullan abortion 

64 

J 4 

S 3 I 

30 

46 0 

47 

73 4 

X 7 

26 5 

6 

9 3 
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Ampullary rupture 

s? 

66 

75 8 

it 

34 I 

74 

£S 0 

XI 

13 6 

38 

45 6 

43 

55 I 

Ijthimal rupture 

S 4 

37 

1 79 4 

6 

1 17 6 

31 

Q 1 X 
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5 8 

16 

i-AI_ 

16 

47 

lutmtiUal rupture 

14 

13 

8S 7 
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14 3 
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14 3 
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57 X 
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£B ' 
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S 7 3 

37 

4 t S 

67 

75 2 
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30 3 

33 

34 7 

63 

67 4 

Unruplored 

14 

jHI 

35 7 

9 

64 3 

S 

57 1 

3 

14 3 

3 

31 3 
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35 7 

Died nnopciated upon 
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xoo 
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3 

100 

0 


5 

100 
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Postenor colpotomj 

4 

■nj 


3 

75 

3 

75 

1 

35 

0 i 
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xoo 

Laparotomy or pelvic abscess 

3 

3 
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0 
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3 : 
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Total number of coses 
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TABLE X.— LOCATION AND RADIATION OF PALM 



Total 
No of 
cases 

l,ocaticn 

Radiation 

Hypo- 
CIS trie 

Per cent 
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Back 
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turn 

AmpuUarj abortion 

64 

57 

87 1 

mm 

10 9 

8 

3 1 

3 

8 

7 

13 

xo 

Ampullao rupture 

87 

71 

81 6 

B 

S 

8 

2 

10 

14 

2 

S 

5 

Isthiaial rupture 

34 

B 

8i 7 

3 

8 8 

1 

3 9 

3 
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B 

6 

Intosti&al nrptore 


mm 

43 3 

2 

14 3 
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S3 
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60 

68 5 

19 

31 3 



4 

13 

4 

X 3 

4 

Uaruptured ampullary 

14 

4 

18 5 

1 

7 1 
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Died unopented upon 

5 

3 

60 

3 

40 
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X 

Posterior colpotomy 

■Q| 

■Q 
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1 
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Laparotomy for pelWc abscess 

|MHI 

■Qj 

100 
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Totals 

■■ 



41 

■ 

B 


34 

43 

XS 

44 

29 

Perceulages 

1 

1 75 4 


13 0 

1 

1 ^ ^ 


B 0 

14 

4 a 

14 
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Number of atlacks of pam or bleeding The 
highest raadence of repeated attacks occurred in 
the ampuUary abortion group, and the lowest in 
those that were ushered in with an acute onset 
(Table DC) In all the above, the gravity of the 
lesion increases the nearer the implantation is to 
the bom of the uterus It is fortunate, however, 
m that the mcidence of these conditions decreases 
as the uterine horn is approached, the smallest 
number of ectopics bemg interstitial 
Location and radtalion of pain In 75 4 per cent 
of the cases, the pain was confined to the lower 
abdomen, the highest mcidence being noted m the 
ampullary abortion group and the lowest m the 
interstitial group In only 24 cases was radiation 
of pam to the shoulders specifically noted (8 per 
cent) Pam radiatmg to the back was noted m 43 
cases (14 per cent), to the legs mis cases (4 2 per 
cent) Bladder and rectal disturbances w ere noted 


in 44 and 29 cases respectively (14 per cent and 
9 per cent) (Table X) 

Faintness and syncope A history of famtness 
and syncope has always been considered of great 
diagnostic importance Actual syncope occurred 
in 205 cases (64 8 per cent), faintness m 59 cases 
(18 8 per cent) Combmmg these groups, these 
symptoms were noted m 264 cases (83 6 per cent) 
Syncope occurred in aU the moribund unoperated 
upon patients In the patients operated upon, it 
was most frequently encountered m the group of 
ruptured ampullary pregnancies and least m the 
group of ampullary aborUons It did not cccur m 
any of the unruptured ampullary pregnancies In 
none of these cases had mtrapentoneal hemor- 
rhage occurred Although sjmeope was noted m 
only s of the 14 ruptured mtershbal pregnan- 
aes. It is hkely that these figures are incomplete 
due to the emstmg emergenej^ The madence of 
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Untooi vu ta the Utitaltl niptsre poop 

(36^ per cat) tJus is iBe inpalltTy JB ptni a 
fToop (J5J per cat) (Table "'O) 

TABU XL— HBTPIT OT TAimrOS AJCD STW- 
COPE 


aaraidEaugg 


tAkcD dp la 'I^blc VD, ia vUeb Uh wnwi > iii [ ^ 
pcHmer at n ai ns ecBtUerd io to chr 
Craop*. Therr«at«>tmBBber(i(can((xa|hQi 
10 d»f group U conaiderod Uie mean. He gmt 
«tt mtmbar d cua of manipianl ampufittj 
ttTjQflodea occarred In tba 50 to 40 day 
F<s the ajBpdlary abertko*, fa the 4s to jo day 



TABLX aOL— VAtUJCAL BtlDJUTO 
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aad Ktmtitlal abortuoj in the 50 to 60 day 
froqn. The group of tabalniptiiiti.dtt doC huh- 
cateo, faOi tha 40 to $0 penod. Bktdbii 
occuTTnl oely In 3 ont cd 5 moribtm d pat^ip 
who (Qed withewt opentko (Tj^ YD). 

Asndtimi rrmfUttu Qi^ vero notoi b to 
rvpiared eooptc gcttatioBi, j uapoQaty abor 
tloos, and 1 unrQpdned amgmUuy prrgnaocy Of 
the 10 nstoTcd ectopic gMUiiw cedy 6 me 


V 4 gb*d iiahm( Vaginal Ucediog occaii a d Ca 
ayo caaet (73.3 per ce^ It waa abaeat to 44 
ca«ei (z4 pa cenV Sisxt thcae figom rcf u ta m t 
00^ >74 d 3t3 cuKa, U h lignihcut that at kut 
u ps cent cit all ertn'Vtedne pn rnaiHdet an 
nitbatC Vlgtoxl Of the OLJO 

pKKStkg vagUtal t i a d m fc the ampolbcn thor 
tk» aad m r^a 'e d amptdiiiy pa eg aat M bavr 
the Ugbeit Inrbkace (gcuti per cat and 9* 3 
cat) The loarect IncldeEkce ooennad b the rap- 
tored bthmial (61 ^ per cat) and r upem e d totea 
aOUal (50 per cent) groapa. Thit » of grot 

*nie paUenU who bleed Kck 

medical lod carte The patlalJ »ho ha« no 
l-AHiid^n | may pc ogreaa farther tkeg in their pte.^ 
undeaandtherdaRBOODtonipCBra. Tbetnal- 
j«fa d the nnmber w daya before the otiaet d 
gymptenM cubiUntiatea thh point. Tlda *«a 


deflnitfir Infected, the 4 otben piucu ted no cho' 
kaleride nca to luteantlata te pje wtic r- d la 
inlectko. Two of the 5 patknta inth aapoOeiy 
abcrtkais had devated tnspentma ODesonp- 
toicd ampufiaiy pregnancy gave a hktery of 
chflh and fertc. ^ w f>w 

de g a uj adth a pohe of 9a tW aohMonail 
ODorae did oed tndicarti bfcctloD (Table XTu) 
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s 

a* 

3 


'll 

Xl 


1 

□ 

Ji. 


— 1 


TT 

rt 

14 




j 

0 



t f 

4 * 

u 





> 










, 





XU 


, 


tu 

z 

iz 

“ 


i 


A faiatory of saoMa vu etidted from pa- 
Ctenta. Vomidflr^irM aotad fn 133 other caes, 
tfianhea taice. Iteefoco of jtj caaea, gakro- 
intestinal dutarbance a we re noted In 157 csKi 
(jo per cat) (Tabk Xili) 

c a ap i n u w on actcmooi 
Thera wtn raj pauats admitted aho «e» 
acoteiy iH (71 j per cent) and Sj who wm not 
(16.7 per ceil) The raptured Interstlbal prtg- 
wanA— >|«ft the highest tadricorc t9> i pa cent) 
next to the toodband group (too per cant) Tha 



F'O.K, ROSENBLOOM EXTRA-UTERINE PREGNANCY 
TABLE XIV — CXINDITION ON ADMISSION 




VmpuUari abortion 


•VmpuUary nipturt 


lithmial rupture 


Interstitial rupture 


Rupture — site unknown 


Unniptured ampuUao 


Died nnopernted upon 


Posterior colpotomy 


Laparotomy for pelvnc abscesi 


Totals 


Percentasti 



TABLE XV— HEMOGLOBIN ON AD^USSION 


Arapullary abortion 


Ampullar> rupture 


Isthmlal rupture 


Intentitial rupture 


Rupture — site unknown 


Uoruptured 


Died unopemted upon 


Post col>3tomy 


Laparotomy for peKk abscess 


30 per j 30 per | 40 per j soptr j 60 pet | 70 pet 


cases j cent plus | cent plus | cent plus j cent plus | cent idus j cent plus I cent plus cent plus [percentage 



TABLE XVI— ABDOMIN-VL TENDERNESS 


Isthmial rupture 


Interstitial rupture 


Rapture — site unknown 
Unruptured ampoUary 
Died unoperated upon 
Posterior colpotomy 
Laparotomy for pelvic abscess 


Totals 


Percentases 


Pelidc Mass 



1 7 5 I 


ruptured isthmial group had a higher madence nanaes showed the lowest inadence of acutely ill 
(88 per cent) than the ruptured ampullary group patients (14 2 per cent) and the ampuUaiy abor- 
(80 4 per cent) The unruptured ampullary preg- tions next (51 5 per cent) Only 158 of the 22-> 

























































































































































































SURGERY GYNECOLOGY AND OBSTETRICS 
T KWX 11 —BLOOD IM MOUTOSEAL C.VVm 





«Bidy 111 patkau (ji t per cent) prweBtad Um 
pldun ot (oddeo beraarritafc. Gradual 

•tyri ita wu iMted lo Tr<) cua (41 1 per cnt) 
A|^n the aoddm aneraU a owet frequently fou^ 
la th« group of auribaad tad np<an^ btumiihtl 
pmmmdn ux) Rut la the gr^ of ampuOuT 
dwrtwtn rrtbk vm 

UttuflMt The hetPo g fciWfi determlnttkiBa 
are uufl^d In Table X\ Tbtee figure* are 
ifiUfe»dag bat 00 attempt vQ] be a>ade to Dt«r 
pm ches ai the heaotkina deiemmiJoe 4uf 
Iftf <c UBsedbtdy foDcrrteg bemorrham b aot 
the iroe retdiov Tbe beuMfiofab w« l*md to 
be bl|be*l m tke groop of eoroptored ttopdhiy 
pT« f mBck» (bo periiooeal bemortbage) tod In 
t^ ampaOtry tborDooi ttknr bleettiat) 

The ev-mwe botvjjkWB for the ernim aerfe* 
b fottod to faH in the 60 per cmt to 70 per cent 
group Ob a aen-ict id thfci the amage benao- 
llktbct for aQ adaomkns b aroocKl Bo per ccot or 
moer tt u Nory Moificast to find a benioglobiD 
of 60 per cmt E\« lo the abacBce of atxa^ 
pBK ytf g jjnjplcm*, it b fanperatWr ibai tie 
etiology of Hich a degree of aoetuta ibcwld be 
awfUiDed. . . 

AU^mima/ tfO^fntnJ AWommai teiwen>e«i 
wat foood W be kKaltod la »*t cuo (T» • P« 
CMt) gruci ' j dued to w (iBJpg cent) tad abecnt 
in Jtr7 5P«c«t) GeoertW teoderWM »u 

mort frtquBt ly fnoBd hi the rapt tired 

group, nett m the iBoobajd uroup aod «tbrcrttl 
rnpaore g wwp tod leaM in the tnqjolb^ Bb<» 
two groop The higbeat toddence fw kxttoed 
Irwlenwet era* b tbe oamptared 
group It tt tbo* »eeB that the lc*e aetrte lie 
cHmcal oowCuon, the BX»e HLdy that t^ 

nm br loctttred tod vw cm(T«hte^I) 

Pfocore pdtv ■**“« Tbe piwoce <d p«l- 
pat*: peWc utM tu o«ed b >45 (77 9 pw 


ccst) No polpabltimiMS vert noted bjsa'rt 
(>7iP^^V The preMnce of a peltic rtJ**b 
iomeat In tbegnnpe thkbproeet Utf Duaaette 
pictnm tod hlgbcA In the groop* tfalch bait 
(brknrextJocklmcrofacoteeyinptMif WiSteg 
cO tod bomtccrie fon&atioB occtd' meet dtea 
*iw» tbe bcmccrfaage b (naS La ttaowl aid 
turned, ux) m least HU1> to occur tn tbe p*tt- 
CDceof ndden rntfllve bexurrhage. Tbmpm- 
nm »!]3 ibcnfore aecDtopaDy rrpetted tUloa 
IVlsAdBaecof repealed aiueisubj|tebl 3 !r 
aagMlbry ibonkit group. Thbebwmtkeibat 
pelrk iMMi eoatoxmlt accocBpoar the 

wnpoBary faspttntxbac* b m Leepfnz vLOi the 

prtTxwsofcaeiTtijdo that ihe futtVr um LBipht“ 

talks b frean the ntmae bres the kat tntie tb< 
onset tod rimlfil pfetme (TiUe WI) 

iVeW It penipweaf cava/y Fresb blood 
fonsd » 159 case* {75 8 per cent) old I® 
jg (i* I per cent) No Wood wt* found to w 
case* of uni u p t med ampunarj prcgoaocy (TtW* 
NVID 

dfTtattnvJ Cash 

Pwmo trtre-Went# prefutevj Tbm*o* 
8 case* te vbtek Ifw pouest had t pmkm 
ectopfc pref na acy t r year before, r t 3 ears 
bricsT, aod tbe others 3 4t 9 aod tj jean 

eworiy Thereb I OBttJn thjch tbe nilientW 

ao ectopfc pregnancy m the stump wt fodoedaf 
ao operation fee a suaibr ctenCtioo 4 yean »**• 
The loodeoce IS I 56 per ccnl 

^WcMtfRdf yrrxt'Ttcf^ There«eT« 4 »ee«i «“7 
abdecdnal tamkttuUooi, do wimaiy case*. Tvo 
« ere * drmoced to a hnort tbe m tb moatb. Su*®€^ 
ly ewogh, bexb of tb<*e *ere talo PretBaD» 
One case »ent to fnU term «Hi * fiifog b^ 
The dvralxn of tbe fourth was oca noted 
Btodcnce of termbry abdorwnaj pregnancy ” 
th* sene* tt 1 11 per rent 
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Bilateral cxira-ulcrutc pregnancies There are 
6 cases m \\hich the diagnosis of bilateral extra- 
utenne pregnancN wis made at the operating 
table. Gross exammation re\ ealed bilateral hema- 
tosalpinx In none of these cases, honeicr, is 
there conclusue microscopic evidence to confirm 
the diagnosis It seems more likch that tlie con- 
dition noted was a tubal gestation in one tube 
with a hematosalpinx in the other 

Other conditions Tlic presence of an acute 
salpingitis in the same tube as the ectopic gesta- 
tion was found in 2 recent cases It is possible 
that more hav c been o\ erlookcd In anotlier case 
a tubal abortion was found in one tube and the 
other was the site of a ruptured pvosalpinx A 
ruptured o\ anan cj’st was found accompanvnng a 
tubal abortion on tlie opposite side \ dermoid 
a'st was found in another case. In 3 cases, supra- 
vaginal hyslcrectonxy was performed because of 
multiple m\ omata of the uterus 

smLvrvRx 

1 An analysis of 313 cases of c.\tra-utennc 
pregnancy is presented, the analvsis being based 
upon the anatomical location of tlie implantation 

2 The inadence of c.\lra-utenne pregnancies 
(to the total number of gjmccological admissions) 
is 3 49 per cent 

3 The site of the implantation is found most 
frequently m the ampullary portion, less m the 
isthmiai, and least frcquentlv in the interstitial 
portion 

4 The mortality rate for the senes is S 3 per 
cent Of the 26 deaths, 19 followed abdominal 
operation, thus giving an operative death rate 
of 6 per cent 


5 Ihc correct pre-operative diagnosis was 
made m 79 9 per cent of the cases 

6 The number of davs postmenstrual before 
the onset of svTnploms is found to be greater for 
the patients who vvent on to rupture than for 
those m whom tubal abortion occurred 

7 Fifteen per cent of the patients studied pre- 
sented no history of amenorrhea at tlic time of 
admission 

S Tlie seventy of the chmeal picture at the 
time of admission is directly related to the site ot 
implantation, the nearer to the utenne horn the 
more sudden the onset and the more serious the 
effects 

0 Abdominal pain was absent in 9 cases 

10 Faintness, syncope or both were noted in 
S3 6 per cent of the cases 

11 A aginal bleeding was absent in 14 per cent 
of the cases m the isthmial and latersuual groups 

12 Gastro-intcstinal disturbances were noted 
m 50 per cent of the cases 

Iddcndttv’ From Itlarch i, 1934, to June 15 
1934, there have been 7 more extra-utenne preg- 
nancies, 2 ampullar, abortions 3 ampullar, rup- 
tures, I istbmial rupture, and i abdominal' preg- 
nancy The abdominal pregnancy was diagnosS 
before operation A five month fetus vas re- 
moved No attempt was made to explore there- 
fore It IS not known whether or not this is a pn- 
roary or secondary abdominal pregnancy The 
placenta was left in sil'i Tlus patient recovered 
although she still has a discharging wound This 
case brings the number of abdominal pregnanaes 
in this senes to 5 The grand total of extra- 
utenne pregnancies is increased to 320 
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T X ri i H * vJe» of iltexnptlnj to Impron oix 

V V ^ p<i»ait furgfcil twhniqw fim, br 
tbobthiof pavc& IcBococei before oper 
•bon »eaiod bv •ecartej a better brabi h*ock 
AoIimterrdaxaCkrodEiri^ciperatioo anftl^ 
bjr olmbibtiQf fu and voaad fotn after opera 
tioti, lb* tolloa It* afcnti a ere a»rf and tbe pn>- 
etdore as erolw waa carried ont more or kaa 
coinpi«ef]r ill over joo patJenU In tn&njr caaea. 
dOaudid aas ffren aofefr lor tbe re&f of ptta otu 
aa a Kdatire both tn private tial dink, cajea hy 
OM of a» (Frajcf) 

Report* by Alraret of tba Ua>o CUtoc and 
otbera pfompted ua to ose (dOtydn^ 

nntpbiooQe mrirochki^) instead of morpbfaie. 
Airafei tlatea “Tbere b no mjeatloei tKj>t In 
acrow caaei dthiutid b an Ueu aozl^aic 
OccaskmaOy the a^Ute of patient* b DBpnrved 
arid the ap^tke <» otben b aot apoOKt at noeb 
as by morphine Ertrr one wbo ba» paed 
chbudid aenrti to a^ree that It baa pr a etka By no 
cortattpatisf effect It mav he particokdy rae- 
ful 10 llm rnanr cases b aucta tbe pUeat aUb 
(aopenbie cartuoma ntnac toffer t o i tm e a fee 
teipnl QKAths 

However Alvatet did not find the tfftrl U 
ddaodxt more Itullitf than that of Dcrphio* 
David Mates DOaodid ads more rspadly bat 
over a riurttr period of ifane than docs tBOtpome. 

As a kmg rriul from pain b desbtbk eedrtar 
Dsaed to use mapttslam aalphate «lth the dOsu 
did EUmon states TTben the plieat is given 
morphine u divided doaes in 2as|riiesKan sniphate 
solclwQ prior to operation there » a areater post 
operaQie comfort, teas aana aod roautbig. and 
a decretied amount of morphine b used " S^iha 
atatestWauh three farpode tm te mtodiont of 
i 8 emn (8 nnlhjtnmi) of nMphkie <if»c«(i»ed in 
j CBwe centHnetm of a 15 per cent aohitioo 
mafneuum talphttlc ailh J/tjo gndn (o 4 mOb- 
fransl of atrepfoe added to lb* aecood doac at eo 
nunute mtervab, ooe-third of the puenti thus 
prepired did nc< require an analgcaic after opera 
uoo The pllcuts go 00 an avertfe foor ttmet 
as long after an opemuon bdore an analgesic b 
reqmr^ than patienu who atia firtn tnoepWoe 
(faioiied ill stink aster aJoce." (Araraga tune 
ailh DMfaesiam solphale 15 bernn and wiibont 
4 boars) 

Wbk a CO per cent lohUlQii of masneslam sai- 
phata has faeea used m many thottsuids of < 


(5) foccoafolh- and Smytbe has pnmd (xjud 
doabt Lhst a >< per exot soblkc b aatbfactHT 
a* detenninea oa a 35 per c«t sobdoa fv 

d H a p did. Tlx tynergbre cl mamdom safpbtt 

is even axw* atrikfng than with BwetiWne {<). 
Both ffis^nesfum colphatc and cSkadlJ are 
tesks—oor tSQsl do« Is 1/48 gcaia and b saw 
cases 1/96 Crab Mramstata 'TorcMcfay 
palieaU, the dnig aorked best ahen 
wfth a HnaO doM of bartftil Thb trrwM t* 
e tiadnste the cAOKa otbenrbe prodneed b he 
by a brye dose " One of aa (Oaalhmey) bd 
ncKed that naiisea ana tOndnisbed or eidirth 
cimdnated when a barbilonia vis iwd prtW- 
eary to any inhablkn iscsthetk:. Vlctbeicfatt 
fan all oar patients 1 bartfturate-~{pnl nk 
ms (ethyBaofmmyfharbftoTic add) oHsaSy r 
tablets (8 griJns) 

Ether b UDquestkmabfy tbt mSest tod seat 
rdaAot of aQ anesthetics. Tbanaiacaasd loeds 
lag tlat b BSaBU after iphablkm rther b pne 
tiol^ rhrrdnated vbes nhed ailh od aod {not 
pa re c t im TantsdonehaHeaBessofeuabi 
oflparKtun evn aba preceded by qnfatif 
dOandid ffiagnaium. vfD ntrer rtlu a palieat te 
sods an extai that an ancsthHbt a noeflaty 
heiorc the Mticni b broo^t tn the opcnili( 
roon U 5 mhrotes) The aepfAmeat dnr^ eper 
atks a nitrots oxide and o i y tcn afth u qxt 
□asL aod, as the operatioa a coagdeted, oxriu 
auj auboo dioxide. Tba firal te dm i q ge ii. t 
hoOT befor* operatioB. a tablets per os of Ipal 
•odkm f8 c rerna ) One hour before cyxritni, 
first bypooermic {nCmmtacnlaify cd d R a wfti . 

] /4B tn 15 per cent iolntic*i cd msene^ot 
aolnhst* repeat in 15 Diinates No* tnni wdcd 

anutixk Shns position and girt the fotkiakig 

retention enenoa 


Foe athletes, day Uberm and tlcoboha rq^ 
the hsTJodeTooii, ti oeceiaarT The rtsah of tM 
medwstkas k a quiet rietp woeo patient k b roocM 

to the cfxratnif rooeci Until thb tfane no exp®! 

atteatioc b Mceasaiy and aas oeret fteen I* 
of our caaes. Thk qiaft deqi i* CCTmrttd to 
■ nyicai anesthesia, arid triaxatM ailh 

b»t the usual cnati-aod bag), Dlti«B<ro* 
(or ethykne) and o x y g eti betng tost- 15 p« 
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to 50 per cent to which a 5 per cent \'apor of ether 
may be added, if necessarj' The physiological 
balance between respiration and circulation is 
retained, with respirator^' and circulator}' rate 
normal This is not true of any form of inhalation 
anesthesia, unless heavil> premedicated This 
sequence of h\'pnotics and analgesics followed b\ 
a mild inhalation anesthetic approaches the ideal 
The respiration, circulation and blood pressure 
would be only slightly altered by the necessat}' 
handhng of a new-growth or important vessels 
and nerves but qmckly returns to normal as 
operation approaches completion The patient is 
pink at aU times The relaxation is second only 
to that obtamed b}' spmal and, in some of our 
cases, was equally as good (Fraser) In one case 
the supplement w’as entirely oxygen and carbon 
dioxide, 6 per cent, at the end of the operation 
respiration was normal 

With this method, all possible emergencies are 
provided for If loss of blood or unusual delay , a 
hypodermoclysis of normal sahne, 500 to 1500 
cubic centimeters, plus oxj'gen and carbon dioxide 
meets all requirements The patient is unques- 
tionably safer and more comfortable afterward 
than with any other method we now have The 
long, quiet sleep after the operation is restful and 
hfe-savmg, enablmg the tissues to resume their 
normal relationship without painful reaction 
With this method and technique, the convales- 
cence of the patient starts on the operating table 
and this is as it should be 

ANALYSIS OF 40 CASES AT METROPOLITAN 
HOSPITAL 

AU statements of Alvarez in regard to ddaudid 
have been verified and concurred m by us (and 
also by Stroud) An analysis of 40 cases at the 
Melropohtan Hospital shows the followmg AU 
operations were major multiple in type The 
average sleep after operation was 7 hours, with 
pabent on nght or left side requinng no expert 
supervision, hd reflex wns acUve, breathing, 


natural In the surface cases, no supplement was 
needed In mtra-abdommal cases a supplement 
was always used. The patients awoke m a pain 
free state and convalescence was qmet and un- 
eventful The addition of a 25 per cent solution 
of magnesium sulphate (CP) definiteh decreased 
the dosage of the dilaudid and prolonged its 
effect m our cases, as compared to those of others 
In a vast majonty' of cases the patients awoke 
without pam, nausea or vomiting Ether \ omiting 
IS a thing of the past 

CONCLUSION 

1 A definite prolongation of the effect of 
dilaudid is made by the addition of a 25 per cent 
solution of magnesium sulphate 

2 The smaU amount of ether counteracts the 
depressing effect of dilaudid magnesium solution 
on the respuatory center 

3 A comfortable relaxation with less shock and 
greater postoperative comfort occurs wath this 
techmque than with any procedure heretofore 
used 

BIBLIOGRAPHY 

i Alvarez, W C Dihj dromorphuione hjxJrochlonde 
(ddaudid, Bilhuber-KnoU) A powerful analgesic 
with some advantages over morphine. Proc. Staff 
Meet., Mayo Chn , 1032, 7 480-483 
j David, Noruan A Dilaudid and morphine effects on 
basal metabolism and other body functions J 
Am M Ass , 1934, 103, 474-478 

3 Davis, Asa B Amelioration of labor pains bj mor- 

phine, maraesium sulphate injections and colonic 
ether instillations Surg , Gynec &. Obst , 1923, 
40 868-S74 

4 Gwaxhuev, J T Synergism of magnesium sulphate 

and moiphme, and magnesium sulphate and ether 
J Am M Ass , 1925, 85 1482-1485 

5 Harmox, AI S Pre operatwe narcotics Anes &. 

Anal , 192s, 4 IS 

6 SuYTHE, F D Further experiences with synergistic 

analgesia J Tenn if Ass , 1922, 15 97, Synergis- 
tic analgesia Am. J Surg (Anesthesia Supple- 
ment), 1923, 37 83 

7 Stpoud, C Malone The use of dilaudid in the pain 

of cancer J Am M Ass , 1934, 103 1421-1423 



S{n?GER\ Ci'NECOLOCX’ ASV OBSTCTRItS 


EXTERIENCES WITH THE LATTJCO CE5ASIEAN SECTION’ 

A J FLCnCTTER, M D at© J L KUSirTOIt, M D Btort, Niw Tc»t 


D eeply bnpr aA M ullh the ewiriwwt 
fmpeBcy »!th «hicb cnmJototnv ice» 
tJow oo the Hving cMkJ rnnV Aioofig 
othtn, »ooght molbo tripfDach to the {rto» <« 
when thetWotnlneJ method »u tcKhaied 
by » dr*proportkKi but coolj» Indicated by the 
ptwace o{ t potential ot fraak lotnpanum Is 
tection. In 1907 be drvhcd the •upruyophyseel 
tranjperitoo^ cesueaa •ectloa eTtmfxrito- 
nealukig lb* lockicn In the kner ■exu’cnt by 
•calag a mobtlued flap of ^IwraJ perltooewBo 10 
the parietal perltouenm With thb c«tiM he 
ho^ to cT^ the ■aaoJ conrphcativj; nenlo- 
nltii end mortality whxh attended the cluuca) 
•ectkm To dcTDomlraie the eihcncr of hb 
acibod he flpphed i( in ij /rutily oockan 
caaea Aa a rtmll he obuloed it live babfca 
asd mothcri, a itr[V.mg coctmt to the roulta 
prTTlooalY obteJaed by the of cronlotcpmy n 
the Ovutg diDd abeh Irctpendr au pmddctive 
of penxaJMDt bsjwr to the ootlieT aM the evl- 
deu ICO fCT rest uui raoruhtr 
SeBbefm earned (ItSa aoe »tep Curthee and de- 
s leed the puid> extrapencoival tppraadi to the 
ioaer aennrat of the aierai ihroaib the tpaee 
encloud DV the te^acD-uteime redeclMSof pento- 
oeom He aoon abandoard ihn oelhod becauae 
of the nuulLed fneqoency aith «hkii the biadder 
au ittktrtd and the penlooeal catJl) opened 
He then re>iTTd the Iraiik tcctmique »hh aoeae 
CQodi&catKiQi 

In jpoft, Latrko dononatritni a coreparaU\ Hy 
cmple approach to the ioaer otenoe ■egtnent in 
a purely ntraperltoneal maBoer Thb meiliod 
aaa mott practical ahre the patient bad been m 
bboT for Kane bocra, at aluch time tbe byact 
uteno^ tegment had been thinned out and the 
bladder made toore mohib ao that one gained 
can eccaa u> loaer aegment 
In tha country the operarfoa waa Introduced 
by lelllngbaa* at the Lsing In and the Koiatry 
aid Chikb Hoipttab m 1013 The expcrfcnoet 
nith the opmUcai in tbeae two mabtoticmf acre 
rrroHed by Steele and Duma 
In jprp, Ur ile\et Roecosofen mtroduced the 
oferuuen to tie firona Uomtal The preKiH 
leport 15 bared on a tenet of 19 caaea 00 ahcBn 
the cperauoo aej pcrf ci nseri The teefauque 
uaed aaaaifcfloirt After the anal pTtpan turn 
of the tbdotnen and vulva the bladder a aa emp- 
tied, and then filled with 150-aoo cubic cenu- 


melm of boric add Rrfollau by meant d ta b- 
dnelUBg catheter Thb ptooedare rabei tk 
bt^ddcT out of the pelvb and facHtatea Himobdb 
ration. In addition, that b more boportiat, it 
etmies the vitko-nlerine foW of p -Hitwqw 
thta fre do j t it from the knrer uteriae 
A venkal iudsion b tbn made tlocig the feh 
lATBjaetSaa Uac dirkfiag the tU^faada, ud 
fibm of the kfc rectos maadc The paitenx 
layer of the (heath of the recta (naefe b bb* 
lociacd, peal care bdnx oaed to a^oid the do- 
tended bladder whkh Bes dhectiy »^ATHA»ih 
By nt*m id biont finger d b a cia i on . the Wt rate- 
riar mriace of the bUdder b then freed froB ik 
poattrlce surface of the poatenor iheath of tk 
nectoa maade The fatty tbaoe aurru m id u ig tk 
Icfl btmJ bcrdcT of the bUdder b perfantad 
afth the bfut ttagn and dweered any astfi 
the aLdterior lorfixae of the kraer ebenae aegacat 
b erpeaed At thb pobt U b arB to fbe sUet- 
tka to a abita of tbaoe aUefa niewb im 
the BppoT end d ih* bfl hi ml border of the bUd< 

derracheUtmilpefyicatl] Itcu bemuhJyoh^ 
served puUmf in the cwrkta (ftmakia *k9i 
iraetraa ts muk cn the foU bladder by neaai cf 
a btant rrtjaciDr This may be very carefnBy 
iud.ed Graa expoafau thepcntoDaallofdvtichii 
fc/t mlact, and pumed up out of the way by 
mtlc bhmt dkaecUoo utieme can with thb 
owpcwal of wl^t LaULo called, the Hpmratca 
Tc^cale lalenie, and the pentnocal fcfd^ wd 
lOTarxably rarveni opening i the pcriiooeal c»t- 
itr Host often one obtalss tdbdesC upoosr 
m a downward drrcctiop ao that berth the* 
ainjctuTca nay be kft mlaft It the prouaeaJ 
tanly ts open^ prompt aBtura wuh cooifflw* 
piain catgut, before tnnnng the atcrut, will aen 1 
adnHribfytoprei.cntaJiyi^ Oota mere («<»■ 
Uoo b tnm«d to tbt Waiider ahlch b aow a*»- 
nfettiy aejanted Iroca the karer ntciine aegmeoi 
by Uant finger db arr t mn At tW* pcfnt, e^ 
cudly the cpenior shoukl be waroed of tk 
dan^ of perforaUdg the biiddet ai Ins finW 
approaches a very tnlimate attnebment of the 
bnae of the biadder to the kiaer esid of the kwer 
atmae aegmeni Such an accident aiU oavr 
even when the (pnllea form of fii«er die etto 
a wed, when the btaddrr a ovrftfiifeoded 
too nroch fluid after u bad already become de- 
vitahied by hours of tneeasant poco dirif In® 
the hard oneogaged bead a edged m the brim “ 

UtjwL 



l-LEISCHUR, KUSHNER EXPERIl'.NCES WITH LAFZKO CJ:S \REA\ SECTION 2 -,q 


Ihcpelv IS on ihc one hand, and Ihe hrni rigid bom 
mlcl on the other One can a\oid this comphai- 
Uon b> not overfilling the bladder, and m addi- 
tion bv incising the subvcsical fascia which itnmc- 
diateh overlies the lower uterine segment, b> 
means of which a simple line of cleavage is ob- 
tained (Halban and Tandlcr do not consider 
this a real fasaa, but rather a loose areolar tissue 
interspersed with smooth muscle fibers) The 
bladder is now emptied, b\ releasing the clamp 
from the indwelling catheter, and retracted to 
the nght bv a blunt retractor, the lower uterine 
segment being thus exposed If, up to this 
pomt, the procedure had been carried out cor- 
rectlv, neither the ureter nor uterine artcrj vvill 
have been exposed, and anv danger to Uicm will 
have been avoided The incision in the lower 
segment is now made as close to the median line 
as is possible wathout injuring the bladder We 
prefer starting this incision bv making a small 
opening in the upper portion of the exposed iovver 
segment with a scalpel, and completing it with a 
bandage scissors as far down as is compatible 
with the neighbonng anatotnv Tlicrc is now 
suffiaentroom to complete deliver) of the child 
with forceps Piluitnn mav be given directly 
into the utenne wall, or hv'podermicaliv , as one 
desires, supplemented with an intramuscular 
ergot preparation, to aid and abet contraction of 
the uterus, thus preventing unforeseen hem- 
orrhage 

The lower angle of the wound in the uterme 
wall IS now taken up with a No i chromic catgut 
Suture This is done at this time because it gives 
one a landmark for the completion of the suture 
before the field of operation becomes inundated 
from the flow of blood following the manual re- 
moval of the placenta, which is now accomplished 
Up to the removal of the placenta, the operation 
has been a pracUcally bloodless one, unless the 
operator has strayed from the midlmc (Case 19), 
and gone far out into the space between the 
leaves of the broad hgament where large sinuses 
have been opiened A icmporar) hot gauze pack- 
ing will control such bleeding, usuall) without 
anj untoward difficulty The first row of the al- 
readv anchored suture is now completed in a 
continuous fashion, and is followed by a con- 
tinous chromic catgut No 2 Lembert suture of 
the overlj-mg subvesical fascia and superfiaal 
la)er of utenne muscle The bladder is now re- 
filled m order to observ^e whether it had been 
injured m anv way dunng the operation Such 
an injury can be detected from the evident 
escape of fluid at the site of the trauma A 
double or tnple laver of fine chromic catgut 


suture, avoiding the mucosal lav cr of the bladder, 
js sufiicicnt to re-establish the anatomical con- 
tinuity of the bladder w-all (This should be 
followed b) the use of a permanent catheter, the 
drainage being continuous for the first 4 days, 
then interposing penods of non-dramage in cv'cr 
increasing duration until the tenth to the four- 
teenth dav when tlic catheter can be removed) 
The lateral border of the bladder is now allowed 
to return to its normal position after it had been 
again emptied A cigarette drain is interposed 
lictwcen the utenne w ound and the bladder The 
mobilized bladder ma) or ma) not be anchored 
to the posterior sheath of the rectus muscle by 
one or two interrupted plain catgut sutures 
Evpcncnce has taught us that the andiorage of 
the bladder is not cntirclj essential 


c,\SE urroRTs 

Cvsr I \ pnmipani vt tenn, showed no appreciahlt 
dilatation of die cervix after 0 hours of active labor 
Three vaciml cxamimtions hid been made in the patient’s 
home The indications (or opcnlion were a Hat pelvis, 
uncninimd head after 48 hours of ruptured mimbrancs, 
fetal distress— ntc var>ani’ from 130-1S0, irregular 
Mother’s tempenture at ume of operation was 1004 dc 
prees The pentontum was opened and promptlj sutured 
The nuetpenum was comphcvlcd bj exudate in the left 
broad ligament, foul purulent lochia, and edema of the 
vTilva doc to ivmplialic obstruction lever ranged as 
high .vs to: i> degrees with temperature returning to 
nomnl on the twcnlv first daj Patient was discharged 
cured on the twentj lifth da> , with a living babj neighing 
6 pounds IS ounces 

CisE : \ pnmipara at term Membranes had been 

ruptured for 8 hours, she had been 4O hours m active 
labor, with head unengaged and cervix fulij dilated 
Three vapnal cxaminaUons had been done in the hospital 
The fetal heart could not be heard for the last hour of 
labor \n attempt at craniotomj was a failure due to 
tetanic spasm of the uterus. Indications (or operation 
were flat peins, unsuccessful craniotomj, impending rup 
tore of the uterus. Mother’s temperature at time of 
operation was 102 0 degrees Catheterization before 
operation, was productive of bloodj unne, although there 
was no difTicultj in filling the bladder The bladder, tested 
at operation, revealed no evident injurv The puerpenum 
was complicated bj purulent discharge from the abdominal 
incision, and a vesicovaginal fistula which appeared on the 
SLVth da) Temperature relumed to normal on the nmth 
daj, and patient was discharged on the twentj second 
daj The craniolomized baby weighed 6 pounds plus 
Patient refused operaUon for fistula at a later date 

Case 3 A pnmipara, at term, walh cerva-x two fingers 
dilated Two vaginal exammaUons had been done m the 
hospital laibor was compheated b> prc-cclampsia Indi 
cauohs for operabon were flat pelvis, unengaged head 
after 36 hours of ruptured membranes with 30 hours of 
active labor, temperature roi 8 degrees The puerpenum 
was complicated bj purulent discharge from the abSuninal 
wound and foul lochia Temperature returned to normal 
on tbe thirteenth daj', and paUent was discharged cured 
on the sixteen^ daj Lmng babj weighing 8 pounds o 
ounces was delivered n t- v 

j “V, ^ Ptirmpara, at term, wath cervLX four fingers 
dilated Prevaout historj showed chronic pyelitis Indica 
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K been <3( wpt Bf e J umbtun «fid jp tMi «f *cti • 
kbor T«o nful rcuMUjoet «oi n tb* b» 
pCiJ Tnapemon al tor U c^imoce au 10*4 dc' 
cren TWponpnuaiaMCDa^ibaMbrpri^ TV 
um;piatHie n t qi Bci J u mxal « iV aatmtk ^ a**! 
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m Aa cVff ad la^ nor td c« IV sxttaon da^, t bar 
raqaat, to Haab oMaakaecsea taoD eVat frrJytr^ u 
Vcaa AbdMwal w w s i Vakd bj pnanrj 
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kiX* fcaJv TrT77<mt¥n q< lothat at tane d opnmas 
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pfeca fay pfCnctT cbas Taapcaatan ntarecd 1 Mncsl 
m tW feonk <£ir tad p*c»t «n* feackat]^ ewtrd e» 
(V tktrtMtk 4*7 pakiitimi A bno( haiiy mvVa( 

• p*«ada a otu sat datmnd 

Cue 7 A poBtipui, M urn, vttb tarvu io«r feMTCci 
kfeUd, br9« pcncatataa laboaijeM hr a yn a w 

tic aa^fe vAk mJahprlrte dupnportan, aca) 

[inwaitiM aoMBOierd alia *0 Von d r^mtad aa«a- 
mocs cod JO bewe «f actrr* labor TcMpantor* al Ua* 
<d tfiarmuca) »n 701 6 done* Pn-opeia ti r< oatVhcaa- 
taa area pcadtt m d a Moody enn* BVkfer (nerd at 
cfmtne vu Cocmd Co b* ktact Cafescc of a l a o no i**! 
fiatsV *pTp«aml oa tV tfxtk day ahci ip eniw a j TdO' 
pmtuc i r taiaal to concal oa tV t^lrtb day aadpetmt 
rat dadaitrd mi iV uatb day aftet *4^ o( VtxU bad 
(SateMued, U rtapfKar ataa *• iV ibtrd day d bn 
Voe ttiy A pcroMaeaC MCVUt fe tV oart 

t ..j .. I — ^ -beert aoMpfetaeanafi 
r cil ptn ae 9 pnodt t 


mxn iMioauau (ot •e'cntM cm aaafe 
Mhs, crpVlaeMbnc (k n^nvc r tc a. pmmt aUMBCM 
V|k fer^ kemted cttm* rctSTd ck 

vusm. Tfnerratiit* a beared opetaben cn 10*1 * 
prm. PBap*iTiin«utameTit£al.Wkaa«cikTECKn 
uratc t ^ ujSkrth odaM «ti|kiM lopecnk I *■»«« 
Traopaum (rtcroed^ta mat) n tV wM 
dnaodpatm M dsdsTfcd mxd o« tV dmU fer 
Ctaa I A |■ l^ n ^ ' ■* ^a - at tana, wok arm tten fettii 
djkl/<k*»d atseajcrd, topacied matf^Unca fs 
araatiOD TVe* rt^al aiaaaaaaOMa nn daac ■ (fe 
bo^aUL Taoparatat* at Unaa d opnetu cat mat 

dn**** ladnuoa* fer tpOTtns cm aapfe r*fes**k 

crpVkB^ d Tf c p a iO aa. eaaiprataaatB* kor M 
bo«n kbor aad rep tai ed OMcefaaaaa tar n Van IV 
ptiw»a»l cawty «n <nii«d, cad promjuif fcnad 
rciiTiir^ vn osaMsihil, a*d brckq m bj ^rnaer 
aaton TMaper at cia arta—ad 1* aomal as ika birtatao 
day aad pant ««a daKkaind ewed «n tV aitacatk 
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-**a I it 
fieem diktad 


C*K I A paxupais, ai 
djktrd ladicaijod* (ca 1 

SS^IS'u'SS^LliiV . 

j^kcmcdactm kbor TVra T*ipa*l aaaaassnv 
•cn !• Tt3iit<tT*tetii a txae ol oper*ini> 

miciadasTcaa l*aaf|Taiai »** naarcBtfai. (b* w^wd 
tntiTS by pe u n ax y aam Taapaaxtsn rataroad to 
— ce iW ME^ dMj aod caibeat wai «Wn«d 
Ctrtd M Ik* tferaaitk day A tma* <Md 


praalpm. a «■«, Mk cnra tfeaa 
Tm msul rasMtioaa wtn Am* ■ 

Ik* pabraab knoa XodtealM* (at opmbea wa fcairi 
pdra. VM rcraturd after ffi tm d Uv ■oatnaci 
i^CuiWfer ti kaevpaa cdnieata rabcM'ittapaMtat 
at bB* c< re*t*tkia «n 7*04 i kenr* Bkdoar caa 
keeraitd a ^rrabcs. a^ p a ^se* ^T aEtand Ttaapo- 
«tBt* f atnjj s d h* MrM •• IV (rzfftk diy,Md pa tut 
cn dsekujed emsd aai tba fetaruk day Witk ikr id 
d a pmoaMDt ml ca fliaj cctkaui faMfer Makealedky 
A bmek^ aafianc t pcotdi 9 aeooa 

Cacx 1 A u m, jr yen ki«* la*- 

cases* tor tT s nb cs wn a (asMi pkm. iiwi mdm 
•m altar n faesn id r ^aagsl gcBdincn, lad 4 ka«a 
of torx luar Traapatusre at Sea* *d o[«nn va 
eft4<feraa* Tkm rectal exaMOMaiH kad ken Bade 
bat aasa hi ragcsia. fVrpamia vw csrukhl Tai 
pantim n i a i pri I* ■r-Tw' oa iba tastk dar keakaa 
via by prtsaaey kreWrn, aad paVsl *w da rt up d 
road cs tbe loarlcaalk day 

Cue li 

(Joe vera a . _, . _ . 

altar j6 Vasa al ropca m l m mibca e ' M asd >A keanjd 
aelrra kbor 8cf raiiaal natasaaboca m d*o* b ctr 
h ta p ita) To^ovSBa at txo* cd kvi^boo vw CM afe 
(Tees fi Bjpaaw cw uandiialat by npnnbiak 
tV voaod Tta^imtvt* fMwwd tt 

M tk* iwik day potepaitaxi, aod pabcat vw VciMnd 
cim d oa tV loartaowk day A bmg habr cafVe 


Cm 9 A qo^ilpcra. at uam, vuk cserabTaoe* mf 
tam) kr S w actm kbor hr yo koorc, bead 
tacad IV taiariy i i tijan a a Vd attwed a k^k tewy 
It-t.nd» ta tv pabwt'a kco* vnk cerm eacatapkem 
ddeiad TV toicepa V«»d. tha cam* vaa laoetaeV 
md camt vest lato SV aw micvwl to tV 

> ^ 7i« i matad for iboci, cod tba neartad W tV 


— tail r after bean d mxm kfaar aad ■ - , 
bruts r upcia ra d ter 7 Van Psbaat kad fcar 'U**' 

-•- -- Tm^aiatarc at twt ed epwaboo » 

~ rprmra vw cosapheated ky pa> 
fisdairi cd tba *la»* Tea****!** 

oa tka tbrtyffltk day sod p aOaW 

asa dBek arto l carad ea iV f»ty wciad day A Vav 
btV vaittaf Ipnadi «*• ddboed , 

Cm ir \ p(laataj a,al {am. vwkcrr.'qhwwpn 

ddabd lofecaasaa hr c ^viatjj c ana * fceaoHba. 
tac amiEu asffit after *fi fcoan ad *cw>* kbor tad "» 
taivd maibraaa hr sfi bawn T aa a ^nrtn tc al tii°* *■ 
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which lime icmpenitutc relumed to nor 
ML PiUCDt was di'char;;cd cured on ihc fourlcenUi daj 
n liMn^ bab} wcichin:; g jwunds was tiorn 
, 16^ A pritnipara, it term, wnlh cere is four linijcrs 

QiLitcd. Kumcrous \ai;mal csaminalions had been made 
Indications for operauon were a flat pehis, non enf;it;c 
“flcr 34 hours of actiec labor, and 24 hours of rup 
lured tnciTibranta. The familj ph\-siaan attempted a hiqh 
lorceps operation on an IncomplclcU dilated ccnis The 
5 ^*^ was lacerated, patient in shoe! Taticnt had fallen 
*11 I *^'^'"'‘10 table to floor whin she was left un 
attended and teas coming out of the anesthesia and shoe! 


prior to operation Puerpenum veas uneicntful, tempera 
turn rctunicd to normal on the twelfth daj postpartum 
and patient wais disduirr,cd on the fourteenth das IltahnL 

M w'as bor"""''^ « 

't i'^ P"™'P?ra. “t tcmi, with cersix completelj 
f Jn'Iications for operation were non engagement 

after Oo hours of active labor, membranes ruptured for 60 

been made Temperature at time of operaUon wais loj o 
d^rces Puerpenum was uncvcnUul, healing toot pbcc 
b primar> union Temperature returned to normal on 
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TABLE IV — ^LATZKO OPERATION IN CASES WITH 
NORMAL PELVIS 



Indication* Jor operation 1 

Bab^ 

Case 


I 


Condi 

tion 


5 

*4 

iS 

Frank breech — fioatinp Fetew 
pelvic disproportion In 
duetua 

Li\on|: 

S-ia 

7 

JO 

30 

Drenv preacntalion Ccphalo- 
pclnc disproportion 

Lmng 

9-11 

9 ! 

30 

s 

1 

Hltb forcexis alternpl at home 
on an mcomplelelj dilated 
cervni Shodc Ccphalo- 
pelnc disproportion 

Still 

birth 

10-5 

lo ! 

a6 

10 

Impacted mento-posienor 
Ccphalo-pcKnc disproportion 

Lmng j 

S-ia 


portion with frank breech (baby 8 pounds 12 
ounces), pnmipara, cephalopehnc disproportion, 
brow presentation (bab> 9 pounds ir ounces), 
pnmipara, cephalopehnc disproportion, verte's 
presentation, previous attempt at high forceps 
with laceration of cervix (baby 10 piounds 5 
ounces) quadnpara, cephalopehnc disproportion, 
impacted mentopos tenor (baby 8 pounds 12 
ounces) pnmipara (Table IV) 

Active labor lasted as little as 4 hours (pnmi- 
para anth funnel pehns whose membranes had 
been ruptured for 52 hours without anj attempt 
at engagement), and as high as 72 hours (pnmi- 
F>nra with funnel pelvis, membranes ruptured for 
7 2 hours, no engagement) The average duration 
of labor was 326 hours 

The membranes were unruptured in only i 
case (secundipara with fiat pelvis, previous spon- 
taneous deliverj, cephalopclvic disproportion, 
faihng fetal heart, slowly dilating cer\Tx, two 
toger dilatation after 26 hours of active labor, 
large baby (8 pounds 2 ounces), mother’s tem- 
perature 102 6 degrees) At the other extreme, 
the membranes were ruptured for 72 hours, with 
a^e number of hours in labor, funnel pehns 
The average duration of ruptured membranes 
'^as 30 3 hours 

Engagement of the presenting part had not 
taken place at tune of operation m all cases in 
this group The presentations were vertex, 14, 
brow, I, face, mentoposterior, i, and frank 
breech, 3 

Vagmal examinations will not be summanzed 
because of the unrehabihty of figures given by 
family ph^^siaan while patient was at home or in 
hospital Some patients had had no vagmal 
exammations, rectal examinations hainng been 


TABLE V — INFANT MORTALITY 




U eight 


Caic 

! 

Indication* for operation 

of bab> 
lbs 

Autopsy 

3 

Unsuccessful craiuotom> Impending 
rupture of uterus 46 hour labor with 
8 nours ruptured membranes 

6+ 


9 

Attempt at high forceps at home on 
an undilatcd cen ix Ccrxncal laccra 
lion Shock Ccphalt.>-pcivic dis 
proportion 

10-5 

Cerebral 

hemorrhage 



employed to determine tlie cervical dilatation, 
while others had had as high as 6 vaginal exam- 
inations 

The smallest baby was 6 pounds (craniot- 
omized), and the largest 10 pounds 5 ounces 
The aierage weight was S pounds Of the 19 
babies there were only two stillbirths (ro 5 per 
cent). One was a craniotomizcd baby, the other 
resulted from a high forceps attempt in the pa- 
tient’s home, and was already dead when patient 
was brought to the hospital Autopsy on this 
baby re\ ealed a cerebral hemorrhage as the cause 
of death Among the 1 7 live births was one w hose 
deliver} bj' high forceps had been attempted by 
the family phj-sician pnor to operauen There 
were no neonatal deaths (Table V) 

The peritoneum was opened in 4 cases Im- 
mediate suture prior to incising the uterus pre- 
vented an mitial spill In Case i patient developed 
an exudate in the left broad ligament with an 
edema of the xnilva as a result of Ijanphatic block, 
purulent lochia, and temperature for 21 days 
She was discharged cured on the twenty-fifth daj 
Case 10 made an uneventful recover} In Case 
15 both pentoneum and bladder were opened, 
the latter completely healing by the tenth day 
The puerperium was otherwise uneventful In 
Case 19 patient had a single chill with tempera- 
ture of 102 6 degrees on first postoperative day 
Puerpenum otherwise uneventful (Table H) 

There were four bladder injunes One of these 
(Case 2) was not directl} attnbu table to the 
Latzko procedure per sc The operation was 
done on this patient following a 46 hour labor, 
unsuccessful attempt at craniotomy which was 
halted with the development of a contraction nng 
and rupture of the uterus seemed immment° 
Catheterization before operation was producUve 
of a bloody unne, showing that trauma to the 
bladder had already occurred as a result of two 
factors (i) a prolonged labor where the bladder 
was sufienng a continued devitalization from the 
incessant poundmg of a hard fetal head on the one 
hand and a hard resistant pelvis on the other 
(2) possible added tramna from the attempts at 
cramotom} The first factor seems the major 
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•nd tDOrt probahie oae im two reuota (i) the 
bUdder wall wu lotact at cccD^Jedco of opentlm 
u «A 5 avddnccd bj tbe ct leakat* vbcn 

bladder w» rrfIM befcet dwirre oJ ibe •!>- 
dominal *iQ (j) the flppemrtce of ib» wsico- 
vTi|^n*l tatob tor the 6m thru- oo the lixlb day 
a cDodkkto Kuaetimea rc o jc^ loUoviag qxic^ 
laocooj dtihtry TUa »a* od^.t permanent 
Injory patient rtfeara* opaation for ttrtnll at a 
later date. Tbe j otbo bladder Injoriea ai* 
attriboted to bidltcretkna fat teehju<[tia. Caan 7 
wu c brow proeatadioa and operatwn wu fpm 
pleted irithi^ eepty fa g tba bladder beoaoae 
the calbetfir bad ahpped oat and no eSort wu 
made to repUce It She developed a Dtero* 
Ttskal fiitala No doubt Is tUi am the bl‘i«idgr 
wuQ wu caught In tbe Qtenne autore One and 
■Itimatriy ak*?bed Into the ulenne cavHy The 
lUc of retentloQ catheter a c rv ^l to bifatc about 
apcctancooa beaboff In Caae 1 1 1^ bladder wu 
opencil with the ucmt the htjoiT bdng 

attHbated to aa overdiui^ed bladder In Case 
tj both Uaddw and perlio*>»^im w«t opened 
the bkdder is^orr hare abo ecpkloed oo the 
bads of overwientioa. The aulhon ^ spedal 
OBpbub to care la amldlsg an owerSued blad- 
dier la spfte of the fact that dlase oi oa wu vrry 
canhiUy dcoe with the hhmt finger orar^ateo* 
tloo of an aheidr derltafieed bladder vaS made 
It mere aosceptlble to fakir Both these cases 
faeakd spoettaWwolrwith too aid of an lodsrdl* 
hix catheter (Tai^ trt) 

In ) ft of the 19 cases the tereperatare at begin 
ninn of operation tuged (tocB ulowu 100 to >3 
bin u 10^ d enr e ei la t case the testperatore 
bq o tc QfwatlaB wu not rccccded Ttreperatare 
bated fiw u Bttle u a days to u foog u ^6 days 
before rttoxniog to socmaL The arenge dura 
Uonof tanperatara wu u 37 days 
The boepital atu wu u knr u to days to u 
Ugh ei 4a di^ The avtnse bospical stay wu 
16 t da>a ^hen cne cocasbers tut every om 
of these caici ran a tentperature before operation, 
and some had pnor Tagfnal manfpafatuo m one 
focm or another from attempts at fotablc<ElatB 
Doe the cerv» to alton^ita at h%b farceps, one 
sneb patient failmj off a deBvrry moa table, the 
low a>cii{e daratuo of tem p er ature of ttj7 
days, and the low aTcrige boaptaf stay of f6 3 
dari an qUu gralifying 
^noert were do matcmtl deaths. Only 4 cases 
firesented scrfcras postpartum cowEtioos. In 
Cue I penuneum wu epeoed at opcrntki*^ 
aui patKQt dmloped an cudate 10 the broad 
ligamcst with a aecoodarr lymphauc obamtetsoD 
rewltmg m edema rf the volvs She cocnptetely 


rt co T u ed after a 33 d*T hospital star Cat j 
wu the ooly one Wt with a penuaeat b}aiT-s 
wsiconclBa] ftitsk, which, u hu shtady hro 
pointed oat, wu doe to a t WtaSgrtn ^ ^ ^ 
Mskoragical septum with roahlBC «Vp| ^ 
foQoving a pr otoag e j labor fn sAhtl» to 
suctxsifu] attempt at craaiotomy She refwi 
opoatkit lot this coadltian and ^ the boipbil 
wilhocstBaiUmptfatnteaflecaiidsystsy Is 
Case 5, while coeiTakadng from an attsA cl 
tnfloenn. patieat went into bber with aa m- 
gaged trank breech ran a tenq^eTSCan lx 
r4 days, pDcrpexium being rotnparated by tint 
atucks of poimocarr emboha. She sti dw 
charged on the dxteouh day la Cm 14 tk 
patiat, vboae te mp er a tme wu loj o at Use ef 
opend^ had repeated attacks of poisuciDy 
cmhoC with an infarct of the cplceo. Afurati 
day bcaplisl tuv she wu di»f hjo p» j l cund. 

A most remarrable ^tura of tu latskopco- 
cedorc fa the little haoorxhagc and shock vfti 
sddeh U Is acroopanied That vm 00 odei of 
emssiTt bkadbg in tUs froop aod no oueicf 
poatcfwnifvt shodu Thk, la fphe of the fact 
that moat of tbm cues startad cfl with a tesp' 
eettw at tbse cd operatwn, and a good tatfr 
wert la poor cTS)d.lriilm at the time u areahit 
dthe prniocqTcd dehydratlfii and weanag hben, 
or pr c v kna manlpalstiMt and sunafts at de- 
Dr^ from below It wu not nncominnc ta find 
a patkst, imzacduieiy afta openboo, ia betm 
coufidoD than she had been at the start tf Ik 
procedun. This apparent paradot wu acetnatid 
lor by t^ foliowiBg Saettn (a) patimts in shock 
prwr to opentko sen first tiuted fix the shock 
with mcrf^doc and intiaveaou dneoar m 
patient, rren Uwatb not In shock, wlo had hadt 
ptc i iouyd labor with tbe evidence of 

defaydrsilioD wu aiso glveo an fntrareowis k- 
txuica of 500 to ipoo cubic cendnrtors of 5 to 
10 per cool ciDccaa solabaa (b) tbe sl a cn c t of « 
“j»to«seal InsaH, abichisnsDalJyoccadcQedk 
tOT of the transpemcmeaf prooKfnnx by as 
tntilil sf»D of an irritating or frankly infected 
amnlottc fluid, and hjiwfiTrig of the intestines 
TheopeatioobcfMlunitedtothefcnrec cifnau- 
oct, altnoet bioodk*i uterine sograent, 
jip^ng the huge utertoa iluiwu Tbss coepfed 
irfth the proper Cfimiiiirt of the thud rlsge sided 
■lyt abetted ^ the ue ed the Tanoaa orytooa, 
served in the prcventiau of occessfte hem- 
onh^ HoDoirbagB may result from lamitk* 
of large sinoses in toe br^ Dgameal wben the 
Operator atnys too far afield (Cue 19J 

We bebrre the lAtiifi operatioc ts in dVst w fa 
aO cues which cannot be J e fa ver ed by tbe ugkaJ 
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route for a good and valid ob'^tctncal rca'^in, 
common knowledge to all well ipincd ohstctri- 
enns in addition to wliicli the patient is nmning 
a temperature indicatiac of a irotential infection 
at time of decision m favor of the abdominal 
route While not all temperature^ are indicative 
of a potential infection il ''Cems to us well worth 
the clTort for one to kam the Lairl o procedure 
and appK it in •^uch ca'-c:? m order belter to in'uirc 
the chances of rccovcrv (or ihc<c mother^ It is 
al‘=o indicated in a similar group of eases, who 
although not running temperature, have been 
rcpcatcdlv examined vaginallv, and membranes 
have been ruptured for a long time 
We do not ndviMi tin jirocedure for everv ca'c 
requiring ccsarcin '•ectum I he operation docs 
entail some technical difliculiiC' which can, we 
arc sure be overcome bv anv obstetrician with a 
•^ound surgical leackground and training The 
tro-flap and da'sical oi>cntions still have their 
place and arc not watliout their vanues, but thev 
do not afford the added pruicciioii for the mother 
against shock and penionitis tluat can be had 
w uh the Latcl o procedure 
This procedure is not a panacea for all frankh 
infected cases, where a babv cannot be delivered 
intact through the vagina Lnlcss there is an 
imminent rupture of the uterus, or an alrcadj 
lacerated cervix from previous attempts at de- 
liver} from below vinch vould eventuate in a 
rupture of the uterus were anv dcslrucinc opera- 
tion on the fetus attempted, the operation of 
craniotomy is still the method of clioico, on the 
living babv alrcadj injured, if need be W here a 
hving babv can be preicurcd bv the abdominal 
route in such a franklj infected mother, and, for 
religious or social reasons a living baby is im- 
perative, the mother notwithstanding, then the 
k-at/ko operation holds out the greatest hope of 
all abdominal methods No doubt patients de- 
livered b} the vaginal route have devclopicd pen- 
tonitis b> Ivmphauc extension Bums reports 
a case of penionitis dcspiie the utilization of the 
Latzko procedure Delxe s dictum is very ap- 
propnate “ Laparotrichelotomv for all but those 
where infection is suspected, then Latzko’s 
operation, Porro, or cramolom} ” 


Wliere prev lous attempts at dcliv cry from below 
had alreidv been made, the obstetnaan must ap- 
praise the possibilities of a babv remaining aliv e 
after deliver} bv the Uitzko procedure lor, to 
what purpose can an initial surgical nsk be ven- 
tured, when in the end the babv so obtained will 
either eventuate in one irrcparabK damaged, or 
in a neonatal death If the one doing the opera- 
tion was the one who liad made the vaginal at- 
tempt, then he IS in a jiosiUon to know approxi- 
mate!} how much trauma to tJic bab} he had 
alreadv cau'cal \rmcd with this knowledge, he 
IS in a better position to arrive at a decision, for 
or against the n«k of operation in the interests of 
the child Wlicre the vaginal attempt had been 
made b} an unskilled practitioner, and there arc 
no contra indications to craniotomy, and it is cn- 
dcni that the babv had alreadv been sevcrcl} in- 
jured, then the destructive operation should be 
the one of clioicc in die interests of the mother 

CONCLUSIONS 

The Latzko operation is a valuable adjuvant 
m tlic armamentanum of ever} obstclncian II 
should not be useul promiscuoush , but rather m 
indicated eases onlv Its adoption in such indi- 
cated cases holds out a definite promise for tiie 
rcducuon of fetal and malcma! morlahlv and 
morbidit} in the “unclean ease” group 

niPLiooR\rH\ 

I UtR. ■>, H T Tlic ljtz>o cilrapcntoncal cesarean 
'cction J Obvt A. Gvtitc , 1910 June, p 750 

: Hi es-., H T Izuzko ctrsircan sccUon J O’jvt. 
G>tixc . I0S4, October, p s$i 

3 Dri-rc fhe I’nncjplcs and fracticc of Obslelncv 

41I1 cd , p 1071 Philadelphia and London. W I) 
Saunders Co , 1937 

4 hR,\VF, I ptTZ Die Supras)Tnph>’sacre Entbindum; 

und ihr \ crkicltnis zu den andertn Opcralionen bci 
cm en ncchcn \rch f G>aiack , 1937, Si 46 

5 IIauivs and Tandlfe \natoraic und Vctiologie der 

Genitalprobpsc bcim Weibe p 26, 1907 

6 KcrsTNrju Ucticr 'icUhcim’s cvlnpcnloncaltn ccr- 

v^calcn Kaiscr-chnitt Zcntralbl f G)-nacl , 1938, 
Xo 16, ";o5 

7 Latzko, VV 1 vtrapentoncale Kaiscrschniu Zen 

tralbl f Gjuatk loog, p 175 

S SFJJjrmt Eairapcntonealen cerv icalen Kaiscrschnitt 
Zcatralbl f Gjaivck , 193S, No 13, p 133 

9 SrrjcLn, K B Eitrapcntoneal cesarean section 
J ObsL &. Gvnaec., 1930, June, p 747 



EDITORIALS 


SURGERY, GYNECOLOGV 
A.ND OBSTETRICS 

FftAJOiin H MAMm, KtD 
Foundo uid lltQBgbf ££tar 


Auev B Koxatu, Xj X> 

COftot 

Lotal Psrn, If D 

Aaodtt EA<e 

DeruuiC Bums, UP 

Aswelstv Bdttorm! gtoS 

FBiROVttY 

19» 


CANCER OF THE STOMACH 

H ardly « fttuAijon «dxts idiI&f 
wUd) cluQ«nge» tbc pride <A curgerx 
mort thm Uut o( ardoonu ot the 
tiomich llw knr pemnttge of openbQfty 
ythea. the dla^oocij b fiotlly ra«de ud the 
patient u Kot ior cperoUcm the low percent 
age of cure*, and hi|h roortiUty rate* of 
operotloiis for It* relief are tH too ojnvtncJnf 
erkfecce* that progrcM hi thfj field biloiraod 
that there b an opportunity for no p rovement 
In a paper from tU* cUtuc deoU^ with 195 
potleoU with caidnoma of the atorooch the 
openbOity wo* only ai per cent That thb 
la not unosaol u evidenced by the fact 
that hi the dbctttrioo of a recent paper on thn 
•abject read by me before the oonaal meet Ing 
of the Penniylvaiila State Conctr Sooety • 
good »ited cEq1>. hinctkmlag In a rural leclion 
where patlenU do not *eek early lovesrigadon 
for gMtrfc dbeomfort reported thefroperahfl- 
ity 03 only 5 per cent and another group ms 7 
per It will always be true that where 


the openhfllty b low the cnrtbCIty affl be 
low and the mortality high. 

There art feotuit* about carrinoma of the 
ftomoch which will make earir dUgooia 
perablcntly troobleoome and a high per cat 
age of enrea dlEcolt to attain. TTie fort thit 
gootrk cundocma tend* to tOnrinuh gutric 
«4dlty rather than fecreo** it brtngj obcrit 
gottric enmfort rather than the dlstren whki 
b oandoted with high gastric acidity The 
type of candnoma peculiar to the itconofli 
and the caliber of the atocaach arc that 
when ototrncdve oymptom* occur daHor te 
those wtmhig aytcjitoms pr mn t In distri 
cobra cancer the lealoD b fretpeslly ao fu 
advanced that it is hiopenble SmOoriycroa 
hemonhoge b >0 tor in cordooina of the 
ototaodi that a* a cymptoa It hoa Bhoost so 
warning value. Penistect ocnit bkedinthe 
■tooU, QQ the coDtmy b a quite axubteat 
feature of corooenna of the itomich tori « 
diognoolic measure all too lofreqocatly n*d 
in potknU under sospfcfon foe tl^ bskeo. 

Add to these faturca the fort that the 
at ofwjrh hos Boch t rich azqiply of lya^ihitlcar 
that It b constantly subj^ed to pcubcrful 
perifUltkwave* wdl cokuioted to dhocmiiiBt' 
malignant ceQ* that it ho* on extremely rkh 
blood supply tnd that It b portly hidden 
nnder the oosttl morgliis. imWag pal p al ha 
early kokmi here difiknit and It at once be- 
cotno obvious that to make eoriler (bagneart 
of cancer of the stomach is going to require 
eortier and more frequent \ ray oauniostloe* 
upon relatively intangible evidence* and f»’ 
pfdoos of the p rt a en ce of thh dhew 

One not Infreqoefitly bear* and reaxb that 
the way to t nipiov e our rewilt* in cancer of 
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the stomach is to submit all gastric lesions to 
radical surger}% m order that a carcinoma may 
not be overlooked and in order tliat malignant 
degeneration of the gastnc ulcer does not 
occur This is, I bclic\ e, a i\Tong attitude, and, 
nrcre it employed on a large scale, the opera- 
tive mortality would at least approximate, if 
not surpass, the percentage of gastnc car- 
anomas which arc missed under the plan of 
pre-operative segregation by frequent X-ray 
obscnation while under a short penod of 
hospital obsciwation under medical manage- 
ment What one has to decide in gastnc 
lesions IS, are we dealing ivith an ulcer which 
has degenerated into mahgnancx or with a 
malignancy' which has ulcerated’ 

More and more gastro-entcrologists and 
surgeons are coming to believe that the per- 
centage of malignant degeneration (if such a 
condition really exists or the lesion is a mahg- 
nancy from the start w hich has ulcerated) is 
quite low, 5. 6. or 7 per cent The entire 
question of the percentage of mahgnant de- 
generation of gastnc ulcer is open to great 
possible error, not only in the pre-operatne 
deasion but also as to the microscopic diag- 
nosis of malignancy' 

A\Tiat one's attitude should be toward all 
gastnc lesions is that they must all be sus- 
pected of malignancy' and that unless these 
patients can be made symptom free by non- 
operative measures, and all X-ray cx'idenccs 
of the gastnc lesion made to disappear com- 
pletely, then they must fall into the group of 
probable caranomas of the stomach, and 
radical surgery and its attendant nsks 
accepted as justifiable 

What is obviously most needed in cara- 
noma of the stomach is earher diagnosis To 
accomphsh this, the physiaan must submit 
his patient, particularly when he is more than 
30 years of age, to bismuth X-ray and fluoro- 
scopic examination of the stomach, whenever 


digestive symptoms persist beyond a week’s 
time Patients of this age or past must not 
treat digestive disturbances lasting over a 
week by means of the xanous advertised 
indigestion remedies, they' must seek advice 
with the definite idea m mind that, if indiges- 
tion has persisted for more than a week or 
repeatedly' recurs, they should be examined 
to determine if the lesion is mahgnant 
As I hax'c said before many' times in discuss- 
ing this subject if we arc to discover gastnc 
cancer earlier, doctor and patient alike, must 
understand that m a great majonty' of cases 
the X-ray' examination for gastnc cancer n't!! 
be negaUx'C so that rather than be cntical 
of the expense to which he has been put for 
X-ray examination, the patient should be 
thankful that his doctor has taken such pre- 
caution, doubly so when the findings are 
negative but even more appreaativc w'hen the 
doctor’s w'ise forehandedness has made early 
diagnosis possible and he is thus offered a 
chance of being cured 
Because so many patients with cancer of 
the stomach come for operation late, the end- 
results as relates to cures are poor, and the 
general attitude on the part of the surgeon and 
physiaan toward this lesion is depressmgly 
pessimistic One has but to look back a few 
years on caranoma of the rectum to recall 
how pessimistic and depressing was the atti- 
tude of patient and doctor, how low the opera- 
bility, and how' high the operative mortality' 
This has now been gratifynngly changed Of 
our patients with cancer of the rectum who 
have bad the radical operative procedure. 46 
per cent are alix-e and well over 5 years The 
operative mortahty has fluctuated with 
operability from 8 to 12 per cent and the 
operabihty has increased in the last 2 y'ears 
from 54 to 70 per cent 
From the jxiint of xiew of operabihty', 
operative mortahty or curabihty, cancer of 
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the ttotnuJi, for the rmon* giveci herein wBl 
aercf be u aatisfkctCFTy a leskn to treat aa 
cancer of the rectora roalU can be greatijr 
hnftfo\‘ed b o irtrer tn fact, nrach of the hn- 
proremcnt ha* already been made 
Many turjecms In this oxuitiy have ac 
qmrcd experience sod sHD with the operatioxi 
of partial gastrectomy and with the recent 
advaiicca which have been made in the pro* 
doctloo and mninteQaace of anestheaU a 
■orgeem can do tills operatkn mth greater 
ease for hinadf atxi with greats safe^ for 
the patient. dUgzwadc zBeasores 

are also a-miahle for earfr dUgnotit, One 
pressing need remiira, however to secorc fm- 
ptored rexolta in this field and that la the 
opportonltr to make earUer dlagnosea so that 
the advance* In gastric eorgery nuy be ap- 
plied to the early stage* of the iedw »bo» 
better diaocia of are can be offered AH the 
grnnndwork for bnpTovemeot In this fieid ha* 
been accomplished except the edacarion of 
the public to refrain fitiai self treatmeoi of 
indigecdoo and to subnut to early tod coni' 
plete inresdsaura la the presence of gaatric 
dhtre** and dtsastnfort FtAia H Lusxs 

THE EVOLUTION OF OUR 

knowledge of the 

THYROID GLAND 

H istorical amtonplabon of medi- 
cal progress U a fascinating pastime 
— partioilarlv so nbeo it deal* with 
the physkiogy aad pathotogy of so extraordi- 
nary an organ as the thyroid gUod 
In rSod ia a ctwaimaicatjoa milled. An 
Inqvdry Into ibe Function* of the Spleen 
liver aiid Thy^ld Gliod " Benjamin R“sb 
remarked with rtfeieoce to the greater *l*e of 
the thyroid lo women ‘‘that prcrvlsk*! b 
neewsary to guard the female system from the 
InflaencB of the luore dubktwm can»es of 


ItriUtktn and Tccatjon of aatod, lewldehtfey 
are exposed, than b the case with the bbV 
Observatwo* made in 1879 bv GoB. d 
Loudon marked the begfaudng of our teca- 
cate trodmtandmg of the physioiogy of tie 
thyroid giaad. In that year he descibed s 
condition to which he appUed the term “ere 
tinoid one characterixed by dryness of tie 
akin, flabby feature*, swriJing of the bmdi, 
and retardation of the inental processes 
In iMj Thfodore Ko< 4 er reported remia 
foDowing the removal of the thyroid fa a series 
of lor palieots the nmahty being ti 8 per 
cent He dfaerntred labseqaeiitly that witi 
24 potients on whom he had perfonbed ti*d 
tfajmddectcaay the final results were ubF 
fonnly nalawrable Tl^ patient* rtpHh 
deseiaped symptoai shnilar to those [n* 
sorted by the mrxedemaunii pailcota de- 
scribed earlier by Gull Kodter described tie 
OJiMlldoe by il« term “ cachexia stnimfprf^ 
E xp e t Bpgital aork peri o npcd by Sddfi > 
year later revealed that total thyraidectecEr 
perfonntd on dagt not only pio * e d faUl hot 
that prior to death tetany became a axsfia- 
otj* featnre The mdlt foe first snCMtiai 
that lots of thyreod foaclioD b the unuto« 
caoM 0/ cTrtmlsm myxedma, and cachett* 
struodpriva belongs to Sr Fdix Sesuesi of 
Loodew and" by j»*o orw jyo paper* on d* 
subject bad appeared. 

In 1891 Murrey prepjjed a glymui eiirsrt 
from sbetp thyroid which be adnunlrtered 
subcutaneoukiy to a woman with iDyieden» 
a dramaUc change occurred In the patient's 
CDodrtson In tffla Hadden bad ootked tb»t 
in isjrxedezaa tl^rr *a* a (fanmnitlm fa ti* 
exoetloa of area, leading Magnua-Levy 
Strassberg In 1895 to suggest that alteratina 
In orea output dearly pointed to allord iW- 
aa a result hie was prompted In 1> 
veadgate the effect* of thyroid artupatmci o* 
exchange and respiratory metsboilm, ti''* 
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bjinj;: the ftmnd.uion oi a knmvicilpc of the 
chief uinrtioa of the tlnrouJ inci Maftnu*; 
Lc\\ nolucd that in Cira\C':’ disease there 
was a stnkini: increase in o\\ pen ainsumption 
—the first hlxiruory demonstrvtion that 
exophthalmic poitor invohisi ihnormal ac- 
li\at\ of ilu phnd and that the essaitud func- 
tion ol the organ was to regnhite Itodih 
metalKilisni ami to maiiitaui it at m optimum 
Ic\el 

In the sami \ear m ati attempt to preidutc 
a highh roneintnted prejnration from the 
thvriud wath more ixatint ph\ siologiral nc- 
ti\ lilts, BaiMtiann e-st.ihhslusl a fact long 
su=pectial that the gland nonn.dU containtai 
a high pereeiUage of iodine 
In iSSh Moliu's ol Ixiprig sugge^tial that 
a pathological alteraPun in the thjTOid gl.ind 
was the priman, factor in the causation of 
Grates' di'e''sc Mohuis and later Plummer 
ad\anre<l the' tlieort that the «\ndrome pre- 
sented b\ the patient with exophthalmic 
goiter was due not onix to oxer'icretion but 
to abnonnal secretion as w<.Il 

Oswald of Zurich, in iSqo studied tlic pro 
tcin consUtutnts of the tlixronl tinding that 
goiters in V Inch the increased si7e was due to 
cellular hxpcqilasia and in which the colloid 
xxas reduceal— 35 occurs in tirnxes disease — 
vere iodine free, while in eollonl goiter great 
quaniiiK^ of iodine xxert present 

Coinelct was the first to use iodine in ihc 
treatment of goiter, although the cures follow- 
ing the administration of bumcfi sea sfionpcs 
had for oxer 500 xears ekjiendetl on this 
clement 

Phnx xvas aware of the occurrence of goiter 
in pigs Wnting in 1271 Marco Polo saxs of 
the people of one of the countries he xasitcd 

They are in general afflicted xeath tumors m 
the throat occasioned by the nature of the 
W'ater which they dnnk ” While painting the 
roof of the Sislinc ('hapel Michelangelo 


penned a sonnet to a fnend xxhicJi begins with 
these xxords 

I'xe grown a goitre In dviclling in this den 
\s cats from <t tpnxnt siroims in Lombardx 
Or in what other hnd the\ hap to he 

\s carlx ,as 170} treatises dexoted entireix 
to the siilijtel Ol goiter and irctinism began 
to appear the lirat from the jion ol Gauthier 
In 1S30 Prexost, of tJenexa, argued that 
goiter was ail iodine thficicncx di:-casc and 
th,U tlie fault w.is m Iht xxater supjilx , xxhilc 
alrtiut the vame time Houssing \uUwasledb\ 
his xxork in the \ndcs to recommend the 
oihcial sale ol iodine as a prophx lactic meas- 
ure In iS:;2 Clieelin suggested that tlie water 
supplies in goiUrous districts should be 
cnricheal with iwlinc 

In 1007 Manne demonstrated lliat 00 per 
cent of the dogs m the alx of Clex eland 
show'crl some degree of enlargement He also 
show cal that as soon as the glandular iodine 
fell below normal, hx-piqilasia became delect- 
able and that the amounts of slainablc colloid 
xaned inxcrselx xxith the hyperplasia and 
directly with the iodine content 

In 1919 Kendall of the M.ayo Clinic suc- 
ceerlcd in obtaining a crystalline substance 
containing 65 per cent of iodine which ex- 
hibited tlie physiological effects associated 
with the thyroid gland and to which he 
appIieMj the name “thyroxin ’ 

In 1926 the problem was taken up by Har- 
nnglon, of the Umxersily of I^ndon, whose 
mode of attack began with hydrolysis of the 
gland tissue xxilh dilute banum hydroxide In 
1927 thyroxin was synthesized by Harring- 
ton and Barger 

The influence of the thyroid on gro\xi.h is 
striking In 1914 Gudematsch utilizing tad- 
poles demonstrated the remarkable effect of 
the gland on this process 
The direct effect of thy roxin on the heart 
muscle has lately been demonstrated The 
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recent espmrneoU of Lnm *nd iltcEadjon 
pnjve tJut the Udtyordu of t hy r n i ln irented 
rtbblts conllnaes for houn evert after the 
heart hai been trartsfciTed to Ringer's or 
Lodu f sotutiacu 

Sioitb and ATlcrt have recently demon- 
atrated that the anterior kibe of the pttahary 
1* tntJy the coafroiHng mflaence in the ftioc 
tkmil ctate of many organa, paiticultify the 
thyroid aex ^andi, and adromU. Seffideot 
acirk has appeared to prove cotwdoctvely that 
the thrroid may be stnouiated by it, and in 
an htdthnod, hy tHi agent onjy 

More recently It hu been noted that In- 
jeetkna of estrogenic cobttancet toduce 
dchnite hlatokrgical changes In the thyroid 
cpitbdiuin In the enmpies Latenrdatkin- 
siup) be t ween the bonoooes utd 

the etadoorbe cysiera h baa been aoggested. 
notaUy br Bodamky that tbyrnxm lofla 


«nca the bypoglyceiiuc actaxt of btsafis 
Marino and Baumann, irtw have for yean 
stodkd the thyroid and suprartsal rdadcin- 
•hip condode that the horiDOtM from these 
^ands, acting thrirogh the anterfar pitehary 
lobes hare dednlte infiomces, not ooly oq Ok 
tbvtoki ^sftd. but on aB endoenne Onoes 
He ate haaQy Jostihed fn accepdog with 
Marine the emduskva that thnple goiter h s 
manifestation of a work, or cmpeiuatOTy 
hypertrophy which fs primarily pfoduced 
by the thyrotropic bortnone of the anterioe 
pitnitaryinTcfponse to theoornkilcirBbnxmil 
demand of Uk organhm for Inocased thyneda 
laigdy IcdDcnccd by the need of the body for 
lodme 

These are a few of tbe thousands of land' 
marts b our far ftonj iocniey of thyreW 
eapbrattoo and dwewy 

HiaoLD U Fosa 
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ABRAHAM COLLES 

His Outstanding Contribution to Surgical Anatomy 

JAMES K STACK, A.B , M D , Chicago, IiiCsOis 
From the Depirtment of Surserj, Northifestern Unh-ersitj Medjcal School 


H istory tells us that a comparaUvelj high 
state of avilization existed in Ireland dunng 
• the earli centuries of the Christian era It 
IS reasonable to infer, therefore, that these anaent 
Irish were not ignorant of the pnnaples and the 
practice of mediane In the centunes immediateh 
preceding the nineteenth, however, Ireland was a 
most unhappy country The population was small, 
poverty was the rule, and only in Dubhn were there 
offered opportumties for higher education Stnfe was 
rampant and there was httle indeed to encourage 
men of abihty to studj and practice medicine But 
with the years that usher in our story a new medical 
era dawned The College of Phjsiaans and the 
College of Surgeons were both granted charters, and 
medical teaching at the universities in Dubhn was 
given a needed impetus About the time this move- 
ment was getting well under way, Abraham CoUes 
was bom His biographers give us July 23, 1^73, as 
the date, and the place, MiUmount, Kilkenny, where 
his family had settled two generations before His 
grandfather had been a medical man, but his father 
operated an extensive quam' of the famous Kil- 
kenny marble 

The education of young Abraham was the best 
available in the viamty of Kilkenny, 
and, when the time came for him to 
enter the umversitv, he was well pre- 
pared Legend has it that he became 
interested m the study of mediane 
through the finding of an old book of 
anatomy washed on his father’s prop- 
erty by the flood waters of the nver 
Nore, which coursed through the Col- 
ics estate The owner, a local doctor, 
on the return of the book, noticed the 
boy’s interest in the subject and en- 
couraged him, with the result that on 
completion of his basic schoohng, m 
1790, he decided to go to Dubhn for 
the first part of his umversity work 
Not being a brilliant student. Col- 
ics gathered no academic laurels He 
vas, however, an intensely interested 
student, and his assiduous apphca- 
tion won for him an apprenticeship 
to the resident surgeon in Steevens 


Hospital, Dubhn It was m this position that the 
traits which were to characterize his later work found 
the first abundant outlet With plentiful matenal 
and no other interest, he developed the power of 
simple observation and the copious case notes he 
left at the end of his service are still in existence. It 
was this observation of apparently insignificant signs 
that was to lend his name to one of the most com- 
mon, 3 et least understood, of surgical lesions 1 1 may 
have been that he was also activated m his work dur- 
ing his apprenticeship bv the desire to elev ate himself 
to the resident’s post when he completed his school- 
ing That the residency at such a hospital was a 
choice post IS appreaated when we remll to mind 
that as such he could teach pnvatelj and thus add 
to the meager stipend which the beginner in Dubhn 
could hope to earn 

After s jears at the umversitj m Dubhn he chose 
Edmburgh as the school from which he was to re- 
ceive his degree in mediane This he obtained after 
two sessions of work, and was then confronted with 
the problem of where to practice He wanted to re- 
turn to Dubhn, where he had made fnends and 
where relatives hved, but neither group could offer 
any speaal assistance in developmg a practice 
Therefore he deaded to go to London 
where he might visit the schools and 
hospitals and, perchance, hght upon 
some opportumtj This opportumty 
came, not in lucrative form, but m a 
way to dev^elop himself in anatomj 
Sir Astley Cooper, destined to be the 
leading English surgeon of his time, 
was then a joung man engaged in 
the stud> of the anatomy of henna 
Colics assisted him in this work and 
in domg so conceived the idea of later 
publishing his own Treatise on Surgi- 
cal Analomv for which work we are 
particularlj indebted He constantly 
decned the older methods of teaching 
anatomy, and insisted that it should 
be the pnnapal fundamental saence 
m the training of a surgeon. The 
method of teaching anatomy by sys- 
tems, wuth no correlation, he de- 
plored, and more so the fact that, 
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facts of another It is quite casj to sec how a man 
whose writings suggest such thoughts would be 
extremeh cautious about what he adxocatcd 
In 1807 CoUes mamed the daughter of a Galwaj 
rector and took a small house on Stephens Green in 
Dublin As his familv grew he found it necessaiw' 
to move to a larger home in the same square, which 
he occupied for the remainder of his life 

In the quiet stud\ of this big house, Colics, in 
1814, assembled the data he had gathered about a 
certain injura to the wnst The exact nature of this 
injun, a common one, was in doubt, and there was 
no unammitx of opinion about it among the sur- 
geons of that penod It was agreed that the lesion 
was usuall) the direct result of a fall upion the out- 
stretched hand, the hand being used to lessen the 
force of the impact on the bodv The most common 
belief, howexer, was that a radiocarpal dislocation 
had taken place Among the adherents to this thcorj 
we ha\e no less a light than Sir Astlex Cooper, who 
said — ‘T haxe seen this acadent frequently and at 
first did not understand the real nature of the injury 
Indeed, dissection alone taught me its real character 
that there is cxndcnt projection of the radius and 
ulna on the dorsal surface, and of the carpus on the 
palmar surface of the forearm " Colics was unfor- 
tunate in that he had had no opportunity to inspect 
openly after death the state of the bones about such 
a wnst His conclusions, w hich differed sharply from 
the thought current at the time, w ere based entirely on 
theappearanceof thewnstand forearm, togetherwith 
what he could determine bx palpation This study 
“On the Fracture of the Carpal Extremity of the 
Radius” was published in the Ediiibiirg/i Medical 
and Surgical Journal, vol 10, 1814, and has served 
to make the name of Colies renowned wherexer 
surgery is practiced As Professor R W Smith 
says in his Treatise on Fractures iii the Vicimts of 
Joints “If we except the observations of Petit and 
Pouteau, there are no earlier accounts of this in- 
jury, and the characteristic deformity accompany- 
ing it, worth being referred to " 

Whether Codes continued his studies of this 
lesion and corroborated his impressions with subse- 
quent autopsy findings, we do not know We do 
know, howexer, that many others did, and a volu- 
minous hterature has been developed on this subject 
The onginal contnbution of this man remains 
through all the subsequent adxTinces, a landmark 
m surgery, and a firm block from which others 
sprmg in investigations in this field Of course, finer 
points have been drawn in the morbid changes which 
take place m this injury , vanaLions m the displace- 
ment have been suggested and defined, and other 
names have been appropnately added to these xran- 
ationi, refinements in treatment have been adopted, 
and xvith the advent of the X-ray and the populanza- 
tion of physical therapy', certamlx' the convalescence 
has been shortened But, with all these thmgs, we 
might in retrospect wonder if our results are cor- 
rMpondingly better than those of Colles, better than 
those of the man who looked at the patient and not 


at a film, whose deft fingers gently touched ecchy- 
motic and edematous tissues in a diagnostic ma- 
neux'er many of us are inclined to neglect, and who, 
by this combination of remarkablx developed powers, 
wms able to sax' “This simple method of examination 
enabled me to ascertain that the symptoms actually 
arose from a fracture ” It is true that he placed the 
site of the fracture a fraction of an inch too high, 
but who would not agree with Smith, who says, “It 
must be admitted that he conjectured Us anatomical 
characteristics with tolerable accuracy' ” 

To us, who had no personal contact xxith him, he 
remains the outstanding Irish surgeon of his time, 
and since wc must ncccssanly apprcaate him by his 
own wnting and that about him by his contempo- 
raries, this work on the radius remains the bnght 
light of his professional career To his patients, 
students, and colleagues, howexer, this work no 
doubt xxould pale into insignificance when compared 
with the man himself It was with the deepicst 
regret that these friends persuaded him to gix e up his 
work at the school and the hospital m 1841, because 
of ill health He did this reluctantly , but kept his 
pnx ate practice as best he could in the twro unhappx 
years that followed Then, sensing the end, he con- 
tinued to be up and about until his swollen extremi- 
ties and shortness of breath forced him to bed for 
the last time 

In the few remaining daxs he might hax'e looked 
back WTth pardonable pride upon a most useful and 
enviable life — that of a beloxcd father, eminent 
teacher, skilful surgeon, twice president of the Royal 
College of Surgeons, and the distinction of haxang 
declined a baronetcy because it was offered to honor 
him as a man, and not as a representative of the 
medical profession in Ireland Could he hax'e looked 
ahead he would haxe seen a public funeral and a 
vast concourse of friends and reprcsentatix'cs from 
all the kingdom in the procession, he would have 
noted the cessation of activity in the medical schools 
of Ireland, and later the preservation of his hkeness 
on canx-as and m marble in the halls of the Royal 
College But the inex'itable increase of uremic toxins 
would have tenmnated these introspections, for 
shortly, painlessly', and m a deep sleep, he died. 
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THE EFFECT OF VIOSTEROL 
IN JAUNDICE 

T» tW EdlUr' Tb* paper by lIcNcaly, 

SIupiro,tod Uefatkk (atbk AprO, ncolxrol 
Gmcouxrr axs Ourrnjct, wu pc^- 
aected u t ittdY g< the xkMtcTrji bi jano- 

dkt Her painkukr attoitiM «u mU la tfaia Kmif 
t* tW aeiMnl mortiliOr oad omndltj atattatfc* at 
Coot CooBtT EoAhii, except u h cocbcerMl tb* 
ptdents atowd Frm Utt oaten* ol tbs voti, «* 
cwld SM oeiy tbooe potfeau * ho wait b Uh koipttaf 
kief C3»ou^ to have compMe bleadtof dn* otsAc* 
Odd to re r a re t or i aeeki at prt-operatFr* prrpora 
doe TUa OBtoiaatkaQF ezd&ded ofl patfeate opef' 
at*d ntm u entrccDdo or after t . i or ) 

daytol bott^abartoe pKtieota baacrct 

wm aaoeketad u to ■•b, ooc. ne* or ceiiani ec* 
dkfao obocrMebclfdbcheKCE^tkUthaantrataad 
A^nhh * wore tikee trao th* oum iiwp. 

A pabdibair otodf o( oQ the pfbhbddfT om 
O M paK W daet ea*a openud spo* curUf the perM 
revealed a ftcU&f om (orebodnf (Bf emee b«^e«a 
tbe iKvtifiU’ la ih* froup at cKhn, teh u ro tr ood 
arcTcUr haadted cojei to wbi^ ottr Mdy ««• (d 
Moeadty hsited, ood th* (roop of deipcnte e«er 
fco^ *rko wu* hoetlljr opei^ed apt* vhhewt 
pt et ia e dtanoob ood pceporttloo la oar orl^aal 
Modr bona* lay of tfaa btter cfovp ivw Mta hf oe 
bMTM they acre rabed throufh b*br« ther could 
W puded ap ra entr rooada or buor* ftedy oad tt««t 
tsent could be goctta ooder *iy 


Aoom f$4 dectlr* faS^dodder ependaoi ibm 
atte ootr 4 deaths, a nortofity M tes* thu t pa 
tet^ fa the cnKTfrocy fmp the ocetc empjcMs 
o< Um (pH bladder ihoind • wottiBly c< 04 pu wt, 
the acute poaaaadtk caeca • avrlaUtx « <0 pa 
OMt, and n (h* mbdhfaceea operated en ooa Ife 
dufooels ot foO^ddcT iQmk oad vbkh tadoiM 
coea of cocemey tbrMBbam, emprttao, eakphrafe 
aboof*. parlcnd** petkookli b«a fixfrma 
a p p eadw* ood ptptfc *Vm, etc th* miruhty vu 
la the ncigblyir faood of yj per csot. 

la ibt coittui dact ow verr Jadsdrd Kt eofy 
tho*« pedcats ia «bo<& atones vm r e ro orad fre« 
th* CB M neon dact at npmikvt, bat oho tboae «ltb a 
fahterraf Ttcarmi JoaotOcc er lutarWt ual kpitic 
(mr oitd Ibo** b mhooi Um coauMi d«ct ne aa 
pl(rcd»*c« tboofb etooea sere iao< foaod Rentoa 
•jza90|d$etealrc caslKaulyaadcBCBphfdyetahrd 
Caere USOT »OT* y deathOta Mombty of r; pereni 
Uooty «pmoaf b thb pew p ana Bore nrtij ie 
dolpd io. yA b d dopmte am b s lidci epmbn 
at* dew ihm vm 7 dealt*, a Borubty n n I*' 
OM Added tacotber that* ««e a >a*re«a Burttf 
ity b Ude frxip of >0 per coM 
It b my BLm that a*ws) ei th* p i t kn h »W 
sm eparated opoa oe aBt i fcuJ ia* wo^ ban Aad 
atthm opuaboa Ym the** eUthiia fimly n 
uaphodae that b foll'bladdti aad ewarw doct 
mxpsij coIjb dehbuatica:, cacefnl etody and ode 
qaete prrpontlofl an aaoetKioi 

UcHuar Saimn, oos Mu-xoct 
X R ^ic^ftu 
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REVIEWS OF NEW BOOKS 


T he second ^ olumc on Pneim prokomoses {S'lt- 
COiU) L'Icroture oiui /j up to 105s Icil, 
while the fust \olumc, which ivppcitcd o\cr a 
\car ago, wa^ more a reference compilation of the 
}uslor> of diseases or afflictions pertaining to silicious 
or non-siliaous dusts Man\ aUcmptslmchecninadc 
to define silicosis Tlic definition guen hs 1 ' S 
Kellogg m an address before the \mcncan Bar 
\ssociation is notcwotlh> Regardless of the defi- 
nition of silicosis, most of the prosed cause'' of dust 
in am form ha\c to be found at autopsv 

Those of us who, from association, hasa: been on 
the Cnng line dunng the past scicral scars, with 
suits amounting to more than $130,000,000 in Illi 
nois, wall apptcaalc what a gift this second booh 
realls is L R LeCount has stated in the “Tore- 
word,” It is not onl> opportune, it is overdue The 
storm of lawsuits reached us and were being tried 
before this Bool II summarv was published 
V c spent nights searching medical literature for 
something tangible and authentic to assist attomevs 
trjang these eases If Book II had been available, 
we would not have had so man> reference worries 
The subject indcc includes abstracts on anlhrocosis, 
asbestosis, cement dust, dust collectors, dust con- 
trol, dust counts, dust masks, exhaust ventilation 
devnees (including dust fans) , the subject of fibrosis, 
granite cutters disease, gvpsum, hematite, occupa 
tional disease acts of manv Slates, International 
Labor conference of 1934, Johannesburg confer- 
ence, Jones-sericile thcon , lung pathologv , lung 
sibca content, silica in normal lungs, marble dust, 
miner’s phthisis There arc also abstracts on the 
National Bureau of Casualtv and Surctv Undcr- 
wters conference, pulmonary heart disease, quartz, 
different tj-pes of respirators, roentgenograms’ inter- 
pretation, sandblasting industrj’, Saranac Lake 
laboratoiy , siderosis, silico-tuberculosis sihcosis 
awards, silicosis diagnoses, sdicosis pioslmortcm, 
sihcosis racket, silicosis in unne, tuberculosis rela- 
tionship, Wisconsin dust code, and manv other sub- 
jects condensed so that one famibar with these 
troublesome issues can determine easily if it is 
necessary to revnew the onginal articles for a more 
elaborate picture of the case m question 

The Ljlws in the United States pertaining to occu- 
pational diseases are well abstracted The last word 
given by each one of the States having laws covenng 

'Thc P^uuoNoro'jioics (Siucosu) LnxiUTinu: ant* Laws of 
(W- l- iKtOWATIOIAL ABSTAACTS, EXTBACTS AND RtVItWB OF TltE 
^l^O-lOKOSIOSES AM> TIIFIB ASSOCIATED DISEASES AVD SUBJECTS 

ny Geonrt G Davw M D ElU VI Salmonscn bbcI Joseph L Early 
WJOE Chicago CfckaRO Vltdxcal Press (Not Inc 1 rgjs 


disabilitv pi\ ments for occupational disease is giv en 
C h Sharkcv tells of legislation in the United 
States, staling that compensation laws arc in opera- 
tion in 44 of the 4S slates Only 12 stales compensate 
for occupilional disease The \\ isconsin Dust Code 
of allowable dust standards is quoted 

Oust contumiu: Ic" than is per ernt free silica in a cubic foot 
of air Is allow c 1 to lie present in a quantity of 15 million count 
able p-ittidrs un'ler to microns in longest dimension i\s the 
silica perccnlace increases the number of du‘t particle* alloned 
to tic prtseni rlecreascs Ibinc silica l^iO ) is allowed to lie 
present in a quantity ol 5 'SO ooo Tlie first condiuon for the 
oecutTEncE ot a silicotic proCEs-s is acconlini; to the ptEscnl 
Insestisation thal tliE inhaled duit contains a brjre iicrccnlapc 
of silicon diovidc and that it is i*KMhIc for this dust to jnrm an 
entrs into the aU-roIi prosided that is that the pirticles of du t 
ate nut more than lo microns m »i« After inlialation the 
silicious dust cbemicalls or colu do-chcmicalls acLs on the lunc 
linues caurinc them to tricl teiiiUin;; in the fornation of 
typical sihcouc noiliilcs 

Roentgenological findings, nccessariK technical, 
of great value to all, arc well presented by Dr H P 
Sampson, whosccxpcncncc in dust fibrosis is greater, 
probabh than thal of anv other X-ray authoniv m 
the United States 

The discussion of the senate theory is well given 
bv Professor Haldane and Professor Kettle Much 
has been wntten about the mineral, scncitc, and 
the cxlcnl of damage it causes to lung tissue 

There is one item lacking m the digest of literature 
for 1034 and thal is, reference lo non disabling sili- 
cosis or anv form of dusty lung disease, manv cm- 
plovccs have silicotic nodules in the lungs but this 
condition does not constitute disabditv 

In Book II, the authors have brought the subject 
matter down to the present m an excellent manner 
One can unhesitalinglv endorse the book as out- 
standing, to be highlv recommended for doctors, 
laboratory worl ers, claim departments of insurance 
companies, and lawyers, because it summarizes 
practicallv everything that has happened dunng 
1934 in civahzed countnes throughout the world 
concerning pncumonokonioscs Rov Kuiiv 


TX making a translation of the German edition of 
Wilham Conrad Roentgen- Glasscr has incor- 
porated minor corrections and revasions Roentgen, 
a physicist, deaded in October of the year 1893 to 

make some expenments with cathode rays It was 

dunng the course of these expenments that, on a 
Friday evenmg, November 8, 1S05, he made the 
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olserrEtkm wtidi p toT ci to b« to dfsifiaat. Aft«t 
asmhiiBt ud tS dmih, bi peUiiM U» 
objcmtitrai fa i “PitfimteiXT CwB rniaktU tm* »l 
tW fod ol Dootmljer iSoj. Few wiBO*ac«tr«» of 
tdeodfic d}*cvi«rin facr* md rt d toeb npU 
«ldc*pT*d nibbdtT- Lb • fevvttbi Ua taMumf&l 
eufao hi4 Wa banktcd into aQ fannjixc* aut 
lad WoKDV known tbrowgboot tkc vn& 

Tb* appScatknt oI th* X-ny to oodldn m* 
touMdiiUlj Rcofslml. and tba fidd baa (ran bj 
Itapa and botmda The aatW hucvmtdtba ueoil 
X-nr aot owly fa acdkiaB, bat afao fa oon-cKidcal 
bdda. 

Ifitmat a th« rokae k rnatlf ■abaoerd bf tbt 
chapter on pmocal msudacawcea by Maixret 
Bcrmi Tbe duptor tma wttb fafanatfaa facu 
cmcmfai Roantfcn'i Toatfa eduaifaa, aoa char 
actar 

Tbc ndoBM fboufa b« of fatmst not oal;^ to tbe 
ndtofa^at bat to all latertated fa tnedtcal md 
idcctiu- bbtorr Eau E. Baxxh 


AS tba thfa fadkxtea, Hoyvt a boofc‘ b a cocncn 
■rt. hcsahwrtrfavoftbeaaatonroItbeljrTRpfaatfa 
Mnn »a it axbta la all tbe mttwiu poepa fra 
tne fantt &sbe* to maa ^ojona Intemfad fa aocb 
dcUQt eta Had fa this compOttfaQ tacdoct Hcm- 
ttaristioet tod cmnpetaat UbUofrapUea At Um 
end b t faafaf nopumbtioe ot tarn of ibe moat 
perUarftt eceptntho facta axfa aa batractlaa 
ubcstatk dfafraa of tho pbs tl mw|t»w t 

tbe forttbata aarfai. To tbcne fatettatad pdaarOy 




fa tba Brdkal acfancca, tbe mm nfano if tw- 
viln{to]il wQI pioin caore •eaeraS^ 

LB Am 

'T'LIS faTHr part of Sifian a pie f a» ri » Ofartntd 

A nJoraa* of aoo papa k d t To te d fa kypotncibT 
of cba DOW aod (ti cooatffaiwt paiti and t* 
wow. Altboa|b the atttbor mmkea (hi m if 
cartBap tnapkofa fa tbe trcafaBcnt of tfa 
c oB dtooB fa pTtlcTi to awfToqr and dm wot fab- 
cat* bow cartBap traaipfantj can ba neiaeRd fa 
or adapted to aw indfrlfatal caae. H* liinplj itata 
"ifa trasapfant h abaned whit a tbara tc^lto it 
the dekft 

CamparaUvdjr Utik spaa U (kvi to each pnb- 
iena u Iha broad and aijta Ba o ti teil wwttfl *ii 
faUral dfapWoimt of the ala defonaltfei of tte 
none mawaated with cztcaatn low af Um*. nd 
complete mtoatfan of tfa now. awotua k 
aad* cf tfa dcfomlbn of th* WOM wwodtlrd akh 
Rtracthn of the apper Bp awd ytry bttle k 
ftm 10 tfa tnatmeat of recent (afariM 

Tbeiw la abondun pictorkJ rwldenc* to aUat th 
awthor^ lUQ fa the tmtimt of Waip wow, k 
bj pe rtJ'J p hy of th* bceR wad cajtflaifaoaa frtM* 
wwk, aad af tba tip ca tfa wcm lad tfa roafa 
fa la* obtained fa the ircataxst af tfaw (twh 
tfaoa aw wdwktfaa. Dee wbhn fam wen aaw 
dtUQed faforaatloe (or tfa irwdaat who k ew 
iuu o l whh tfa aawjr ether pnbhaa farelved k 
tfa nrtkwi tmttmt of Bial driemdrin 

SnsnLKon 

i-Sr^ E3t-£tn."7- srwi isrc 

•wu 
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* ocfamkdpf ta th> departawot. 

•_u -, TMTT < fa Rprded a* a wiioin t 

ratarn lor the eDwnH7 ef the Kwkr SekeUaa waS he 
tmewn (ht Miemacf cor rcadenaadw pate 

perwu 

Doxn tia Awjiowocm cv M, a ot U cwnewcw itr aa*. 

mcxwuarim Br Dr 1. CUeafandl Dnatd PlM 

j;jteainettafaac.S a 

CararaottoaOm. TiO'.neem a* OavwBamnvra 
gr v pte w m* cm Arwirt By Dr Jl*t it i -p air far 
fas Jahw ‘‘p twwf ms „ ^ 

BaocT « atr T*ta*rT *xa UrasAi. Eixrao-Tww- 
iTT By flnwnch F UaK UD Xew 1«4 Sleadow 

Uoheal Brm. 191] 

TwAWArrowi or rat Fim Srtra uitTrse w *■* 


^ Udetfij 

mita* Zittfl Ue, M D rvfadttffaa J a Lctw« 
Cb ipj3 

A CcrrtWAat ntetoer or ta* UAwnttrm Uiwiaa 

Bo oij i wna BaaoaAjwjt At K OB co arm! an fwM 

om, StcrcTAWta awp IfOMmAit Uwab r £• 
wart Mam^W Brockfaik, 11 CC 11 D FBCf 
lUatfaaiir Sfamtl 1 ITeiiri, rftM 
F*ttt Cocsen. lliWAti Rttaanca Otpcs^it Tn 
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n*iarx.nw- SnxrrncDnn By Don C CcMnfa !*• 
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SURGERY, GYNECOLOGY AND 

OBSTETRICS 

AN INTERN \T10\‘\L M\G\ZINE, PUBLISHED MOMHIA 
\oi.iime ()2 I'LBRUARV is, 19 i 6 N'bMnEE 2 \ 


TREmiENT 01- PKl’riC ULCER BASED ON 
PH YSrOLOGIC \L PRINCIPLES' 

\I TON 0C1I5\1 K M D , r \ C S MIMS O \(,IT M D 1 \rs KI\ O'^III HOSOI, M I) , P A C S , 

NT « Orlpw, Ioiist\\\ 

I ruMi t^r Erriarlirnt of ‘^urrrrx Tulirc Lnfict'tlx *'Ch x.v| of Xfcilictn'- Srxr fttlcin Omt lani 


ALTHOUGH a)nsulLnil)lc progrt-s Int, 
L\ been nixidc in gastric surgtn in the 
^ ^ past t^\o decades, Uie treatment of 

chronic peptic ulccnUion still is not \eholK 
saPsfacloiN Too irequenth ihcphtsiaans 
attention is clirccteil to the ulcerative lesion 
in the stomach or duodenum without his 
reali7ation that the local lesion is mertlv a 
semptom ol a gcncrah/ed disorder Ihe 
treatment of the ulcer alone is almost as 
illogical as the treatment of pj ru\ia with anti- 
p\ relies Unless the underhnng factors w Inch 
are responsible for the predominating se-mp- 
tom in each instance are corrected the results 
of therapy are hkclv to he unsuccessful 
In order to treat a patient wnth peptic ulcer- 
ation rationally , it is important to have some 
conception of its cause The factors w hich arc 
responsible for peptic ulceration may be di- 
vided into two groups in one of which arc 
the factors which cannot be controlled that 
IS arc not amenable to treatment and in the 
other of which are the factors which can be 
influenced by’ therapy and the correction of 
^hich may result in amelioration of symp- 
toms and possibly a cure The uncontrollable 
factors which m reality’ arc predisposing ones 
3^re (i) tissue susccplihtlUv and ( 2 ) coiisltlu- 
Itoiial predtsposthon By tissue susceptibdily 
IS meant the vulnerability’ of certain portions 
of the gastro-mtcstinal tract to peptic ulcera- 


tion namely the lesser cureaturc of the 
stomach (via^cnslrassc) the duodenal cap the 
jejunum and other jwrtions of the intestinal 
tract subjected to acid gastric secretion as in 
Mtckcl s dncrticulum containing islands of 
gastric mucosa The predisposing factor, 
‘Tissue susceptibility’ ’ is present in all indi- 
e iduals but peptic ulcer probably nc^ cr occurs 
unless other factors arc also operatu c “Tissue 
susctplibilily ” to peptic ulceration is an in- 
herent quality, which cannot be altered but 
the surgeon can refrain from performing oper- 
ati\e procedures which wall subject abnor- 
mally susceptible portions of the intestinal 
tract to the aad gastric chyme Alatthew s and 
Dragstedt showed that the susceptibility of 
the intestinal tract to acid gastric chyme in- 
creases proportionately with the abo’ral dis- 
tance from the pylorus The susceptibility of 
the intesUnal tract to peptic digestion is 
illustrated by the occurrence of jejunal ulcers 
following gastrojejunostomy and the develop- 
ment of peptic ulcers in Meckel’s diverticula 
which conUin gastnc mucosa We have been 
able to corroborate Matthew’s and Drag- 
slcdl’s evpenmental work concerning the sus- 
ceptibility of the intestinal mucosa to add 
gastnc secretion Although trauma by food 
impingement against the lesser cun^ature of 
the stomach has been blamed for the develop- 


, , '^ent of ulcers in this area, w’e beheve from 

'PreienUd btforc the Chnjcal Codgras of the AmcnaiD Colleet of Surgeons, Stm Frandsco October jS-\ovtmber j tot 
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r DUirmaUjcdnwtaa tbftl p 0 njQa«( 

At »t<M—da muh a iM «tt» «TUWMi<i Atkwrc*r<.* 
tw« Vo «ktn 4ndrK«d n tu t«»p M iitriti ol 
m a nadar p««p cd awh ia tbr ktolmt 
nmurt «aa cxltrpaMd Invtat At Water cVNttuia U- 
tact, tti«i»adeeice^«kmuei an pereaat (\fut 

Odmcr Gtft, aad Head Arcb n pn« I 

wr CTpcrimmul obaer.itfcra that Unere b an 
ad(Htionfll and more Important Inbereot factor 
which b indepemilent trauma In o«ti ei 
penmenU (u 67) which cooibtcd of the 
extirpation of the tmer ajtd (frotter corvatom 
of tM atomaefa reipectlvdy the hicidence ol 
u koa t kif i in the t«o groopa of experltaenta 
vaned coiaidenUy In thoae caaea i£ which 
the leaser eomture renudaed after extfrpa 
tlott of the greater cum tore, tbe bodeace- erf 
aksntlon was hkh (6^ per cent) (Fij 1) 
wherefta in those in wl^ the getter curva 
ture remaloed after the remcnral of the baaer 
cun-ature 00 idem developed E-rtlrpatioo 
of ti» greater anvature, wt^ (a reabty la a 
fundoaedoiny u sogteated by ConneU, re- 
aulted In a much higher Incidence of ulceration 
than Ib animals ^th the lecaer curvatorr 
wn»Ytd parobaiiy because of the greater 
insceptIbUfty of the leaser cun-aterre to ulcer 
atkm ^ataoo found that wbewte definite 
reductions m total tod fre* aadity were 
obtained fanmediateiy after extensive foitdic 
reaectioos in dogs the decrease was leaa 
marhed after 4 moQths We heCeve, become 
of the results of this inveitlgBtloii, that al 
tboQfh theoreticaUr and actuaHv hindusec 
tom) rccnlts in reooctloo of gastric addity 
which reductioo is not permanent, bemewer 
the operatkm « not Jusd^ because the leaser 
curvature being more susceptible to ukeralion 
IS much more \*alnerahlc than b the fiuidua 
rhese expernnents dearly demonstrate the 
unportaivce of ttsaue sasceptihihty 


Tbr “cnmtltuticmal ptedUposltloQ (ulcer 
diatbeafs) b probaHy one of tJy neat bjpjr 
tant factors as regards the dmlcuwait d 
peptic uiemtion. Althou^ it Is (hfEcnk to 
define olctr dlatheas, it hardly can ba deiid 
bv one with coosiderabie cUmcal eTpenewt 
arith peptk ulcer jpBtkols that “cotHbtottaal 
predapodtkm does tjiat. Whetlwi It ctn 
ftUts of a peculiar arrangement of the c^fi- 
lancs of the mucosa of the stomach aith the 
pnxhictlcm of large submucous pleiuses in tie 
tubepftheUil Uren (vasDumrotJc cSathciLl 
as detBOnstrate^ Duschl and by itodkr 
and Hdraberger or of increased Wtahffltyof 
the parasympathetic uems (vagitonkl is 
sojDpsted by vtm Bergmano, or of crveractinty 
erf t^ sym pa thMy adrenal syatecB, as prepoaed 
byCrik cannot be dffwrilewproreii Draper 
Dunn, and Seeni beSeve tWt ukcr pati^ 
have characteristic anthropometric J^ilioeJ 
which they desigiuie as hucer cocstitutlon 
The rdauve usportaoce of ‘^coQstitnticaal 
precSapoalden'* varies in difenst nutividrab 
Judd and Waidren (44) ttile t^t the nceA 
pocitloc to ulcerailoQ b eepedaBy msoLinl k 
patients with duodenal aim and lea so b 
gastric ulcer patients Hunt (43) behm 
t^t the type of peptic oker « dependent i^oa 
the habitus of the patient The patient aith 
a high, short rapidly emptyiag stconsti 
(hypcnlhenk gastric cocadtatlon) with 1:^ 
percUorhydna and with Hltk oc 00 nnwo ra 
the stoceiach. osusQv has duodenal ukn 
whereas the parieot with a kmg siowiy ert^Cy 
tng fish ha». type of ilocoach (bypoctheak 
gastric coostltutwrfti with bypoiiuOThydria 
frequently haa a gastne ulcer Modey ta s 
aeries of 350 tiorntal Individuals, found the 
stOTUChs In 7 8 per cent bypembenlc, In 44 4 
per rent itb^C in 46 8 per cent bypcutheolc, 
and lo one per cent tsibertir In 50 cases 
with duodenal ulcer the percentages woe 5 5 
44 4, aarf 50 3 respectively In a comlttloo 
between ti^ gastnc acidity values and the 
types of stosnach, it was found [n thb iirmO- 
gatiOD that the aoefaty was lowest in the 
asthenic tipes and hi^i^ in the hypentbenk 
types Cnshiog has emphamed the impor 
tADve of aaaooatioo of cerebral lesMos and 
pqjttc ulceratioQ and condodes ‘itmayewsOy 
be that highly strong persons, w ho Indinc to 
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the form of nervous instability classified as 
parasympathetic (vagatonic), through emo- 
tion or repressed emotion, uiadental to con- 
tmued worry and aimetj'- and heavy respon- 
sibihty, combmed with other factors, such as 
irregular meals and excessive use of tobacco, 
are particularly prone to have chrome diges- 
tive disturbances with h3^eraadity often 
leading to ulcer effects whoUy comparable to 
those acutely produced b}^ irritative lesions 
experimentally made anywhere in the course 
of the parasympathetic system from tuberal 
center to its vagal terminals ” The impor- 
tance of psychic strain as an etiological factor 
m peptic ulcer is illustrated by Rivers’ findings 
in 200 speaahsts m mediane Twenty per 
cent of them had defimte peptic ulceration 
(usually duodenal) and at least an additional 
20 per cent admitted takmg alkahes at inter- 
vals These findings are even more significant 
when contrasted with the findings in a group 
of negro patients in none of whom was there 
any evidence of peptic ulcer Wdkie refers to 
the indi\ndual with “constitutional predispo- 
sition” as an “ulcer former,” and Yates states 
that those susceptible to the disease can 
develop chrome gastroduodenal ulcer Possi- 
bly as the result of the constitutional neuro- 
muscular imbalance — vagatoma of Bergmann 
(lo) or sympathico-adrenalhypenrritabdity of 
Cnle (i6) — there frequently occurs spasm or 
lack of relaxation — achalasia, Hurst (42) — of 
the pylonc sphmeter WTiether the condition 
IS a spasm of the pylonc sphmeter (pyloro- 
spasm) as contended by Ivy (45), Finney (29), 
Judd and Waldron (49), and Yates (85) or 
absence of normal relaxation (achalasia) as 
suggested by Hurst (42), MiUer (61), Martin 
and Burden (56) makes httle difference be- 
cause, in both, gastnc retention results 
If the above premise is correct concenung 
the predisposing factors, viz , “ulcer diathesis” 
and “tissue susceptibdity,” httle can be ac- 
comphshed as regards the correction of these 
inherent quahties aside from avoidmg those 
operations which will subject a highly sus- 
ceptible portion of the intestmal tract to the 
acid gastnc chjnne Although as mentioned 
above “tissue susceptibditj’^” to peptic ulcera- 
tion IS present in all mdl^^duals constitutional 
predisposition occurs comparativelj^ less fre- 


quently The concomitant occurrence of these 
two predisposmg factors does not necessarily 
result m chrome peptic ulceration, however, 
because unless there are additional exatmg 
or preapitatmg factors, ulceration probabty 
never occurs The preapitatmg factors which 
are controllable, that is, are amenable to ther- 
apy, are hypersecretion and hyperacidity, focal 
infections, and gastric trauma Hypersecretion 
and hyperaachty occur normally in many 
mdimduals ReWuss and Hawk found that 
40 per cent of normal mchmduals had gastnc 
hjqjersecretion, and Bennett and Ryle found 
persistent hjqierchlorhydna in 10 per cent of 
100 normal persons The abnormal accumula- 
tion of gastric jmee may be due to two factors 
which accentuate each other As the result of 
pjdorospasm or achalasia, there is retention of 
gastnc secretions which, by causing gastric 
distention, stunulates further secretion (Meek) , 
thus setting up a naous arcle Although 
hj^jersecretion may be of httle or no signif- 
icance dunng the digestive penod when food 
IS in the stomach, it Js a real danger when 
present in the fasting stomach as shown b}' 
Winkelstein (82) Focal infections are impor- 
tant etiological agents in peptic ulcer as dem- 
onstrated by the work of Rosenow and his 
assoaates (66) Focal infections may produce 
speafic inflammatory lesions m the stomach 
nail, as suggested by Rosenow, by Konjetzny, 
by Orator and Metzler, and b}"^ Puhl, or when 
withm the abdomen they reflexly can produce 
pylorospasm In the former instance the focal 
mfection plays a more or less speafic r61e, 
whereas m the latter its action is entirely non- 
specific A factor which may or may not be 
of importance is trauma to the stomach dur- 
ing digestion Aschoff stressed the danger of 
trauma to the stomach along the gastnc path- 
way, over which area the gastnc mucosa is 
different from that in other portions of the 
stomach Mann and WiUiamson beheve that 
the mechamcal impmgement of the acid gas- 
tnc chyme against the lesser cun-ature of the 
stomach and the duodenal cap is of etiological 
importance m the development of peptic 
ulcer Because ulcers occurred m the jejunum 
just beyond the gastrojejunal anastomosis in 
animals with the “duodenal drainage opera- 
tion,” these investigators considered the ulcer- 
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ttioQi the rsolt of mecheoicel Irriutlon 
McC&na modihed the “duodenil drtiiui^ 
opentkm *0 thit the duodenal aecretiont 
were emptied into the stomach Instead ol Into 
the tcrmlaal Deum Because he obtained a 
high Incidence of Jejunal ulcerations be coo- 
tends the mcchankal factor U more bnportant 
than the chemical one Ferguson (s7) and Ivy 


a number of the factors mentioned are praau, 
the ulcer will not persist. 

As the prediipoaing fictors, “thsae imctp- 
tlbffity” and “ulcer dlatbrJs,” cannot be fc 
flueneni by therapy the treatment of chrode 
peptic ulcer must coctsist of the corrrctV* of 
th^ factora which are cootroQabte \U 
hyperaecretion and hyperacUitT focal Inlcc 
tlon, gastric trauma, aai pylorotpaim Tbt 
Importance of hypeiaeoelloo and brperadd- 
Ity b becOTifaif more spoedated by fanesd- 
nlon and dlnlcitna. For the p^ 5 ttsti 
m the experimental laboratory st Tubiie 
Unlveralt) we have been coodwrthig t icrin 
of aperiments, the results of whkb definhehr 
demonstrate the Importance of additr In the 
nroductlon of chronic peptic ulcer Eislto 
Mann and WTHbrnsoo C55) and Ivy (44) have 
been able to prod nee mem by thuntinj the 
alkaline duorlcjia] secTedoDs away fitxn the 
alomach by the duodeoal draJjuge opers- 
tk»o The duodetial drainage cnersnon 
CDnslfts of divisioc of the stoejaai at the 
pylorus, blind closire of the duodcDuin, ifirl- 
s(cm of the fejonum ImmetCately dbtai to the 
ligament of Trota, anastomoaii of the dtsul 
portioo of the jejnnum to the pyionc cod of 
(he stomach and anastomosis of the pcodmU 
loop of yeiunum to the terminal Deem. Me 
Cairn modibed the “duo^al drainage open 
don" so that the alkaline duodenal secrctbnt 
were onptifd into the londai of the stonuri 
instead ^ into the terminal Oeum Although 


and Fauley (46) found that chronic ulceration 
of the stomaiii could be produced emerimei*- 
tally In animals by feeding rough uritatlng 
food following ecebion of gastric mucosa 
wherens a chronic ulco- would not devdop 
If non-lrritatiiig foods were idmlnbUreo. 
ilorton beheves that traums determine* 
the site, whereas chanjod fsetmx detcnnloe 
the chronJatv of ulcers 
It b wen appreciated by clinicians and 
palboiogbts that superficial eroskirH of the 
gastrk or duodenal omcosi can ocenr without 
producing symptoms and can be of little sig- 
rdficonce dmicaH> CW interest to the cllnl 
aan bowm-er b the chronk ulcer which 
peT*bU and does not lesdQy heal as do thi. 
superficial cros»m which rosy follow lodb 
cretions in diet or drink Uodoubtedlv unless 


McCann cooteoded *h«f mcdiajikai Itsubi 
was more Important than peptic (Egestloo 
because of the high Inddeocc of ukm wtfck 
be obtained iu hb etpericoents, Grarti. in our 
laboralory modifying hlcCann s tecbokpic » 
that alkaUne doodentl secretions were com- 
tied into the stomach just prodmil to the 
gastrojejunal anastomoab (rig s) denwo 
sUated that Imima wsa of little or no lignif 
icance, because no ulcers ocCTured In to 
anlmab The mechanical anangcmetA In 
both Graves and ilcCann s reperimrtitssfre 
identical the only difference bong in aridity 
rnsumaUy beesuae In Graves anlnab ihc 
slLalloe duwknsl secretions emptied Into the 
stomach fanmedialeiy prorimal to the gastro- 
jejunal auastonwsb. more efbeiem Deutiab^ 
U« of the gastric juke kavlng the itomKn 
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^\as secured than m jMcCann’s e'qjenments 
To determine the relative protectn e effects of 
bile and pancreatic juice in the stomach 
Gra\es dc\nated bile and pancreatic juice 
respectn ely into the low er ileum w ithout per- 
forming any other operation In the experi- 
ments in whicli the bile was dexiated into the 
lower ileum away from the duodenum onh i 
of 8 animals dc\ eloped an ulcer which healed 
wnth the formation of a cicatricial stricture 
In the group of animals in which the pancre- 
atic juice was de\iated a\va\ from the duo- 
denum into the terminal ileum no ulcers 
de\ eloped The results in these expenments 
indicate that normalh the duodenum m the 
dog IS resistant to acid gastric chvmc c\en 
though one of the alkaline secretions is deb- 
ated into the terminal ileum There is also a 
suggestion that bile is possibly slightlj more 
protectn e than pancreatic juice because one 
ulcer occurred in the group of animals with 
only the pancreatic juice and succus cntencus 
to protect the duodenum whereas no ulcers 
were found in the animals whose duodenums 
contained bile and succus cntencus In other 
groups of experiments Gra\es replaced the 
duodenum by a jejunal loop and attempted to 
determine the protectn e influences of bile and 
pancreatic juice, respectn ely In one group 
of ammals the common bile duct and m an- 
other the pancreatic duct was anastomosed to 
the jejunum The animals were allowed to 
recover from these operations but in none did 
ulcers develop At subsequent operations the 
duodenum was replaced by a jejunal loop as 
follows The stomach was dmded immedi- 
ately proximal to the pylorus and the duo- 
denal end closed bhndly The jejunum was 
then dmded a few centimeters proximal to the 
common duct or pancreatic duct transplant 
The duodenal end was then anastomosed to 
the terminal ileum, thus deviating the succus 
entencus and that secretion w'hich had not 
been deviated into the jejunum by the duct 
anastomosis The jejunal end was then anas- 
tomosed to the pylonc end of the stomach 
3) In this w'ay the duodenum was 
replaced by jejunum w^hich was protected by 
only one of the alkahne duodenal secretions 
instance, irrespective of the presence 
of bile or of pancreatic juice in the jejunum, 



Fig 3 Replacement of duodenum b\ jejunum. The 
p\Iorus has been dmded, the duodenal end closed blmdls 
ImmcdntcK distal to the ligament of Treitz the jejunum 
IS dmded and the duodenal end closed blindh This is 
subscqucntla anastomosed to the ileum. The proximal end 
of the jejunum is closed blindh and anastomosed to the 
stomach The common bile duct has been anastomosed to 
the jejunum so that the loop of jejunum is protected onlj 
b\ the bile, the pancreatic juice and the succus entencus 
licing emptied into the terminal ileum (After Grates 
Vrch Sum, 1035. 30 S33 ) 

chronic ulcers de\ eloped in the jejunum im- 
mediateh distal to the gastrojejunal anas- 
tomosis The results in these experiments 
demonstrate that the jejunal mucosa is much 
more susceptible to peptic digestion of the 
aad gastnc chjme than the duodenal or 
gastnc mucosa and that neither bile nor pan- 
creatic juice alone offer sufSaent protection 
against peptic digestion In an extensn e in- 
vestigation w e (33 67) demonstrated the role 
of acidiU in the production of peptic ulcers 
Bj" feedmg hy drocilonc aad and by histarmne 
stimulation over long penods of time, we 
obtamed in 27 per cent of our dogs erosions 
and superfiaal gastnc lesions but no chronic 
ulcers In another group of expenments 
pouches were formed from the lesser and 
greater gastric curvatures, respectively fol- 
lowing which the pouch was anastomosed to 
a jejunal loop (Fig 4) In the animals with 
lesser curvature pouches and jejunal anas- 
tomoses jejunal ulcers developed m 71 per 
cent, whereas in those ammals with greater 
curvature pouches and jejunal anastomoses. 
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ukcn of tf>c Wuoum derdoped In j 00 per 
cTDt. Tbe U^er laddmce of uIcmtWQ In 
the gnstter cnrvtlatt pooch aperiatnU wk» 
pro^bl)' doe to tbe higher ^dJt]r (n the 
Icmdk ^rrioB of the itomach which exerted 
a more marked digeadv^ effect cn the aoa- 
ceptiUe )cjattal macota. In another group of 
aperlnynta the grektet and leacer curvature 
poaches and jejunal anastomoses were repeat 
ed but In adcQtion the common dnet «ru 
divided and the foil bladder anastomosed to 
the gutilc pouch, thus derlallng the alkaline 
bDe into the respective gastric pouch rFig s) 
The Inddence of jejunal ulcers In the lesser 
curvature erptrimenti dropped to 50 per cent, 
whereas in the greater curraturc pmehes it 
doJpped to 18 per cent These ein er fa nenU 
demonstrate the protective valor oj alkaline 
bfle In preventing jejunal ulcer 

Relatively recent another groop of ei pe il 
menu has been performed by I>cBakey in oui 
laboratory in whkh the r^tive protective 
valttts of bfle and pancreatic juice reroecUve- 
ly mere determined As shown W von 
Hibcrer (so per cent) and QaiiTDont (s8 per 
cent) the pyloric occlusion opcratlorL, as sug 
gested by von Ebelsbcig in a con-obstructed 


stonuch rtsultj m a high In detect of JeJuaal 
uleg DeBakey perfoniied pylotic ocnom 
^jeratlens is normal dogs ay dividlfig the 
mdonta, doalng the ducidenal and gastrK codi 
bliodly and re-estabOihmg the gutrointes- 
tioal continoily by means of a gastrojejo- 
DosUnny (FTg 6) In 50 per cent of the 
anlTBils 10 treated a chronic Je3Qnal ulcer 
developed Immediately disUl to the geitro- 
jejuoal stoma In anothg group of anlmih 
the pancreatic juice was deviated Irom the 
JejuBuiD by anastucooslag the pancreatic duct 
to the ter minal Qeum In these tnlmtli in 
which the jejunum was protected by tbc duo- 
denal leaetisn and tbe bDe, the inddence d 
Jejunal ulceratK® was b creased to 70 per 
cmt. In. a third group of anlmsls, the bDe 
wasdevuteri froco the jejunum by anastomos- 
Ittg the common duct to the tennlnal Qeum 
In these animals in which the Jej umjm ^ 
protected by the saccai eateriaa and the 
pamoeaticjuice tbe Inddence of jejunal nkm 
was 90 per cent In a fourth group of aninah, 
both the bUe and pancreatic joke were deviil 

ed away from tbe Jejunum by anistomos^ 
tbc common and pancreatk ducts to tbe 
tennlnal ileum, thus leavuig only succusttW 
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Fig 6 Drawing shownng the pjlonc occlusion operation The pjlonis has been 
dindcd, the duodenal and gastric ends closed blindlj, and a gastro-enterostom) 
product Following this operation jejunal ulcer de\ eloped in 50 per cent of animals 
(After DeBakey Arch Surg , in press ) 

icus to protect the jejunum Chronic jejunal 
ulcers developed in 100 per cent of the ammals 
(Pig 7) The susceptibihty of the jejunal 
mucosa to peptic digestion is shown by the 
results obtamed m DeBakey’s first group of 
experiments, as following the pylonc occlusion 
operation alone ulcers in the jejunum devel- 
oped in 50 per cent of animals Because the 
incidence of jejunal ulcerabon w'as less in 
those animals m which the jejunal loop con- 
tained succus entencus and bde than m those 
animals whose jejunum contamed succus en- 


tencus and pancreatic juice (70 per cent and 
90 per cent, respectively), it is apparent that 
bde exerts more of a protecDve influence 
agamst peptic digestion than pancreatic juice 
The relatively greater protective mfluence of 
bde than pancreatic jmee is also shown by 
the mvestigations of Berg and Joblmg (9) 
in which foUowmg bdiarj’- fistulas peptic ulcers 
developed m 10 of 23 dogs, whereas no idcers 
occurred after pancreatic fistulas (8) Mann 
and BoUman (54), on the other hand, beheve 
that of the three secretions, viz , bile 
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crrttlc 4nd duodenal juice, b 3 < offen the 
iewt protection. In DcBatej t lujt groop of 
nperUDcoU In which the jejuna! loop coo 
tained aolr *ucaa enterifui, the inckienct of 
kjxinaf ukeratioTi was ico per cent iQusumt 
lag the pTotcctivt InSuence of both the pan- 
crtalk joke and bUe 

From these experiments it ts olnHous that, 
in the M p eT 'i it u titsA aiteai »l 'wWtii V* 
not Hsbk to develop peptic ukeo tiroficiew 
art of great Importano* in the devriopmeat of 
chronic ttlcers of tie upper Intestiaai tract 
\i» “tiwut fusCTpUbOl^ and acidit) Cet 
lainij In the dog there is no ‘'constltQtioaal 
predupasitioo” as exists ta bumana because 
U-y /'44> found on}} i acuteffutw ulcer in 900 
dogs etbmred m the laboratory In the 
hiarua bouever as meotkibed there are 



other cbologkAl factors which are Unportaat 
In addltioa to ‘Mms* fusccptlbiHlj^ sldti 
every one poaaenes, another inbereBt encte 
iroflablf fas iTganis therapy) factor b <t»- 
sUtoliooai pTH^iposldoit.” InaUpTohilfiity 
hoaever moat patients with both U Ihei* 
predispoaing lartors wiB luve no peptic ulor 
atioQ unless there are additional nechiftadai 
factors. As graphically IBustrated fa rigtntS. 
a balance Is roalatsl^ betseen norasfity 
«hd peptic cJcmtioo \S'hec) however b i 
patient with these cndlspoainf fseton there 
are ad<Stk>iuI pre<ipitai.[ng factors led ts 
hvpe js e c Tttioo and bypersodjtv, fod of b- 
fectioa and pstm tisoms peptk okerttin 
reaoUa. As graphically ibowti hi Hgun^i Ik 
arkfitiobal predtapcismg factors daturb the 
normal balance resulting in peptic ulacatioo 
Altboo^ hypCTKcretioo t^-peradcfily W 
ofiafcrtk* sad gastric trauma, dtheroiOR 
lively Of todlviduaD} sie rtapoasibie for Ik 
driTtopcnejit of peptic ukeratlon In a patient 
with a constitutional pmUspotilkai, iiio« 
in Figure o. they arc of no ngnificance as re- 
gards peptic ulceratiDii la the IndividaaJ shi 
1*0 nicer diatbeili (Fig 10) 

Based upon this conception of the caasc d 
peptic uker it Is obo-knis that the therapy rf 
peptic nicer should be directed aloftg scry 
iefnfitt \jirts littic w oolbiT) j ran b* 
nfished u regards the tieatamit of uxtcootrc*- 
Uble {actors, such as coestitutkaulpenG^ 
aition and tissue susccplfbOily " As ubw 
diathesis Is such an ImpcrUnt factor 
causation of peptic ulcer probsbf} the fim 
requisite in utf treatment of cbrtmlc 
du^enal ulcenuion » that the pslieol w 
made to reatUe the etijtencc of ms 
tatianal pcedopoiitjon’' to peptic nterr aoo 
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■pig Q Diagrammatic dravnng illustrating production 
of peptic nicer m a patient with the predisposing factors, 
tissue susceptibilitj , and constitutional predisposition, and, 
in addition, the preapitatmg factors, h>'peraaditj, focal 
infection, and trauma Follomng the remosml of the pre- 
apitatmg factors, the normal balance is again resumed, as 
shoivn in Figure 8, 61x0 though tissue susceptibilitj and 
constitutional predisposition persist, 

the necessit}' of his go\ cming himself accord- 
ingly for the rest of his life Although one 
mth an ulcer, potentially tsnll always have an 
ulcer, a great deal can be accomplished by cor- 
recting the controllable, precipitating factors, 
namel}' h3’persecretion, hyperadditj^ focal 
infections, and gastric trauma Little or noth- 
ing can be done as regards the inherent “tissue 
susceptibility” to ulceration except that the 
surgeon can refrain from performing those 
operations in ■vshich abnormally susceptible 
portions of the mtestmal tract are subjected 
to the digestive action of the aad gastric 
chyme It is obvious, therefore, that in manji^ 
patients with pepbc ulcer the performance of 
a gastrojejunostomj’^ which permits the bath- 
ing of the suceptible jejunum with aad gastric 
chyme can lead to disastrous results because 
of the development of jejunal ulcers The 
reported madence of jejunal ulceration fol- 
lowing gastrojejunostomy for peptic ulcer m 
humans vanes considerably Although Lewi- 
sohn’s madence of 34 per cent is probably 
abnormally high, we are convinced from our 
chmeal expenence that the incidence is con- 
siderablj" higher (probably 15 to 20 per cent) 
than IS generally considered by most dimaans 
I^ton and Church, who report a jejunal 
ulcer madence of 16 4 per cent, emphasme 



Fig 10 Diagrammatic drawing sbowing the normal 
balance maintained c\cn though the preapilating factors, 
hj'pcraadit} , trauma, or focal infection, arc present in an 
uiQindual without consUtutional prcdispo'uUon E\cn 
though the preapitaUng factors are present, the patient 
does not develop an ulcer 

the necessit3' of obscrtnng patients with gas- 
tro-cnterostom3’’ for long penods of time, 
because not mfrcquentl3' long periods elapse 
between the performance of the operation and 
the appearance of the jejunal ulcer Balfour 
found an madence of jejunal ulceration of 3 26 
per cent in duodenal ulcer cases treated b3'’ 
gastro-enterostomj-, but found none m those 
m which this operation v.as performed for 
gastnc ulcer Walton found the inadences of 
jejunal ulcer following gastrojejunostom3’’ for 
gastric and duodenal ulcers to be 2 2 per cent 
and 3 9 per cent, respectively Ryle and 
Zuksdiwcrdt and EcL believe that 10 per 
cent of gastrojejunostomies are followed by 
jejunal ulcers The great frequenc3' of jejunal 
ulcer is demonstrated bj* Graham and Lewis’ 
report of 43 cases which thej’ obseiwed, upon 
33 of which the3’^ themselves had operated 
The therapy of gastroduodenal ulceration 
has not been satisfactoiy' mainly because of the 
high inadence of recurrences w'hich taken 

place largely because the treatment has con- 
sisted of attempts to heal the ulcer without 
correctmg the predisposing and preapitatmg 
factors In the successful therapy of peptic 
ulcer the patient as a whole must be treated 
and not merely the gastroduodenal ulceration, 
which IS only a symptom Although, as men- 
tioned prexioustj', the predisposmg or under- 
lying factors are largely uncontrollable, that 
is, are not amenable to therap3’’, a great deal 
can be accomplished by rest and relief from 
worry The importance of fatigue and worrx^ 
as causes of p^tic ulcer are ^own by Bar- 
ford’s observations In 126 cases of duodenal 
ulcer studied by him, the most frequent cause 
of aggrax'ation of symptoms was worry (26 
cases), whereas the second most frequent 
causes were ox^erwork and fatigue (14 cases) 
Psychic and physical rest are important in the 
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trciliiieAt cf pAlksttk tnth te am c u t ptptic 
oker utd olnyi ehoold be upon. Aa 

little am be dooe. bawcver (oaarecttlieiHT* 
dUpceing ftcton ("coiatittitiooal pretD^tosl 
tioQ* urf “tl»ae raceptlbnity*^ the treat 
mtai ol pq^tic ukci CDOsbU lulflly oJf tbe 
cDT Tc ctkc of the prcdpftitbg fact on wWdj 
tic taaentble to tbatpy That controIUbk 
fadct*, w tortofore menboMd trt byper 
•ectetkm tnd hypertddity food InfecttJo, 
guttk traomt, tod pykio^itsia. Of tfae 
viriow cootrotUhle factort, tmdoubtedJy tfce 
moct bnportaat are hjpmeoetkm and tTper 
addity The Inumtaoce of addity ta tbe 
cauaaticci of pepuc tihxr b aboirti by our os 
penmenU aa regarda th^ lortoation of ttlcen 
Dotb m the atismach tod m the tateatuul tract. 
Aa a matter of fact, the trefttment of pq>tfc 
okex In the paat haa cooslxted lArgdy of 
meaium trhlch deoeaae or octatiol fastrlc 
actdity vhethef this Is aocomptiibcd by nos- 
operatic or opendve OMaaa. Beocoae of Ube 
eilofeglad importaoce of gastcte addlty It b 
hziperatiTQ the patieDt frco 
thugs viud) ificrtase the addlty The aV 

tdngftcB mutt be poabted io thn 7 U|ho«t tlte 
patient a Hie, because ooc with ao ulcer «fia 
thesb has as Inherent pret&poaldmi to 
ulceiatkra as kmg as be Ihri. We fed that 
R b In^Kiatlve Che patient cotzg^^etely' 
abatafn froa amoUng becaoM la our eipcri- 
gee, antoHng e^jedaDy of dgarettea, b voy 
^trtoeotal to patleoU with pepdc ulcer 
Gray (36) found that In a serlea of duodenal 
oker cases, 96 per cent were amcieta, of whkh 
39 per cent ware exce sahne. 31 per cent heavy 
or cxmtinuous, and 40 per cent ndld or later 
Bohtent ttnoheta. Thb antboritr beSevea 
that tobacco la one of the pdodpal cause* of 
peptic ukcr Moll and FUat foutd that cmoh 
tag iocreases the secredern of hydrochferfe 
add Is the staaiach and tends to prodoce a 
bypetchloffaydrla. Bandel and Fri edrich ta g- 
gert that tM ioocase in the gastric nicer 
iBcWence In Germany has been due to the 
concQtmtant Increase la cigarette rmoUng. 
Fr Vd rlfh believes thst c^arettca are 
daUv harmful, becaose naat dgarette aa^ 
cn inhak, thus Increasing the ihsoipilve 
surface ci^t time*, resoltisg in appcodmatcly 
eight rrTTw* sj much aboorptltm of akotliie. 


Abo the dguette sooker b HIuIt to atooke 
betweg meab wfaea the ttomaA k mpty ^ 
which time hyperacidity b espedtHy^Bm 
oos. Fnedr^ befiercs that th« a^or^ 
nicodoe exerts a twofold acGoa firat, H pnj- 
dneta spasm oi the blood Tcsseb cf 
adr, as he was able to detennloe by cspQhn 
mlcroscojy and, second R loaeasea gast^ 
setJtfaom Tbc fonner is due to the direct 
aetkx} of the tdootlae on the > ms e b or doe to 
the IsatMe in aditosEn resulting from the 
ictiozi of the nicotioa 00 the adrgal gkrytj 
The Tasospasm pmdaca an bebanb of the 
gastrodnoaenal muooaa whkh results la necto- 
ib. S evgty-alne and lerg-tgihs per ctal 
of Fried rkhs mile patlgts with ate were 
heavy cnokm. The hsportance of 
after opera tte b shown Fri^hich’s retohs 

Of 34 reseettes b patlgts who smoked bear 
Qy after operation, although they bad bets 
instructed not to do so pradka^ ball the 
pathsu had mmkoma. Of 44 pathsU who 
sndted beavuy Mfon ccxrn^ but who 
Called thdi anvklng a half the asMUt gr 
eves le» after operatixu only 6 had oedgnte 
fyxwtocna, ane~sevealh of the entire groi^i 
Smekiof was particulariy bjurkns to tkw 
padgu with gaatro-gigntfomlet. Ci 14 
patknts with gastio-gt efu a to a iy who had not 
Umited their snwAIng after enradoo ooly 4 
were Iree from lymptomi, whereas of 30 p»- 
tlgts who smoked moderately bttehig the 
operatioo, j6 were conroktely free from lyiop- 
toma. Accordbg to F riedridi and L Ony 

then b leas danger If enoklag b hml ted to tlM 
hszsedbte period after a meu becausedcoiac 
thb phase food ngtnExatioci vd tend to 
pferest hyperacidky Frledoch states that 
almost bvanaWy those patfcnts who do nrt 
pA rmults foflowmg g operadoa are those 
who izBoke b the mondog Wore breaifast- 
He compares the cfTecti of nicotine on gaitdc 
acidity with tte whhi b obtained In anitnsh 
by »h^ fettflng Wa arc *3 convinced that 
nokbg, ■nd espedsllw dgarette smnkbgj b 
detrimgtal to ^ palJgt with pepdc 
r^»r we refuse to tr^ sudi g bdiTida^^ 
less la wQl totally abstain from smokiBg 
TrcrweB studied the smokiag hshlti cf 50 
doodgal nicer male patigts and 400 
mg and found 17 per cgt neonimoker* “ 
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the nonnal group and only 8 per cent m the 
ulcer patients Fifty-two per cent of the 
controls and 78 per cent of the ulcer patients 
inhaled the agarette smoke, whereas 44 per 
cent of the controls and 18 per cent of the 
ulcer patients did not inhale. TroweU beheves 
that the inhalation of cigarette smoke is an 
important factor m the etiologj' of duodenal 
ulcers and suggests that the detrimental agent 
absorbed is carbon monoxide RoUeston be- 
heves that smokmg causes pylorospasm which 
in turn may cause hj^percMorhydna. On the 
other hand, accordmg to Barnett smokmg is of 
httle etiological importance in peptic ulcer 
and gastric neurosis 

Similarly as with smokmg, all patients with 
peptic ulcer should be strictly forbidden to 
imbibe any alcohohc be\'erages because of the 
definite irritation of the stomach which is 
produced by them and because of the hyper- 
secretion which results from their mgestion 
Accordmg to Cushny, foUowmg the absorption 
of alcohol mto the blood stream there is pro- 
fuse gastric secretion Because alcohol pro- 
xtikes such marked gastric secretion dilute 
solutions are frequently used as test meals 
Although of less importance than smoking 
and dnnkmg as regards the production of 
gastnc h3q)ersecretion and hyperadditj', con- 
diments of all tjTos should be ax oided by the 
peptic ulcer patient Condiments are detrimen- 
tal probably m two waj-s* by mcreasmg the 
gastnc secretion and aadity and by producing 
gastntis and duodemtis 
In addition to prex'enting mcreased gastric 
secretion by axxiidmg those factors which 
produce hyperseaetion and hyperaadity, 
neutralization of gastnc aadity is of great 
therapeutic importance Normally, neutrali- 
zation occurs m a number of ways, but prm- 
apally by the mgested food and bj^ regurgita- 
tion of the alkahne duodenal secretions 
Frequent administrations of food are essen- 
tial m the effiaent neutralization of the gastnc 
juice and most of the medical therapies of 
ulcer consist pnnapally of frequent feedmgs 
Hurst (43) beheves that the neutralizmg effect 
of food is dependent upon its alkalimtx* Maun 
and BoUman state that there is “a peculiar 
quantitative relationship between food and 
gastnc aaditj' ” They hax e found that "the 


high acidity of the gastric juice in a dog with 
psychic secretion was reduced for only 2 or 3 
minutes following administration of 20 cubic 
centimeters of mflk or cream, 40 cubic centi- 
meters mamtamed a reduced aadity for 5 or 
10 minutes, but So cubic centimeters mam- 
tamed a low level of aaditj’ for almost 2 
hours ” "Rfinkelstem (82) found that noc- 
turnal gastric secretion occurs in patients with 
peptic ulcer, but nex-er in normM indix-iduals 
(84) He (83) foimd that the nocturnal gas- 
tnc hypersecretion can be efi’ectix-ely con- 
trolled b^’’ the continuous admimstration 
(night and day) of food and alkahes through 
an indwelling gastnc catheter On the basis of 
his experimental obserx-ations that foUoxving 
the extirpation of portions of the gastnc 
muc»sa xdcers dex'doped onlj' when salix*ar>* 
glands were also remox'ed, Demd beheves that 
the sahx'a normaUj' exerts a protectixm influ- 
ence against gastroduodenal ulcer. We be- 
bex e that the frequent admimstration of food, 
at least ex'-erx* 2 hours imtil the patient retires 
at mght, is extremdy importanL Although 
durmg the time the ulcer is heahng the diet 
prescnbed must be more rigid, it is imperatix*e 
to impress upon the patient that his eating 
habits must be changed for the rest of his life 
If such IS the case, it is essential that the diet 
is hberal enough for the patient to be content 
with it for such a long penod of time We 
behex'e that if condiments, roughage and ex- 
cessix-e meat consumption are avoided, almost 
eveiytlung dse can be taken safdxy proxided 
there are frequent feedmgs and no ox'erfilling 
of the stomal at any time. Although ice ad- 
mit the value of the rigid diets suggested by 
gastro-cntcrologists during the stage of ulcer 
activity, 'tic are cominecd that muck harm can 
result from the overen pJtasis of tlx importance 
of the relatively short dietary regimen and tie 
frequent disregard for contii tied dietary discrc- 
Iton Of great importance also is ax-oidance 
of oxerdistention of the stomach at anj* time. 
The patient should be instructed to eat fre- 
quently, at least ex-erx' 2 hours but to eat 
sparmgly at his three regular meals 
Although the conservatix e treatment of 
peptic ulcer bj" manj- mtemists and gastro- 
enterologists has consisted largdy of attempt- 
ed neutralization of the add gastnc secretion 
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by tBcoaeof tlk*hf*.webcngvetrithBtrford 

th 4 1 in of reltilvd/ C t tie tigz^iScuxe, 

•Itboafb il o*ed pro^wrbr may b« of toaEt 
Tilije;. Iq BAjfonJ s tetm ol 160 cue* of 
chxodc iilcer the consemtlre tmtinent ctn* 
dfUd of okerdiet tosetber vfth tbeadmbil*. 
tntkta of atropfoe but vitboot »tv«TW I>ur 
mg tim icoU itAgB of tb£ ulcer aad tmtS the 
u]^ hu heakd w« etoploy aUuUea after 
ioeak but feel that the oRuQr empioyed 
alkaU* aodiom Ucaibonate, abouM oot 
bea.nV, aa ibovD W Lodnrood aod Chamber 
lain frequenUy foQovtng the admlolatratkiii 
of acKlims btearbooate there a a rebound 
hypemddlty to a point hl^>er than that 
vUch TU proent More the alkaQ admfsb* 
tiatfoo. Alao as shown by l^oerenhart cod 
Oaodalb aodlani bicarbonate U Lrrltatinx Jo 
Ugh oncentratkecs and Is Ukdr to pctKlucc 

«TV>Ifwrf« if in These Invcib 

gators also state that ocaakauDy k cataes a 
predpitatioa of phosphates In crystal fotxa In 
the urine, arhldi may give rire to renal colic. 
Mann and BoUmao have also <jnphs 4 xed 
tl^ Uffiftatba of aikah ihenpy with aodhuo 
bkaiboiute because of the onljr ts^mry 
decrease in aridity produced by saall doses 
of the sodium bkarbonate and the danger of 
ncoduciag an alhakKls U large doses are oaed. 
la our cteical cases ve hare used caJdiiffl 
carbonate as ruggcfted by Loereohart and 
Crandall aad bare been very veQ ntlsfied 
with the results which we hare obtained. Ac 
cording to Loevenhart and Crandall the ad- 
vantages of calrism carbonate are as foOovs 
“(i) When suspended In water It is ueotrai b 
res<±i<m. (3) It is therefore only a potestUl 
but it neutraliaes the gutrk add to 
form caldum chloride and carbon dkixide. 
(3) It can be given thaoct si fikiisw Han 
exces s is tajeea. It passes out b the feces. (4) 
It apperentiy has no effect 00 the actWty of 
the bowel erreept that, if taken b cicfas. ft 
beresses the balk of the stool (j) When 
taken fa ezersa, it will coet over ulcerated 
areas aad may fa this manner protect them 
frotn ths actioa of frritanls,'’ Ixwrenhart and 
CtmndaQ found that, fa a Boimal bdMdaal t 
gram of cakfam carbonate woold Deuttalbe 
the average bsaai secretion for 7 houn or 
wmcld centraEre the tnaTfriTarn basal seert ri oo 


for t boor and 40 minotes. W e hare toad 
cakimn carbonate ro fa so pains, after eset 
of the three regular metk and In this vsy have 

been able to control uUsfactarily the aridity 
Is patients with ulcer A derid^ (firndrsn- 
tagectf tbemacBesimsaalta, magMskmoxida 
and carbonate, Is that they exert an hritatlitg 
actioa on the [ntcsdBC whkh, as Laercahart 
cad CraadaH emphasised, b esperiall> unde 
alrebb fa lifaer patients who frequency hare 
an lidtahle tcloo. 

The neutrallxatkia of gastric secr e tioo by 
means of mucin, as suggested by FogelscD 
(jo) is of value fa many caia of peptic oksr 
Acoordlog to a recent report by Fogelsoa (31) 
6j 1 per cent ol patlenU who lere cncuIdeTed 
«i having Intractable ulcer l ymptu ca becass 
tympim fnt od anda t htnqy Of the 
rn&ainlng patients, Hf 4 per cent acre beiv* 
filed by the treatment am 7 5 per cent wire 
not benefited. Accordfag to Horst (43) nocos 
Ada partly by nwrhaalcaUy blo^ng the 
moutU of the aeoetlog tobula and pai^ by 
Us cb43nlad aetkm cemihfafag with socoe of the 
free arid. He brifero that the oentnlSxiBg 
afferi is ahooaf efilirriy due to the wdhun 
bicarbonate it aantalnL He has sfaosrs that 
la a patfant with a hypersthenic stocoach, 
which is the type ur^y assodated with 
duodenal uktr very Uttk muens Is present fa 
the ttomirh 

As menbooed, ooe of the causes of hyw 
■ecr e tJop and hyperaddity bnstricretenooo, 
whkh Is caused \ry an Inteneresce with the 
sormal asptyfag of the stomadi. The fa- 
creased secTcdon and aridity are partly due 
to the retentloQ of the Dortaal gastric }ukt 
ID the stotnarit, and, as hleek R^geated, be- 
cause of the retentfan, there is as facreased 
sreretiaD Also the oonnal regurgttadoa of 
the duodqtal secretion is faterfered 

with. The falerfercttcc with the tairotyiagaf 
the stwaarh and the oocmal regutg^tkm cf 
the slkabne daodenal secretion be due 
either to a spstm of the pykitic rohfactef 
Ipyfarespaain) as cooteuded by Ivy and 
Fauley {adj Finney (*9) Judd a^ lYaJdit*, 
and Yates, or the absence of nomsl trial 
atioc (achalasia) as auggested by Bant (43) 
Makr (61) Martin and Burden and Deavc 
and BurdoL As there Is interfercDce with the 
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normal relaxation of the pylonc sphincter m 
cases of ulcer, attempts should be made to 
re-estabhshthe normal function of the pylorus 
This IS best accomplished by the admmistra- 
hon of antispasmodics given in full therapeutic 
doses Tmcture of belladonna given m doses 
varjing from ro to 20 rmnims three times a 
day after meals is usually successful in relax- 
ing the pylonc sphincter By so doing the 
viaous arcle which is set up by gastnc reten- 
tion and prevention of regurgitation of the 
normal alkahne duodenal secretions together 
with mcreased secretion resultmg from the 
gastnc retention is corrected In cases m 
which there is considerable retention and 
espeaally m those cases m which there is an 
acute inflammatory process, the gastnc reten- 
tion must be reheved m some other way, and 
this is best accomplished by gastnc lavage, 
espeaallylatem theevemng An inflammatory 
reaction about an ulcer will subside very much 
earher if stasis over long penods of time with 
putrefaction m the stomach can thus be pre- 
vented Consen^atism, of course, is indicated 
only m those mstances in which the mechan- 
ical obstruction is due to edema and not due 
to cicatnaal narrowmg, because m the former 
instance the process may subside completely, 
whereas m the latter the conservative treat- 
ment oflers nothing 

In addition to hyperaadity, another impor- 
tant predpitatmg cause of peptic ulceration 
which must be corrected is focal infection As 
mentioned, focal infections may act in a spe- 
cmc manner by producmg a specific lesion m 
the stomach or the duodenum, the ulcer fol- 
lowmg the gastntis or duodemtis Such foa 
of mfectioE are usually in the teeth and ton- 
sils, but may be elsewhere m the body The 
remold of these foa will, in many instances, 
Dimg about complete reh^ of symptoms m an 
otherwise mtractable case In addition to the 
specific focal infections, as mentioned, there 
are non-specific focal mfections which are 
^ 1 'withm the abdomen and which 

le exly produce pylorospasm which m turn 
increases gastnc aadity Unless these foa 
are removed and the reflex spasm of the 
pyorus prevented, relatively httle can be 
accomphshed as regards an ultimate cure of 
e mdividual The possibihty of an inflam- 


matory lesion m the abdomen which may be 
responsible for a reflex pylorospasm must al- 
ways be considered and when found the viscus 
should be extirpated 

In order to minimize gastnc trauma, which 
IS another but less important preapitatmg 
cause, the patient with peptic ulcer should 
avoid all rough food, such as uncooked vege- 
tables or fruit The importance of trauma 
from the ingestion of roughage is illustrated 
by the researches of Ferguson, and of Ivy and 
Fauley (46) These mvestigators found that 
following exasion of gastnc mucosa a chrome 
ulcer w'ould develop if the animals were fed 
rough, imtatmg food, w'hereas the ulcer would 
heal if non-imtatmg foods were admimstered 

Because of the necessity of treatmg the 
patient as a whole in cases of peptic ulcer, the 
conservative treatment should be used m 
every case unless there is some comphcation 
whiA requires surgical aid The surgical 
treatment of gastroduodenal ulceration, there- 
fore, consists largely of the treatment of 
comphcations Obviously a patient with 
mechamcal obstruction, with ^eatened or 
actual perforation, with repeated hemorrhages 
or one m whom the possibflity of a mahgnant 
lesion cannot be exduded, must be operated 
upon, but each of these conditions represents 
a comphcation of the ongmal ulcer Occa- 
sionally, but infrequently, an operative pro- 
cedure may be indicated m an attempt to 
control the hyperaadit}’’ m the patient who 
IS not benefited by conservative treatment 
Unfortunately, however, the patient who does 
not respond to a properly conducted regunen 
of conservative therapy is likely not to respond 
to operative therapy, as borne out by Emery’s 
observations He reported 4 cases of hyper- 
secretion which were treated by mcreasmgly 
radical operations Each pabent had a high 
gastnc aadity and each patient was worse 
after the operation than before As a rule, 
unless there is some defimte comphcation 
which IS an mdication for surgical therapj', 
the patient is probably better off without 
bemg operated upon Another fact also re- 
mains that every patient operated upon is 
stdl a peptic ulcer patient and should con- 
tmue on the same regimen after operation as 
he did before operation 
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The mpol tre&tme&t of peptic oker a»> 
sixt5 larsoy of the comction of the compQ 
eating Woo. ^ • fed tiiat everr patlttt wto 
hu a chronic caBouacd gutric uks ahouM be 
ghren the arhrantage of an expktratkm and 
probable receetkto bectoae of the fr«&t danger 
of miHgoaat diange occurring in thlj type of 
ulcer opcaally if the ulcer b on the greater 
cumtiirt. Even thewgh the lorion doea not 
appear to be mdlgoant, a aubtotal gastrec 
Uaay aboold be dona well beyond the conhoc* 
of nicer because it U impoeribfe to teQ at 
the of operatloo whether h is msB^naoC 
or cot Another surged procedon wbidi ts 
de£nitcly bodloated and aboat which there 
can be no contrmTray is gaslro-eoterostomy 
in the pabent who has h^ a kma staodlag 
dcatrmag nicer in the reg^oo of ayiana 
ataocUted with gutric crtcntkn and bypo- 
acidlt 3 ' The rasolts obtained fraa this open 
tbn in these cases are exedleat The danger 
of the devdopmeot of lejooal okeratkia la 
thoK cases U poctkallv oA because, os the 
result of the cottrinoed gastritis auaed by 
prolonged gastric reteuloa the arid secretloa 
of the stoA&ch U definitely dhalolahel thm 
obviatiog peptic digestion of tbs susceptible 
jejanal mucosa, The operatire proc^huts 
whlcfa should be done la otW esses, those with 
threateoed or actual petfocarion hemncT Ua ge, 
or tboae srhldi do not cetpood to conaervatm 
therapy are not so dehriite- In perforated 
peptic nlccts consemtlre op«atf« proce- 
dures are emectlly lodlcatod. These cmabt of 
»n-ktrm <ri the mcer and immefSate clowire 
without the p e rf onnance of a astto}ejuooa- 
toniy In cases with hemonhagB we fed 
whenever posdble operation tbould not be 
uodertaken until afto the bentorrhage has 
subeided and the padent has recovered lo 
sneh a case toQowiog reco v ery from the effects 
of the henuorhage, eititpatfcm ol the uker 
combined with some plastic operatloo on the 
pyloras or gtstnetamy la osoally Indicated 
Wause a serere hemorrhage generally Indl' 
cates that the ulcer Is a penetrarfng ooe whidi 
win probably not subtlde tpontaneously uoder 
cDQServathre tltgapy Octaaiocally the se 
vere hemorrhage oda not sabdde and even 
threaten the patknta Bie. In mch an 
Instance partial gaiUectumy with remoml of 


Use nicer as advocated by Allen and 
b Indiated, 

Becanse of the fauportaot rflle whkh adiSty 
plays la the produetkn of peptk ulcer u 
evidenced by cHokal and eaperfmental ob- 
servations, a^ because of the IntTmed loi- 
ceptlbiHty of the intestinal mucosa to the 
aeu gtst^ secrelkm vn are omvtnced that 
a gastro}e}aaoatomv should addom. If erer 
be doQo In the patunt who has a normal or 
hyperacidity of tb© gastric secretion. In an 
Individual with uktr dlaUwris, gastric hyper 
secretion and hyperaddhy the pofcKmance 
of a gastro)4u]>Mtamy li not wiuvut danger 
because it pemdU the add gastric chyme to 
be eiaptini Into the jejanaxa, which b len 
rcristant to the <figesdra actioa of tha gastric 
Jidce tlan the gastric Or duodenal amcma. 
The Ugh Inddera of lejminl ulcen la nch 
mdmduals h eosSy ezpUIaed. As a azitter 
offset It b difficult to oodentaad why aoch a 
patient with a ras tt oft l nao stei ny dwtdd mr 
escape a ^inuu nicer The nasoo more do 
not oeveiop itoBUchal or jejnstl ulcenbpnb- 
at^y bocaose a pro periy performed guao- 
je^anattatny does redncB too gutzk amty 
althouidL, aa shown by the bvcstlgttleai of 
HP! aod ssswiatet, the redocrion b less this 
thaX obtained by gastrodoodcoostfiDiy Gnat 
ed Uut partlai neotnHxatioo of the add 
nstric cootcsiU foUowt gaitroJejaaQatamy 
^ opcnUloa tcSl remains a dangerous pre- 
cedore beotose of the zoaxied sosceptOuD^ 
oif the Jefunal mucosa oolesa annplete neutral' 
batloo of the gutrlc chyme U Stained. As 
the result of our cUol^ and experimental 
ofascrraliona, we beOere that cardM gastric 
analysca are Important before any aorglcal 
procedure on the stomach b undertahen and 
we are ccmvlnced that b the presesHe of a 
byperaddlty or even a oonnal aridity a gas- 
tro}^Tii»at«By shnold not be done. Beamse 
the petbst U not only not cur ed of hb ulcer 
dbeaae by the gBstro-entercishany but ilKr 
becaose a Wonal ulcer U Infinitely worse than 
the ocigbal fxtrt.* or duodenal nicer aity 
procwhire wbhJi might bo respooslbis tor dw 
d o vriopment of a jehmal ulcer ahooid be 
avoided. 

A far mors logical procedure than the estab' 
Ushment trf a now opening between the stenn- 
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ach and the jejunum is some type of operation 
in the region of the pylorus which wiU permit 
a freer regurgitation of the alkalme duodenal 
secretions into the stomach and thus produce 
a reduction m aadity The importance of 
regurgitation of alkalme secretion as neutral- 
izing factors has been shown by the mvestiga- 
tions of Boldyreff, Ehnan and Eckert, Olch, 
BocLus and assoaates, and Hdl and asso- 
ciates The advantage of such an operation 
IS that It tends to correct a disturbance which 
exists m patients with peptic ulcer, viz , a 
dysfunction of the pylorus, and it also retams 
the physiological relationship of the stomach 
and the duodenum, so that the aad gastric 
chyme leaving the stomach first comes in 
contact with the duodenal mucosa which 
normally should receive it and which is much 
more resistant to its digestive action than is 
the jejunal mucosa Granted that the pylonc 
dysfunction is either a loss of relaxation or 
spasm of the muscle, theoretically the most 
physiological procedure would be excision of 
the pylonc sphmcter, as suggested by Judd 
( 47 i 48) and Denver and Burden The opera- 
tion consists of exasion of a portion of the 
pylonc sphincter, which wiU permit emptying 
of the stomach without retention and also a 
ready regurgitation of the alkalme duodenal 
secretion mto the stomach in order that neu- 
tralization may occur In a recent pubhca- 
tion, Judd and Waldron (49), emphasized 
the importance of exasion of from two-thirds 
to three-fourths of the pylonc sphmcter be- 
cause if less of the musde is removed than 
this, recurrence of the symptoms occur They 
state that the operation has been done at the 
Mayo Chmc in more than 900 instances and 
that the only patients m whom there has been 
^ ^^'^rrence of symptoms are those m whom 
adhesions formed between the operative field 
and the panetal pentoneum or adjacent vis- 
cera In these cases recurrence of the pylonc 
occlusion was not caused by the reformation 
of the sphincter, but was due to angulation 
produced by the adhesions The operation is, 
inlhout a doubt, the most physiological of aU 
fhc gastnc operations, because it disturbs the 
no^al anatomy and physiology of the stom- 
ach and duodenum less than does any other 
procedure If exasion of the pylonc sphincter 


IS not feasible for tedmical reasons, an anas- 
tomosis between the stomach and duodenum 
(gastroduodenostomy) with — ^Hemecke-Miku- 
hez, 60, Finney, 28, Horsley, and Judd, 
49 — or without (Rienhoff and Wilkie) dnn- 
sion of the pylonc nng is then advisable, 
because m thus way the emptymg of the 
stomach mto the duodenum, which is accus- 
tomed to receiving the aad gastnc chyme, can 
be accomphshed and at the same time regurgi- 
tation of the alkalme duodenal secretion into 
the stomach can occur Local exasion of the 
pylonc or juxtapylonc ulcers always should 
be done durmg the plastic operation, whenever 
It IS at all possible Occasionally, patients 
with peptic ulcer m whom excision of the 
pylonc nng, gastroduodenostomy, or other 
plastic operation on the pylonc sphincter is 
not possible but m whom there is a hj’per- 
aadity and m whom for some reason or an- 
other operation is mdicated, a subtotal gas- 
trectomy can be done It is an operation 
which entails a great deal more nsk than 
gastro-enterostomy but the madence of jeju- 
nal ulcer IS considerably less because the aad 
produang portion of the stomach is dimin- 
ished We beheve, however, that unless the 
ulcer IS m the stomach and there is some 
chance of its becommg malignant, gastnc 
resection is seldom mdicated We do not 
agree with Strauss, Berg (8), and the various 
European dmiaans that gastrectomy is the 
operative procedure of choice, because the 
removal of the greater portion of the stomach 
does not necessarily correct the disturbed 
physiology which is responsible for the ulcer- 
ation 

CONCLUSIONS 

1 The treatment of peptic ulceration has 
been very unsatisfactory because, m too many 
mstances, attention has been focused on the 
ulcer Itself without the realization that the 
ulcer is merely a symptom Unless the patient 
as a whole is treated, the results from therapy 
are likely to be unsatisfactorj' 

2 The causes for peptic ulcer can be dmded 
mto two groups one in which the factors are 
not amenable to therapy but which are inher- 
ent and predisposing, and the others which arc 
preapitaUng but which are controllable, 1 e , 
can be corrected The inherent or predispos- 
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ln£ fscton «re (i) tluo« sosccptniUty umI 
(t) ccmstittilioiial prtdiipoaltJoo, Tbe pit- 
d^Utinx hcton uv (i) hypcnecretkni (i) 
hypcmklity (3) fool Irifeikm tnd (4) gE*- 
tdc trxami. 

j Tl«w*B*ceptIbQity wHdiltim Inherent 
qiuilitT prevent In iH Indivlduili, U the vul- 
nmbfil^ ot cctUIq portioni of the grcnn>> 
intadul tract to pg^c dlgettioQ, each u 
the le«er o itra lui e (if0faistr*su) p^n» 
doodeokl op }ejanutti, other poroons of 
the tntohnil tract coHected to the add 
gattrfe chyme, av llet±el'» dhrerticnlom con- 
taining biandi of gutik tetocdu. 

Cor^totioaal pred hp c aitW i, althooih dU 
ficnlt to define, li unqneitkjiuii^ preaent In 
moat U not an potienta arith chronic patm- 
duodaul ulceratkau 

4. As the predlapotlng hetora are not ootv- 
troOaUe > «. are not afaeftaHe to tbect^ 
the treatment of a patient with peptic oka* 
conaicU of the prarentioo and the oorrecdoo 
of the pftdpi taring facton, hyper aeucUin, 
hyper ft<Mty focal lafortfi*^ and gastric 
tnuma. Hyperaeoerioo and bTpenddity 
are the moat nnportant preapltatlag facton. 
The peptic nicer parie&t moat abaidn fremt 
thoee acthrlriea which increase gutrfc ac»3»- 
tion and aridity — imollnt espe d aSy of dga 
rettea, ingesrion of akoboTana coediiaects 

In additioQ to the ahatioetice of thoao ac 
tiviries which proroke byperaecretion and 
hjrperaddity neotralhstion of gastik aridity 
b favored by a diet consbriag of fre<{oent 
stnillfeedinta,asioodbaQln^)Ortaot oeottal- 
Ixmg agent Alkaficfl are probably of Icsa 
value than farmerfy considCTed. Sodiuni bi- 
carbocLsle b not an eldest ocutraluing agoit 
because frequently them b a rebcRmd hyper 
aridity cren greater than that before the 
admittistraticiQ of the alhaTl. There b abo 
danger of frocn the ose of excewivo 

amouQta. The alkaH of choke b caldnm 
caxbooflte. Mndn administrahoo » of value 
in cootroBing hypetad<Bty In many oaao. 
Reatoratkm of the normal fanctioa of the 
pyioric ■phinctci — retief of pyloric apacra or 
by TTH»«nM oi tntbpucaodici — b of 
Importance In the therapy of peptic nicer 
beeaxtse It rcUeres gutric rtteabcm and abo 
diminbhes aecredo n which b aflmnlated by 


gastric retcnlioo- The rdaialttm of the py 
Joric sphincter pwmJts free rwmgitstfce of 
the ilVflfne doodenil accretion into the ttoca- 
ach and favon nnitnHatkm. 

5 AH fod of Infcctloo must be moored, 
because thty an act dther dlrectJy by pro- 
daring a specific Inflammatloa in the stomach 
or doodenum or refleriy when witHn Uk 
abdomen by pcodudn# pytocospasm. 

Incadtf tondnlrnIsegastrictraQtaa,aoly 
bland foods containing no roughage iboald 
allowed 

7 Because ol the conatltnUonal prafispori^ 
tlofi to ulemtkat, U b ImperativT that the 
patient chann hb mode of aving for the rot 
of hb hie, M recarrcnces can be «^n«>rtwT 
nnbas the predpf taring farinra soch as ttyper 
secittkm, hyperaddl^ focal infeetkm, gaiuic 
trauma are prevent^ througboot the Hie of 
thepatlcLL 

fi. TIm snrgkil treatment of peptic ulcer 
conabu largtfy of the treatment of compEct 
Udqs suchumediijric«lobatrticriocL,pafnv 
tba repeated bessonbagea, and danger of 
malignant thiagt. Only rarely b a nrgicxl 
epmtira IrwikeUed In those caaa wUeb do 
not respond to aai a o 'rarive tbenpy 

p. In a case ef pyknic oe du skHa with pm- 
kH^fcd gastric retmtioa and hypoHuifity 
gastio-oiteioatcns^ b the peoetdore of cfa ri ce. 
However in cases with beperaddityocnocmsl 
aridity because of the Incieased cuacepribfEty 
of the jejanal mocoaa to the arid gastrfo 
diynie, gastrojejanoatomr should sridm U 
ever dooe bmnse of tbe danger of the 
deveJopincjjtofagtstinjeJanalulccr Insoth 
cast* U» reseetJon of the pyloric sphincter oe 
the perfonnaaee cf a gastroduodenostomy 
srhlch permits fret rtgurgitatioo of the ala 
iint duodenal tccretfoos into the ttocucb rims 
favoring aeutraUxatkui of the arid gastric 
ooatenb and at tbe nme tinne not di a , n j d^ 
the Dotmal gaatroduodenai relatioia^ a to 
be preferred to gaitiokjxinostpmy iKdoo- 
denal mucosa b more resbtmnt to the arid 
gastric chyme than b the Jejunal mooBa 
Tile dircniic calloused okcr in tbe stomadi 
whh± docs not rtspond resdUy to therapy 
should be operated npoa and radical resection 
dOQe becauae of danger of maBgoaat 
change 
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Disoisaion 


EraxE Holmah, M D , San Francisco Dr 
Ochsaer’s comprehensive paper illustrates the m- 
evitable overlappmg of the boundaries of medicine 
and surgery m any consideration of peptic ulcer 
As Shelton Horsley once said “There must be 
medical treatment m all cases and there must be 
surgical treatment m some “ Smce Boldyreff’s 
ongmal assertion that peptic ulcer is due to a break- 
down of the regulation of gastric aadity, over- 
whelmmg experimental evidence has been obtamed 
m support of his theory that autodigestion due to 
increased anditv is one of the most important factors 
m the development of gastnc and duodenal ulcer 
In this experimental work Dr Ochsner has taken a 
leading part, and many fundamental facts have been 
developed m the laboratory bj' him and his asso 
aates 

An important factor m the breakdown of the 
aadity regulation is an altered motility of the stom- 
ach characterized most conspicuously by a spasm of 
the pylonc sphincter The etiology of such a spasm 
remains obscure but once present it perpetuates a 
viaous circle which mevitably leads to chronic dis- 
order Hugbson’s experimental observations sug- 
gest that the initial msbgator of the pylonc spasm 
inav be an mflammation of the pentoneum He 
observed pylotospasm and a marked delay m the 
empt)Tn| tune of the stomach following a localized 
peritomtis anywhere m the abdomen Chmcally, 
such an inflammation may have its seat m a diver- 
tii^tis, an appendicitis, a cholecystitis, or even a 
salpmgitis You are all familiar with the long exist- 
1^ dimcal presumption of a relationship between 
fhese conilitions and duodenal ulcer Such pentoneal 
imtahon does not, however, account for all cases of 
Pylorospasm, and we are forced mto acknowledgmg 
a n^ous ongm of the spasm, mitiated, accordmg 
to Cushing, by central s timuli , or perhaps having 
Its mception m a hyperactive sympathetic system 
acutely attuned to an environment productive of 
mental strain, mental imtabon, and mental fabgue. 
it IS highly probable that such a pylorospasm is the 
urst factor in the viaous circle of pylorospasm — 
deceased gastnc mobhty — gastnc stasis — hyper- 
aadity — ulcerabon, rather than the sequence of 
ti>peraadity — pylorospasm and ulcerabon as sug- 
hy certam authors 

Granting that pylorospasm may be an important 
lactor m the development of hyperaadity and ulcer- 
ation, the only truly physiological operation, follow- 
mg failure of systemabc medical care, would be com- 
plete excision of the pvlonis by the so-called Billroth 
T °r a modification of it The Finney, 

Horsley pyloroplasties aim to eliminate 
me pjrlonc sphmcter by partial excision, but expen- 
ence mdicates that such parbal excision is occasion- 


ally ineffecbve, and not alway s apphcable, and we 
beheve complete excision of the pj lorus to be more 
physiological and therefore more effecUve Such a 
procedure obviates the mherent objection to any 
form of gastrojejunal anastomosis, namely the flow 
of unmodified gastnc juice directly over the jejunal 
mucosa, and it also prondes for the easy’ reflux of 
biliary, pancreabc and duodenal alkalme secrebons 
into the stomach, which Boldyreff considered so 
essential to the normal aadity regulabon of the 

t astnc secrebon We beheve the division of circular 
bers of the duodenum and stomach, which m the 
Finney, Judd, and Horslev pydoroplasUes is in- 
evitable, leads to local visceral paraly-sis and stasis 
and may mterfere with this unhmdered reflux of 
duoden^ contents mto the stomach 

The operabon of simple gastrojejunostomy in the 
presence of hyperaadity cannot be condemned too 
strongly and should be employ ed only m the presence 
of a proven anaadity or hypo-aadity 

Certain mechamcal considerabons are of major 
importance when a gastro-enterostomy’ is contem- 
plated The disturbed mobhty' of the stomach or 
duodenum m the presence of an ulcer may produce 
not only a pylorospasm, but may produce also a 
spasm of the gastnc or duodenal musculature oppo- 
site the ulcer WTien these spasms occur simul- 
taneously, there results a distenbon of the visceral 
segment between the ulcer and the pylorus, and it is 
suggested that this distenbon is responsible for much 
of tte epigastnc discomfort of pepbc ulcer Any 
operabon which fails to prevent such distenbon of 
the segment lymg between the ulcer and the pylorus 
may well fail to correct the epigastnc discomfort 
inadent to the ulcer 

Dr Ochsner suggests that m the diet one omit 
roughage and uncooked frmt and vegetables Pa- 
bents mvanably object to such a diet because it 
promotes consbpabon and because of its monotony’ 
Their hunger for something fresh is very real and 
sometimes o\ erpowermg It would seem that it is a 
quesbon not so much of adhenng to a diet without 
roughage as it is a matter of eliminating from the 
diet some chemical element capable of exabng gas- 
tnc secrebon and of provokmg such discomforts as 
heaviness, epigastnc gnawmg, and regurgitation 
Cantaloupes, watermelons, fresh pmeapples, apples 
and bemes exate these difficulbes On the other 
hand, scraped banana, fresh prunes, persimmons, 
peaches, and npe blackbemes are usually’ well toler- 
ated Similarly, lettuce, tender celery, and fresh 
carrots unadorned by spices and sauces usually pro- 
duce htUe discomfort, and are a source of ntamins 
so necessary for normal well-bcmg 
It 13 a pleasure to be able to endorse heartily 
Dr OchsnePs admirable paper 
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FUNDAMENTALS VERSiJS GADGETTS IN THE TREATjnSNT OF 
FRACTURES' 

PADL » luorosccv UV FJlCS Oaei*v Ittfxw 


T here the Bible vtklilQ 

Mrt read! “ Tti fa tn rrQ geaeratW 

They Mek « eign and tbm ito 
algnfaegfi^ • latlteterfhatthertate 
loenU made berdn ouy lead aooie to tKiftif 
that I am ol tbe oplokKi that tUi fa ao evQ 
geoeration of lurgconi, I hasten to state that 
thfa fa quite contrary to the fact ProrrmU 
achlrved through the Ideu and Troth oJ zoaajr 
men. It fa ttcceoary however to lift th^ 
Ideoa and take the out ol aoy or all and 
throw aside whatever fa not adaptable to our 
ptupoae. A sign, a cure, apaoac^ whkfa wQi 
bn^ good r«nlU for oar patients ku not 
yet been firm. 

Each penoQ fa ao fatdlvidual and dtScn 
from an others, co nseq a eo tly each otae moft 
be cooiMered a lav onto Uadf Fiactore* do 
oot dlSer from other coodltiocs is tbfa. A) 
though fradare* are mechaokal and taagthk 
tUngi, an Qparatus vfQ not do In octe case 
vhat it has &>m in another A oev method 
ol treatment b not oec eisa rOy good It may 
have worked voodcrs In ooe case and ta the 
hands of its origlaator but may be a total 
km in another nm&ar case. In these dayv of 
mechanical advaaceraent, ve sco many de- 
vices (4 strange and Tronderhil design advo- 
cated for the rednctioa and tetendon of (rac 
tarea. Some are very ingenknis opfilkatlacs 
^ standard appliance* to meet a coodWon 
which has adM la a given case, aome are 
strange and mechanical cootilvaace* whfch it 
would take a Pfalladefphia fa'VW “'d a 
mechanical engineer to ipply Thej might 
work If one cotii apply them with nothing to 
bother about bat zzKchanIa but many de- 
vices do not Hiki* bto accoasl the aoatoeny 

and pbyiWocy of the parts to be treated and 
CDHseqaently omint be u*ed soccetsfolfa' In 
any bat the anuiaal case. Such ajqjaimtus 
confuse* and in the maw of mechanical 
gadget* the fnuiiies of treatroait of the 
fodi^aal fracture m harui axe oreriooked and 
forgotten. There can be no objecdoa to devfa- 


an apparatus which sore* to aemrw i 
need In any case but to the average smtetB 
It wtmJd be moch more useful if It were pee 
seated as the appUcatian of a prloc^ 
Fracture* are not new In the held of furgery 

Reortfa of fiactnie treatment are In 
which vme written 45C0 years an The 
Edwin Smith smgictl papyrus, of nkh the 
late Dr Jame* R. Breasted pr o fej ac u of 
Egyptology at the Unlvenity of Chiago, 
recroUy made an admirable traoalatioa, fa 
apparently a coOection of case fafatories ei 
tending over aevcrel ceotorie*, arui dsdsf 
back to the ^ IhTiasty Tlw dfatiagufaW 
gentfamcn wW dare into Egypt s past dfa- 
pate among themselves the approtlisaie ifate 
of the (fiEerent dyntflies, but are fa appaieat 
fl g re qptP t that the 5th Dynas^ relgZKd b 
Egypt at leaM 45CO reaxs Dr Ebtasted 
and Dr G Ellfat Snutk pruenw of laafas^ 
io the Egyptfan Gorerament School of Medt 
dne, have made scxoc latereitfng olauia 
tioBS on manunles exhumed in rettnt years. 
Breasted say* that be twe en 5000 and 600a 
bodies vere examined and that ooe fa evtfy 
ssibovedafradarcdboae. SpOnfaharebets 
Rxnad tdB fa place, but Breasted say* that 
aurh case* most hare soccumbed soon after 
ibjuTy as no evidences of beaHog are sets- 
Practure of both booes of the forearm was 
frequent, doe to the custom fa Egypt, then 
as today 0/ fencing with 1 ;bc^ sticks. These 
fractures were treated fagkafiy and the re 
salts, accordisg to Smith were escriknt. The 
bark cd a tree, tuppoacdly the icaHa, at* 
molded csrefttlly around the fractured ana 
from the base of the finger* to the dbow and 
was vcQ padded arouwi beray point* with 
folded linen. In 100 cases studied many uf 
which mo*! hare been comp ound, ouJv one 
showed signs of teppuradon. 

Frac tu re* of the femur did not fart » weO 
^£ntt were applied ahki immobUfaed the 
fawn fagmeiit uidodiug the knee and antle 
but eatendod only a few mefae# above the Irvel 
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Fig 1 Wanng a bandage Double spatulas of the form 
shown art found among anacnt Roman instruments from 
Pompeu (After Scultetus ) 


of the fracture The results, as might be 
exp^ted, were poor, and many show con- 
siderable shortemng, displacement of bones, 
and exuberant callus Not infrequently a case 
IS brought into the acadent ward today splint- 
ed with as little thought and understandmg in 
exactly the same way, and we are inclined to 
Jr onder whether, after all, we have progressed 
far since the days of the Pharaohs 
Our next historical evidence of the treat- 
ment of fractures dates to the time of Hippoc- 
rates, the Father of Surgery as well as of 
Mediane La his three boo^ wherein frac- 
tures and dislocations are considered, the 
fundamental prmaples in the treatment of 
fractures which he descnbes might find a 
place m the most modem textbook These 
mffer httle from the generally accepted meth- 
ods of today except from the standpomt of 
open reducPon The keynote of treatment 
2500 years ago, as now, was traction and 
^^tertraction, so far as we know the Greeks 
d not apply suspension with continuous 
faction and countertraction, but they very 
apparently did take into consideration the 
constant displaang effect of muscles The 
equivalent of our plaster cast was made by 
passmg strips of thin doth through melted 
Wax, which hardened , the bandage was bound 
around the fractured hmb whde traction and 
^^^^^^raction was mamtamed (Figs i 
d 2} These casts were reinforced with 
U (F^ outside the cast and bound to 

fg 3) TraePon and countertraction was 



to return upward and end at the top of the first bandage 
(Mter Scultetus.) 

maintained by well padded wooden cuffs cut 
to fit at suitable points above and below the 
fracture, the cuffs were then held apart by 
rods of wood which acted as a straight spnng 
Hippocrates says that these bands must be 
well padded at bony points “as tissue dies 
beneath a constantly mamtamed pressure ” 
He emphasizes this time after time (Figs 
4 and 5) 

Apparently the reduePon of fractures and 
dislocaPons was well understood, and many 
ingenious and powerful apphances are de- 
senbed for the use of the surgeon The 
glossicomum for the reduePon of fracture of 
the femur used pulleys and a windlass to exert 
the force necessaiy^ to overcome the powerful 
muscles of the thigh, this force bemg applied 
through stnps of cloth put on the thigh m the 
form of a clove hitch (Fig 6) 

Inadentally, not so long ago this same hitch 
was desenbed by Collms and smee then it fre- 
quently has been referred to as the Collms 
hitch, but Hippocrates had desenbed it as 



Fig 3 Applymg the sphnts on the seventh day First 
the two bandages hav e been put on, then the waxed pads, 
the bandaging to fix which can be seen under the snUnts. 
(After Semtetus.) 
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bring ui old fonn of knot ^rhkh hid oicd 

by tallon for many vem, and «tten- 
tkm to the fact that it vo^ not lUp. 

There were fracture table* and portable 
fracture tables ^th perloeal reaU, ratcbeta, 
sorva, leren and wiralUne*, and Vldlo* 
attendon to the fact that the permcal rest 
most be veil padded to avokl to the 

soft parts agamxt vUch it preaae* 7) 

The aramnum described by Vldnts for olv 
i«tn>ng traction and rfirtri fiTi F i-rifr Tj esibodles 
the seme general pnndples. Hlppooate* de- 
saibea a fracture box (Fig 9) ilt^^hedoes 
DOt advise its tue. 

Hlppociates aaja that the man, who pte 
cumes to treat fractures must be e quipp e d to 
do so imdgr any cooditkma. The men in tbe 
1«q j i-r should have the hearim equip- 

ment which has beoi described but the men 
in tbe «m«niT rfrmmrmltfe* and the travrilng 
doctors must adapt whatercr th^ have at 
hand to fit their Deeds. He describes a frac 
tare Improvised from a ladder tocb at 
might be foo^ in any booiriirid by wbkh 




JV alett. ame 1» jlw tb t7»f Uptkff 

U» tw op real 

Fk a Tki riMQcmlm <S Oakn. far bwttn 

o<tlMtid|k fAtarNidni) 

the Mine trarilon and countertiactiDQ may be 
cxeited (Fig 10) For instance, in fractira 
near tite ribov traction b anpliel by taMm 
o< a ckr^ hitch attached to tne wrist Thblo 
turn b Hrtwt upon by the ijatcan of pulleja 
seen to the llhisLrtri^ C^tcrtcactlcn b 
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Hg 9 Boisplmt or "canal ” (After Scultelus ) 


maintained by a rung of the ladder pressing 
firmly m the axilla on the injured side Simi- 
larly, m reduang a fracture of the lower limb, 
the extension is apphed by a dove hitch and 
counterextension by bands passed between 
the thighs and attached to the upper end of 
the table so the patient may not be displaced 
by the powerful pull necessary 
It IS quite emdent, therefore, that even in 
those daj's there were many methods Hippoc- 
rates urges the practitioner to use the method 
which IS best fitted to reduce the tjqie of frac- 
ture with which he is deahng, and if one meth- 
od does not work to try another In his third 
book he cautions that " extension of fractured 
or dislocated bones is not to be delayed to the 
third day but ts to be carried out on the first day, 
ti^t shngs may be used for some fractures in 
the upper extremities, but in the lower extrem- 
ifaes fractures must be maintained by sphnts, 
that there must necessarily be great distinc- 
faon drawn m the prognosis between simple 
fractures and compound fractures, that the 
ahnement of bones must be regulated accord- 
rag to nature, that the hne of the hand and 
o-m m fracture of both bones of the forearm 
B m carefully studied, the forearm 
should be at nght angles to the upper arm, but 
ra fracture of the leg the straight position is 
preferable, that movement must not be al- 
owed until the fracture is sohd; and that ex- 
ension must be made and maintamed m a 
f^ght hne” — that is, m the long axis of the 
ne He says that the extension should be 
ost powerful m the thickest bones with the 
^ forearm, havmg recog- 
t VI muscles of the forearm are more 
table and active than many others of hke 

attention to the 
that elevation reduced swellmg, that m 
rapound fractures it is impossible to tell 



Fig. to Reduction of both bones of the forearm at 
elbow. 

whether the bones will heal or whether the 
fragments of flesh and bone will be detached 
He cautions that the fragment of bone w hich 
protrudes and is loose should be sawed off be- 
cause it wtU die, wfll be extruded, and will pro- 
long the convalescence, that if the flesh is 
completely tom from the bone it will die and 
become dned and exfohate Also we see that 
five centuries B C the statement is made 
“When a bone is broken fairly across it is 
more easily treated, but when broken obhque- 
ly it is more difficult to manage ” For the 
most part, Hippocrates says, m the case of 
the clavicle there is httle disabihty resulting, 
but there is practically always a lump at the 
point of fracture The differential diagnosis 
between a dislocation of the acromioclavicular 
joint and a fracture of the clavicle is also 
clearly made 

Prognosis as to time of he alin g is much 
shorter than would be given today Hippoc- 
rates says that 40 day's for fracture of the 
humerus can be expected, but if the fracture 
is not healed m that time the patient should 
be kept on a stneter diet for a longer space of 
time, he does not describe the diet, however 
He cautions about frequent exammations, 
espeaaUy of the bones of the forearm, and 
sayrs that when they are once put m place they 
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ihouW be left there md a>l dJituAed. He 
pota the period of mcrt Lacem cg »t 30 daym, 
DQt tdds th&t there Is oothiojr prwfse eboQt 
this matter "/er one onutUtUtn differs fr»M 
cn«thtT and en$ fnried off iff* fnm OMOUter ” 
With regard to the femur he aajs ztotUag 
•booid b< otnltted ia order that the parts msjr 
be properiy extended andpat^ a straight Hoc, 
for aa^ he, iili a m a tt e r of great disgrace In 
an injtay to exWbtt a short thigh. In the arm 
where shortmlog mfjht be comwded the mfa- 
taJee might oot be noticed, but a sinrteoed 
thigh bone arould exhibit the rn*" msdm«l 
AH these prioc^>le3 were laid down more than 
two tboound yeas ago before anatotoy and 
phyaWocf were known. UTmt hxa obserra 
Ciotts and dear rec or d ing for rrJWg ipU** and 
forpoaterityl 

Tids knowledge recorded by Hippocratea 
was carried to Rome along with other Greek 
cultare. UerSdoe and sorgery waa tkot a 
popular TOddioQ amoog the aodeat Komana. 
Thdrs was a mercenary aemlssvilucatioci, and 
ffledldoe did oot o&r ut those days, tar more 
than DOW too much cooipestatkn for the 
time, ricfll, aad labor Involred ia Its stody 
The ma^an^ of the noted suigeoe* of tbe day 
were Greeka, either slaves or freemeo. Odsos, 
though a medical mao, oompQcd a huge 
encyckpedia of the thro correot ksowledge, 
moat of which had come from Greece. lathe 
fiiat century AJ)-, Martial referred to the 
fact that Hcfmei arts reoogDued as the beat 
t uig c u a for fradorea, and remarked that 
there were many spectalHts, souse for adarged 
toosQs, some for w retook of braads fiw 
•Urea, etc 

Gahs, 130 to joo AJ? makes three com 
mmtacks on Hippocrates account of free 
tttres and oderv some suggmtfeos froiB bis own 
experkscc, wfaidi doubtless wu extemfre, in 
aamuch as he was mgeon to the ^adtotota. 
A recmtly dbamred statue, presumably dat 
lag from the time of Galen, repceecBta the 
partially dhaected body of a Gfflrtltar ape, 
the anatomy of whkh, as wt kfiow diSers 
Dftfe from that of the bumao body Iinuybo 
assomed that not only Gskn but hk piWe- 
ceiaon as far back u Hlppocmtes tan eren 
farther studied anatomy In this msentr 
althcrugb m andeot E^yp* deatnsetka of 


the body meant tbe deatntdiem of tU nd 
abo. It docs out scan pouslhk that 
rates cooid have gained bli koowied|^oftSe 

Muttwiy of the bafy withoo t the ihl £«(e 
tlon, and after all, thae were pleiity of ikwi 

aad crtednali In those days. In srhose bofies 
no one had asT particular interest, aid k 
their eouls, has. 

Fitcn the faS of the Roman Empfn ia the 
3rd aad 4th centojla Ad) tbe kog pe 
rfod of tbe Dart Ages of Europe InlarreBei 
oatli the dawn of the darkf 

tins period uxhiog of note pw ni ntng to fm 
tores was wnttea or describeii TheChtmi, 
ahnys )ealoos erf its perqohftes, was rem*- 
sibfe for the praetka of mcdklnfi as a iwt 
and guarded lu ftctrcts, and whBe then oust 
bare been inisy fractures is those oestorki of 
almoat Inceasant warfare, nothing of hnpor 
tance appears to have been reccmkiL As 
Arabian aotbenfty In the loth centnrr ou- 
pha sired the importance of oepitia u the 
dtsgaoak of fracturea, and at shMt &e taoe 
pertod another authority advkcd Mvfag off 
the ends of fraynents a nonHjsko and d^ 
scribed fnetores of tbe spine ronitEsx k 
jpacalyak. IVacleorecdmedidnehi the kast 
Car outstripped that of the Wat. Eunpemi 
peop^ idth barbaiUns donug that penod 
and the coltoxe and enUgfaten^ klus that 
brought her out of the Dark Age* were sn Ins* 
portatkto irem the East try the CrosMieia 
Prewosly the Moors, who cooqoered bnain, 
had brou^t much of the onckst baonsedfe 
of the East with than. The great Alezaodriss 
Ubrajy probably prodded the bask hx thtk 
reedicaJ culture. 

In tbe i5thccaJtury the barber surgeons of 
Frencn were girea an casnrf,fUtioP on the car* 
ol frectnm aad didocatlDni, wbkh inckim- 
tally was coadneted ta public before the mayco' 
and other dignitarlea. What the »aw kne# 
about fractuits no one has dkdceeo Pari * 
work I0 the bolicnrfag century Is ntB ka o*^ 
but It waa Vetafius, whose work was pek 
lished in 1545 when hs was only 19 yean of 
ags, who laid the basb for our present ander 
standi^ of aattomr Howem kc nu^ 
yaais Irsclurti and dislocationi were csjc dtoc 
mostly by bone aetters, although tbe army 
tp fgwm t tad consfderabfc eqacri cpm I *® 
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unable to find any understandable description 
of tbe methods of the bone-setters, or any 
reasons for their domg ■v\hat they did In 
England and Wales the profession apparently 
was hereditary in comparatively modem 
times Watson has recorded eight consecutive 
generations of bone-setters in Wales The pa- 
ternal great-grandfather of Hugh Owen 
Thomas (1735-1814) w as apparently the most 
celebrated and skilful A generation later 
there were 2 1 practitioners m the Thomas fam- 
ily, representing both se’ces Evan Thomas, 
the father of Hugh, set up as a bone-setter 
and practiced among the neighbonng farmers 
In this country' the Sweet famil}'- of Rhode 
Island was famed for their skill as bone-set- 
ters, and Comstock recorded that one of them 
successfully treated DeWitt Chnton of Erie 
Canal fame, after 52 physiaans and surgeons 
had failed That fracture must have been 
treated by all the doctors m Rhode Island and 
some from neighbonng states, and the bone- 
setter probably had as good a press agent as 
a certain foot-twister of today 
The first modem book on the treatment of 
fractures and dislocations was written by Sir 
^tley Cooper m 1822, and by 1839 this pub- 
lication had had 10 editions This work un- 
doubtedly was responsible for the revival of 
interest m the treatment of fractures, at least 
m this country In 1827, Nathan R Smith 
devised suspension m fractures by the long 
antenor sphnt and in the same year J Kear- 
ney Rodgers was the first to wire ununited 
iractures successfully, although it had been 
^tempted m 1805 by Moreau m France 
1 Darnels, of Georgia, pub- 

f ^ his work on weight and pulley traction 
Or fractures of the femur, which he had been 
using smee 1819 This is the first record of 
®'^®sion Barton wired fractures of the 
Pat^a m 1834 Detmold began dnllmg un- 
^ed fractures m 1850, and Bramard of my 
xm at>' followed him 4 years later In 1857 
, ^ advised elevatmg the foot of the 
eh to make the body act as countertractoon 
fractures of the femur, m addition to 
aniels waght and pulley Buck’s well 
^own extension appeared m 1851, and Hod- 
rSfi ^ ®^nally w^ell known sphnt appeared m 
3 In the previous year, Hunt, of Phda- 


dclphia, introduced sandbags The starch 
bandage was invented m 1840, and the plaster- 
of-Pans cast by Mathieson, an army surgeon 
of Holland, about the same time How many 
sleepless mghts were spent, and how many 
needless gadgets were invented before these 
steps IS not recorded, but worthw'hile ideas do 
not usually spnng full blown from the brow 
of the gods 

John T Hodgen, who was a graduate of the 
Umversity of Missoun, a general practitioner 
and afterward surgeon general of IMissoun, 
had a deadedly mecham^ turn of mmd, and 
undoubtedly was far in advance of the current 
practice of his day He emphasized the ex- 
treme folly of urgmg any specific apparatus m 
the treatment of fractures of any particular 
bone, and said it was too apparent “to re- 
quire a remark m refutation ” With reference 
to his famous sphnt, he said it was a modi- 
fication of the wire splmt of Smith and Swin- 
burne’s extension, with his own stnp bandage 
supports used m the cradle splmt 

In the i86o’s Hugh Owen Thomas desenbed 
the splmt with which we are all so famihar 
He had estabhshed himself in the great port 
of Liverpool, where he came to be surgeon for 
28 labor umons It was in this practice that 
he gamed his vast expenence m the treatment 
of injunes, espeaally fractures My former 
teacher, Professor John Ridlon, one day 
counted 160 cases coming to Thomas’ dime 
Sunday was set aside for his chanty dime. He 
had no hospital appomtments and his splints 
and many other forms of apparatus were made 
and fitted on his premises Probably be did 
more work m this hne than anyone of his 
generation, and his pupil, Sir Robert Jones, 
until his death earned on the work and ideals 
of bis teacher In the treatment Thomas 
stressed tbe importance of enforced, unin- 
terrupted and prolonged rest He pomted out 
that the arc^ar compression induced by 
plaster interfered with the true conception of 
rest hence, m 1867 he devised his famous 
sphnt, which today I beheve is adaptable m 
onginal or modified form to the proper treat- 
ment of more fractures of the long bones than 
any other splmt ever mvented I say this 
without fear of contradiction It can be used 
m the reduction of fragments and also for 
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thfar Tntfntgmce In rediKtion- It c»n bo 
adipted for mapcnjIaQ or tmbolitory treat 
mcnt, and wben properly oied I* of the great 
e*t •exvice. 

In 1895 the d ia co vBy by w lih^bp Kon 
rad von Roentgen of the ray which beata hb 
name marked the next grait itep forward In 
the diignnan and treatment of fractorea. 
Robert T Moma, of New York, said When 
the X ray came into uae aa a chagrustlc re 
•ource, It wai for mrgeoni what a itereoacoptc 
view of the aonl would have been for the theo- 
logian*. It waa the X ray that *"Tighf q* the 
difference bctweoi anatornical poalian and a 
functwoal rcanlL We worried overnuich when 
the picture ihowed the endi of the bone oat 
of complete contact, and fof|pt that theie 
end* h^ wonderful wayi ol acting In tboae 
day* prior to the time the X ray permitted na 
to aee them. I want to add, however that 
this does rrat predude the dcdrahOlty of an 
ideal anatomKal result, becaose undoubtedly 
there is a larger peremtaft of good hmc 
tionil reanlu when the fragments are brought 
into anatomical re-po«ltiaa than when there is 
mne degree of oveclappbg or mfcuJlneanmL 

The sectiaci on surged of the Brldsh Med- 
ical Aaaodation tn 1910 recommended a report 
on the ultimate results obtained in the treat 
ment of simple fractora with or without 
eration anci this review embraced a period 
from January igo6 to December 1910. 
Tl:ere were gathered from ro bo^i tal* thirra^ 
out the United Kingdom, 1016 records of pa 
ticnts under 15 years of age, and 15S0 recorda 
of patient* over 15 yetii of age. Good results 
were obtained in 45^ per cent of the cases 
without anatamkal re-positkin but in 66 3 
per cent of caaes, good functional results were 
obtained by anatemteai re poaftiocL The con 
cloikjii* were that no method, dtber non 
operative or operative, which doe* not def 
Initdy prcanlie a good ans t amlcsJ result, 
thould be accepted a* the choice. 

The report laya that mob gl nti on and 
TTiriiwjjr bf themselves have not beat found 
to secuTC a high percentago of good results 
they are, however valnabic supplementaiy 
methods. Methods which secure re-perithm 
and absolute fixation of the fragments yield 
better results than those which fall aboil of 


Uili. Imperfect fixation by wire ci other 
■atnrc has been found umatMactory foe k*g 
bones, except in cases In which the 
process Is involved The condcaiem it fol- 
lowed by the ststeroent that cp€nUjj Imt- 
mini sietM lut bt rtpirdei at a meiiod tt k 
rtsorUd ia afUr f» 3 m of non-cfertltu mttt- 
wm znd iMai t* ucw tJm most ttUifadorj 
mvUt from oftniian U theoli U u 

soon aj possiHo birt Jt most be ippredated 
that operatiTe treatment requires ipecitl ikH 
and experience, and In addhxm sudi ItciBtiei 
as win assure asepos. A conddeiahle portkx 
of the faflore* rtoMded were due to Weeti*. 

Great ttmiuhii was given in country to 
the operative treatment of fractures by the 
visit, in 1910 of Sir Arbuthnot I-sne, and for 
a number of yean following there was procri*- 
cuous fixation of fractures with plate* 
by person* who had had ao training m the 
trvsfmmt of fractures or in surgical tedmiqoe. 
Tbe result was the frequent ocoumoce of 
osteomyeSds due to Infection foQowing opet 
stive treatment of fractures omlcTlng fix 
alias by steel plates. This b itfll one of the 
favorite fcFnns of fixation. TTuqueatictiiihly it 
b apphcahle to certafn cases. Probably the 
reason far its popularity b not that it it the 
method of choice In toost instances, but be- 
cause the spplfcalloa of the plate is easy and 
requires Tnjil outlay for equqimait, and Httle 
■MQ. One needs nothing but a plate, same 
screws and a screwdriver a will to operate, 
and socnetiniea, It b to be fenred, a lack of 
coDsdence and an absence of a feefcig of le- 
sponilhilJty for tbe end-result. I emee asked 
Dr John B Murphy how many Ijne plate* 
he removed, and mS answer wi* “ Ei^it out 
of every ten I put in snd I don t know who 
takes out the other two. It would seen thst 
a method which necessitate* two operatksa 
and the tni^Tifrm of an Irritating mihwisl 
could In many be avoided and certainly 
to ttuVk an indiioD over a bone which Be* 
cloae under the skin and place a foreip 
immoilately irodCT the Indswn — tnd t his b 
not infrequently done — doe* oot ffNW 

surgical judgment. So here again we nave * 
questloci of apenence and judgm ent in ^ 
use of a vahiahle method, but a method which 
is to be for the Individual fracture. 
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Tig 1 1 Skeletal traction applied thro ugh the lateral and 
cruaal hgainenti Traction on the end of the Thomas 
splint and points of pressure on the calf near the upper end 
of the hbia. 

In 1909, Steimnann demonstrated lus fa- 
mous nail, by means of -wbicb traction could be 
appbed directly to the bone During the great 
irar, hotvever, calipers were de^'^sed to take 
the place of the Steinmann nail, which has 
this handicap should infection occur in the 
presence of the nail it may extend into the 
tunnel through which the nail is dnven, a 
tuimel of mfection through the middle of a 
bone IS not easily handled and may result m 
permanent damage By means of cahpers the 
same skeletal traction can be secured and in 
some cases with some advantage over the nail, 
and should infection occur it is usually local- 
ly to the surface points of contact instead 
of going through and through This does not 
inean, however, that the Steinmann nail is not 
the method of choice in some cases 
Rirschner’s wire was introduced m igog, a 
method of skeletal traction exerted by piano 
TWe stretched tight and held m a U, through 
which traction could be mamtained This 
^any times has proved to be a great advan- 
^e over both cahpers and Stemmann nail 
^ n prehmmary dnlhag need be done because 

Virf ^ there is less hkeh- 

OQ of infection because the foreign body 
mtroduced into the bone is small Kirschner 
Cj m my opinion, has been one of the great- 
^ntnbutions to the treatment of certam 
actur^ that has appeared in the last gener- 
is Skeletal traction may also be main- 
6d on the femur by traction through the 



lateral hgaments of the knee (Fig ii, femur) 
and on the humerus through the hgaments 
suppiortmg the elbow, if these joints are flexed 
and pressure is applied close to the flexion 
angle (Fig 12, elbow) 

The imst development of industry and high 
speed transportation has brought about a 
tremendous increase m the number of frac- 
tures in the last 25 years Smce the advent of 
the automobile, even during the early days of 
IS and 20 miles an hour speed limits, we have 
encountered many unusual types of fracture 
unknown to our predecessors In 1917, Dr 
Scudder estabbshed a fracture service at 
Massachusetts General Hospital Five years 
later, realizing the tremendous disabihty 
caused by improper treatment of fractures, 
and the lack of understanding of fractures 
which were occumng with greater frequency, 
he called a conference m Boston, attended by 
25 surgeons, and out of this conference grew 
the Fracture Committee of the American Col- 
lege of Surgeons, which was established in 
1927 with Dr Scudder as chairman This 
committee has worked for the enhghtemnent 
of the profession to the end that fractures 
would be treated more inteUigently and that 
there would be improvement m results The 
committee has established standards for 
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eydpmait In hoipittlt, »iid, wborver po»- 
litiie, htf pOTcttded the b«pital tt»S to 
InfltiJJ a sp^iJ tra ct li re aervice to be beaded 
by men eipeciilly Interested In, and equipped 
to treat, fractures from their Inception, Free 
tures, however do not ahrayi occur under 
contfationi to bring within the intent of 
the Committee they have a towiency to 
occur at inoi^rtune k>caUdci. A large per 
centage tall inlo the hands of doctori who 
have not mistCTcd fundamental pdn- 
cities undcriying treatment. ITie terrific v»o- 
lenct whkh causes many of these Injniles has 
produced many new and hitherto unheanl ol 
fractures — fractures which the tertbooks <an- 
Qot describe, because each one is a law onto 
itself and must be treated as tudi. 

Fractures are meefatniad In origin, and are 
controlled by mwrhjmlrsl factora, and the man 
who undertahes the treatment of fractures 
shoald have a thorough ksowled^ of mechan- 
ics, the fondamentsls which ondctlie the pn>- 
dactiocL, the reductVio and the retentum of 
the fractnre at hand, and the reason for app^ 
ing the medunlcal means of maintalntng tM 
fragments in positkiQ Unless the nrgeon has 
an uodentanding of the anatomy and the 
phyvology of the parts as well as the pathol- 
ogy he win contlnne to treat fractures by 
somebody’s method. Fractures never hare 
beai reduced by brawn without a Ifbcraf mli 
tore of brains. We hare had innumerable 
VitKit of apparatos Invented and described for 
the rednetkm of fractures and if one were to 
have ooe-tenth of It in his egripment he 
wonld spend hiH his income and might be able 
to use only one piece a year to adrants^ 
Splints have hem devised that look beaudfoJ 
In the picture — shiny and efficient with many 
itiapa and backlea — but whm ipplled, fre- 
qoently It b found that the stram do not give 
support in the right place and the splint can- 
MJt be held at just the partknlar angle necea- 
nry to fii that particnlir fracture in the most 
favorable poshiDn. The soft parts cannot 
rtwnH the pressure the patient b too fat or too 
thin or the splint win not stay In position for 
one reason or another Traction and oranter 
traction are difficult to Tnaintiin, and in am- 
bulatory treatment practically Impossible, 
■nH when It b necessary to mslntahi these the 


patient should be la bed. Becacse a 
can walk around with a fracture of the am b 
DO reason why he should be allowed to do *o 
Sa^ienaion with traction and cotmtertraetke 
la atfll the most valuable form of treatnMt, 
and when I say suspenswn I do not 
traction and countertraction siooe. I rr^ 
suspensloii which alkrwi freedom of moticn ci 
the body as a whole while still 
the line of traction on the fracture. 

Boehlerii work has given great hnp»tT>^ to 
the use of many forms of rnw-tiimi-wl apfars- 
tos paitlcuUily to the lUn-tlAt cast In Uk 
hanos erf Boehlcr they are uniwtibtedly rccd- 
lenL Boehlcr knowi how to choose ^ case 
to which his methods ate applicable. But 
when one sees an attempt to maintain tnc 
tioD is a itralght Use on a fractured femur by 
mefini of an apparatua which rests on the bed 
while the patot tries to chinge hb pcsitke 
or allow usual nuramg care, the lower fn| 
meat fixed to a roppiort which rests on the bd 
and the u pper fragrpeiit fastened to the body 
whkh b not fixed, one b in dined to aoeder 
whether the surgeon nudoitands what be b 
attempting to do Ibis b what happened in 
the andent Egyptian cases prevlo'^ aea- 
tkmed tlw lower fragment b well hnmobniied 
op to the point of fnutun and the oppafrag- 
ment Is allowed to ride free and oigtge in ffi 
motions in which the body engages When 
one sees five Elrsdmer wira driven thitngh 
an otracapsular and intertmcfasTitfric frac 
taro of the lanor m mto the hip, to m s IntiJ a 
a fnctnre In posftkm which conld easily be 
maintained by traction and abdoction, be 
woodea whether gadgets are not taking the 
plarw of good letoe. 

Rirfkm observed that Thomas mcctssa** 
due to the anphcadon of right prindplcs rath- 
er rban to die use of thb or that ipparatot 
this corr ap onds to the ofrfnioci orf Hodgen, and 
to t^r4i?ng of my old friend Dr G G 
Davit, of Philadelphia. Dr Davis was one d 
the greatest anatmrdsts of hb time, and fn» 
his hb pupfls gjiriwH tu insist erf 

anatomy fir beyond the abstract — they saw a 
Unag, pufflog bending, dreubting, aenflilfrt 
anatomy where one looked at the skin 
taw beneath it the fasda, the musdo, 
ligaments, the bones, thar IntOTebtiooahip, 
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Fig 13 Diagram ot musde pull controlling fracture of 
the femur at or near the junction of the upper and middle 
^d, illustraUng the pnnaple “the fragment which can 
be controlled should be brought into alinement and rota- 
tion with the fragment which cannot be controlled ” 

their activity, their nerve supply, their viabil- 
ity It IS only by this conception that one 
visualizes a fractured femur at the junction of 
the upper and middle third, with the upper 
fragment bemg externally rotated by the pow- 
erful external rotator muscles and flexed by 
the fleopsoas (Fig 13, femur), a fragment too 
short to be control!^ by any means other 
than operative fixation Then one realizes 
there is a long lower fragment that can be 
controlled by traction, suspension, and rota- 
tion, and that the tension of the obhquely pull- 
ing adductors can be reheved of the spasm 
created by the irritation at the piomt of frac- 
ture if there is careful balancmg of traction 
agamst their displacmg effect (Fig 14) This 
great adductor group can be prevented from 
produang an angulation at the pomt of frac- 
ure if the hmb is properly suspended and 
weight apphed suffiaent to overcome its pull 
ne also see immediately that it fre- 
^possible to control a fracture of 
0 bones of the forearm occurrmg between 
e supinators and pronators, because of the 
great angulatmg pi^ of these muscles, and 
resort to open operation before there is 
rosis, tissue, or callus around the site of 



Fig 14 Diagram of musde pull applied to fracture 
about the middle of the femoral shaft, demonstrating the 
displacing effect of adductors on the lower fragmenL 

fracture and contracture m the muscles at- 
tached to the fractured bones, which almost 
precludes even the operative replacement and 
retention m anatomical ahnement and rota- 
tion He will know that a fracture of the 
surgical neck of the humerus, put up m full 
abduction, has such a tremendous pull placed 
on the upper end of the lower fragment by the 
pectoralis major, that it cannot be held by 
any thin g Other than lateral traction, which it 
IS impossible to apply because of the brachial 
nerves and artenes that he immediately be- 
tween the skm and the medial surface of the 
bone (Fig 15, shoulder) If these and many 
other prmaples were understood and were 
borne m mmd when any fracture is bemg 
treated, there would not be so many difiicnl- 
ties and so many bad results 

I quote from an article wntten by Dr 
George Cnle, which appeared m the Annals 
of Surgery m October 1919, after his expe- 
nence with many war injunes He entitled it 
“The Good Surgeon ” 

The surgeon and the pathologists who for four 
years have intensively studied war wounds have 
formulated many theones of treatment — many ap- 
arently contradictorj' theones Thus there have 
een presented the claims of the value of vanous 
chemical agents against those of no chemiral agent, 
of moist dressings against drj’, of heat agamst cold’, 
of frequent dressmgs agamst infrequent dressmgsl 
and of no dressmgs agamst both, of sunlight and of 
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mM {» bnetbl bis ifaibctsa TVs 

sat •riy d tAs'M i n t of tit* «n>*r Uk b««r bif 
■Oit bw my tSBn tW tnduil (dexx* by n^sktiaf a 
virr th» ftszp «<1(« tt tbs [ra^ tnat 

etectxkBcktifaiutealadga eftwtcniaa uttet 
hot air- bsoadotoctal coatnt ifakts csnkai 
|ad|MU ol TiixiM tstm as 4 foni^ protaa 
apifiM Bcrsal rcactbo ot vvoxl iaaaktioawtlh 
karmiM orgmciaK asunac vaoad iUnlisatkw of 
mKoakacaaathjiKrtanKMfaitlont put* ha* coni' 
p'lod wfu past* nm vfth tp, tap wkk both, aul 
duomic pa^ mtk afl 

Does ut thii isunaroa stwly of infrctfag la war 
aooBdi for tUs coop* rtti rely aiioct period «qaai 

aadmaprtahtathamccakbgrdy WsdyoftnfoHw 
dunu tM JO yeas jaoca liw«r 6m pe ope w ed ths 
taibotc *pay/ And m tharc aoK dcrity erurfis* 
from the petsent cooflact of o pmb M th* tame fad aa 
that wUaomerfcd tram the post Lutedas paiiod — 
that the oa* acaot of succawfol a m B a y wbetbo 
war amicry or cml KTfary it ih gmd nrftcnf 

We cannot hope that all sorfcoos who treat 
fractnrea arc p»d •tnrieoii* fn emyBoa, and 
the definition of a good tur geon U rcty broad 
The iurgeon, b o w c T U who attei^ita to treat 
fractures aboald conaidef first whether he b 



e^ and the medunkal dOI to ttl^ tic 
wipnviw of th* cue? Hb cocodesa not 
behlsfoide and lfM«i‘nT,«rj»T^ryTT'ItWfbkfm 
to atlenmt aoanetMne that resoJta tn a 
I^hjg defo nnl t y whiti cemil bare beat jrs 
>tnted be wiD hare erected a moimiBent that 
probably some day be wfll wrsh to bide and 
will h*Te made Kmttbo 4 y^ Hfe a burden that 
could bare been a plaijcrt. Tl^ are ue 
ipUnts wUch reduce fractores airtomatkily 
Locting bade 35 centuries to Greete, 
we find the taxne prindples deaafted hi 
the tre&tmest of fr^ores that we oae Uk 
day ortbonlduse. OrffimrianhtsprogieBed 
b some ways, bat the anatomy and the ten- 
peramenU of people haye not changed, Wc 
nawe at oar comraaod X ray ettdpaal and 
mechanlcBl mpOanen that the andents M 
not faa^ We also hare many trpt% of frtc 
tom, due to tbe speed of the thMs both k 
faduitry and to transportatton, wUch iier 
aridom, If erer met. BotifweBseoeirkBoav 
edge of aaatOBiT and p^mloicfy and boQd to 
fr^urt treatoeat oo the barit of Uuskaewi- 
edge ualDg the X-ay ocenrirt sargoy aad 
the apprtn^ mediankil devKca, there b 10 
reajoc w2iy there ahould be as muy nor 
rcaults in the treatnient of fra ctu res as Umt 
art tixUy 

Hlppoawtes teacbtuf U stOl the best teach- 
fag A fnicrtre ihoold not be aflowed to go to 
the sc fou d or third day bat thoold be redoced, 
and u t opia h ' redoced, as won afta U ooenrs 
asit upoirinle to apply the redocrion sppan- 
tua, wkkfi b thought oat to meet the ne^ of 
that particular ca s e whatever they may be. 
Let a forget any paitxnlar method and wfae* 
we see a fiactore, look throoih the ddn to 
the tTPix that lie undenxatb wdgh the 
rahte oi any jBethod for that partIcBlar frtc 
tore or invent a new one and redace h *ce 
and for all *0 that it wffl itty redoced Prfa- 
c^ics stand from genera tkiB to f«ieisti» 
gadgets come and go. Let u» go and sin bo 
more) 
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C ORTICAL adrenal tumors have pro- 
duced marked changes m physical 
characteristics and in metabolism 
Some changes which resemble these have 
been descnbed as caused by certam tumors 
of the pituitary (13), the pineal gland (58) and 
the ovary (7) A study of adrenal cortical 
tumors with the metabohc and secondary sex 
changes is presented 

Tumors ansmg from the suprarenal gland 
can be classified as (a) those ansmg from the 
vanous layers of connective tissue, or from 
blood vessels, lymphatics, or nerve structures 
within the gland, (b) those ansmg from the 
medullary cells, and (c) those ansmg from the 
cortical cells 

Of the tumors occumng in group A, those 
recorded are fibroma, neurofibroma, myoma, 
osteoma, hpoma, hemangioma, lymphangi- 
oma, and melanoma Goldmeher has classi- 
fied the types ansmg from the medullary cells 
on the basis of embryology, mto tumors from 
the sympathogone, s)mipathoblast or pheo- 
chromoblast cells, and those tumors from the 
sympathetic ganghon, or ganghoneuromas, 
and those from the pheochromocytes, or 
paraganghomas Ewing has classified cortical 
tumors as hyperplasias, adenomas, and car- 
anomas 

Hyperplasias, or well defined nodules of 
cortical cells, have been reported as common 
Goldzieher states that nodules are to be found 
33 per cent of all adults and that it is 
difiBcult to distinguish between nodular hyper- 
plasia and small adenoma Nodular hyper- 
plasia has been suggested as bemg a regenera- 
tive process following infectious damage to 
the adrenal gland 

Adenomas vary m size from a pea to a 
goose egg or larger, are frequently bilateral, 
usually globular, and set off from the remam- 
mg adrenal tissue They may be defimtely 
encapsulated The color is a sulphur yellow 
and often may be mottled with dark, pig- 


mented brown or red areas Microscopically 
the cells are those of the adrenal cortex. They 
may simulate those of the entire corte.x, in- 
dudmg pigment of the reticulans In large 
adenoma, Goldzieher states that the structure 
may resemble the zona fasaculata In cases 
with symptoms of hirsutism, Brostner and 
Vmes state that they have found a deep 
fuchsinophil staimng power m the cytoplasmic 
granules of the reticulans Confirmation of 
this findin g has been published by Goldzieher 
and Koster who state that the reticular layer 
IS also widened There is usually an abun- 
dance of hpoids Lubarsch states that glyco- 
gen IS scarce m these adenomas The prolifera- 
tion of the stroma may brmg about a deceptive 
picture of the papiUaiy growth but Prjm 
states that real tubular or papi]lar3>- structures 
are not formed — a feature which distmguishes 
these adenomas from the so called h^yier- 
nephromas of the kidney 

Geschickter reports that most of the 
adenomas are asymptomatic and are found 
acadentaUy at autopsy In his study of 72 
adrenal tumors, 63 were so discovered He 
states that the distinguishmg charactenstics 
of cortical adenoma are defimte cortical cells, 
tendenc}’^ to hpoid degeneration, marked 
capillary network, pigment deposits, and the 
arrangement of the cells m cords and bundles 
Neoplasms of the cortex proper and neo- 
plastic tumors developing from accessory' 
“mterrenals” are not common Tumors 
arising from adrenal rests occur m vanous 
parts of the body m the kidney, the hver, 
the pancreas, the retropentoneal tissues, and 
m the testis and broad ligament True renal 
tumors which resemble the adrenal cortex are 
considered by most to have nothmg to do 
with the adrenals The difference m these 
tumors has been well brought out by Ewmg 
In a real adrenal tumor, there is a loose re- 
lation of the cells to one another and to the 


stroma Areas of diffuse growth, or indifferent 

‘Praentedbdore the cainJcnl Concra* of the American CoBes* of Suiseons, San Fnndsco, October sS-Kornnber i, 
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•phcroJd crflt, Of qrtodle ctih ire prtcticiljy 
tmkiuirn ia rrtuU tomon bat an {retmeat fa 
adrenal grtnrtha. Giant crib form m both 
vanedes ol tomon pcThxm to a gmter ex 
tent fa tbote ol adrenal ongfa. Fnuer atatea 
that the pnmary itroctuie of the two tnmor 
tj-pe* b deddetOy difTcrent, and that only 
aetxmdary atrnctarcs due to niaU{nant fHang w 
or degnmatjDn can came the renal to re- 
aaoble adrenal groirths. 

Hyperttephroniu of tho mriva tie thoogbt 
to ocau nrely fa the adrenal. QUa haa 
eallmated them at len than a per cent. Ac 
cordmj to Goldxleher Iti the of adrenal 
origin the cytoplaam b foamy granolai and 
fatecfpened irith l^;»ld grannies. In renal 
tnmora the crib are remarkably dear throng 
OQt, rcaemble TCfctable crib, and oont^ 
large BJobulci or ayitab of fat with hydropfe 
fitrid and little or no granolar maCcnaL 
Hydropic racDOiatlon and an aboodance of 
glycojeo are two noteworthy /eatares of renal 
caidivwQa, Both are absent fa the adrenal 
cril t^-pe, the et yc o gm omiest of which b 
unaliy MfUgibie 

Tmiian arbfag from the adrenal cortex 
proper ore usually aoft groirths of a yrikrabh 
oriOT with a tendency to betDonha^ areas, 
and at Umm wfth areas of oeertms They may 
>'aTy in conristeocy bemg more aoGd m aotn* 
parts occtflocany may develcip cratk arena 
loflowlag neerwb at teat are demdlrir en 
expsoiated but later mav ^row through the 
capank and fa>'ade other tmuei Tb^ are 
most CDfnnionly reported as favadfag tbe 
bdocY widdi ocoured once fa our serin 
(Case 5> The tuiiior msT hrrade tbe kidney 
prirb and the recal mn with thromboab «>l 
tbe vena aiTa nhen mrtjslascs occur th^ 
are most irettuently seeir fa tbe liver and Inoga 
Bone ntftaataars. oomswo ia renal tumora. 
seem to be rare m adrenal tomon. Harris and 
Pflewi, fa rerfawfaf the litaature reported 
that fa 15 cases at autopay metastases wm 
fooDd In the Ih'er s timea, the Itmgs 5 times, 
and the Uver and lungs ctanbii:^ twite. 
StcT cn a. fa an anahrals ^ 74 cases from tbe 
Utcratnre foosd roctaautk rqiom as follows 
liver j; Udnen 16 fangs, 14 stoB 11 
(possibly some orbital akoll metastases froo 
medulUjv tumonof Hotchfasonlan type) tbe 


opposite adrenal o the peritowum, 7 tfa 
wain 5 the lymph glaods— aortic, tradosl 
and meatmteric, 14 the pancreaa, heart, 
mfraatriamn, and ribs, t the spieea ud 
fatestfaes * and the enranes. z 
ilfcrosojpically cortical adrenal tuiocn, « 
times, may reanoble the sooa 
Thb sru apparent fa our Case x witkart 
cadoerfae aymptoms. In the ciaes wbh 
endocrine symptoma, the rrils bear greater 
reaembloocc to those of the ma Teticalaiis 
This was reported by Brostner and Visa fa 
their caaea erf hirsutism riorflar 6n£agi were 
reported by Goldaleber and Ifaster bat not fa 
de&nhe tumor casca. In our Case i m 1930, 
this difference was noted fa cmtiast to ocr 
Case 3 with mdogfae change. 

Tbe adrenal Is freqneirtly favofatd fa 
mrtaatasex. secondarfly to other orgsaa 
Burke, fa analyxing actopey remda of 371 
casa with madgoant tanwra, foasd the 
adrEoaJs irmJved m 40, only t of which wsr 
pdmaxT fa the arifatnxfa 

anerrcnt B 

Cortkil adrenal Uunon may be asysiptccck 
atic or symptamatk traptama varying ac 
cording to sex, age, and the degttt M is^ 
nancy Dedjifte adreoal oortkal tuoon are 
reported witboct any apparent endooliK 
dungea and with only the pr es ro ce of the 
tumor and symptoms of malabe acownpairy 

and Loheac clasdfy the variota 
aymptotsa of adrenal cortical toroora as tri- 
tows (a) ttuDOTB with endoaine symptome 
ft) tuiDOts srHh only an abdommal ma*; 
(c) tumora with metastatic inaases (d) 
tomors Trith arterial hypertenAm, rithcr 
paroxysmal or coftlinuoai. 

When adrenal cortical tnmor occurs in the 
m«lf be f or e puberty there is irequeutiy aa 
iarreaae fa mosrular devetopeaeat, the *> 
r» lVd Herculean type. Harris and Mewa 
port this occorrence fa 60 per cent of the 
diOdren In their collected cases. ^Tth the 
raoicular derriopcDent a marked growth ri 
hair ocenn on the face, body extremillc*, a« 
genitals. Rapid growth may take place cam 
but Is Uter repfauxd by oadficattoo of the 
hemes and absorptjon of the epiphy** 
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cartilages WTien the disease occurs before 
birth, closure of the cranial sutures has been 
reported The dentition is rapid, and i case 
is reported in which dentition was almost 
complete at 6 months of age Tlie muscular 
development is frequentlj* accompanied by 
marked athletic ability, out of proportion to 
the age of the indiindual The grow’th of hair 
IS usually dark, coarse, and at times so thick 
that the genital area resembles the ape more 
than the human, so completely is the skin 
hidden There is a change in the skin in that 
it IS more dr}' than normal, and the acne 
manifestations, so frequently seen at puberty, 
appear on the face and chest Some cases 
de\efop duskiness of the skin of the face and 
hands The external gemtals increase to adult 
size, and premature puberty as w ell as pater- 
mty has been claimed The picture is mainly 
one of premature matunty Prccoaous tastes 
develop, as the fondness for smoking agars 
seen m our Case 6, of prepuberty ^^^hsm 
which, howe\ er, was not proved to be a tumor 
of the adrenal Premature senihty has been 
reported in slow growing tumors Precocious 
mental de\clopment has been reported in 5 
cases with marked dullness in 2 (Hams and 
Pflews) 

It has been stated that in the male after 
puberty, no further change toward mascu- 
hmty is possible In support of this, Hartman 
reported a case m which the symptoms were 
pam in the abdomen and chest with marked 
weakness, and with a mass in the nght side of 
the abdomen, which on transpentoneal re- 
moval proved to be a mahgnancy of the 
adrenal cortex Stevens reported a similar 
case foUowmg injurj Gibson reported a case 
with operation for tumor of the cecum with 
possible hver metastases, which on autopsy 
prov^ed to be a right adrenal hj'pemephroma 
From the autopsy records of Presbytenan 
^spital, the historj' of Case 5 was obtained 
This case presented shortness of breath, weak- 
n^s and cough, with evidence of consolidation 
’^Sht chest Aspiration of the patient’s 
™est showed tumor cells, epithehal m type 
Autopsy proved he had a caremoma of the 
nght adrenal cortex with metastases Tremo- 
hers reported a man of 25 years with sympi- 
toms of fatigue, fever, and sepsis, who died m 


cardiac collapse and who on autopsy, showed 
cortical malignancy of both adrenals 
In contradistinction to these cases of 
cortical adrenal tumors is the one reported by 
Macera in which the patient developed 
adiposity, an increase of hair ov^er the normal, 
very large gemtals, and suffered from poty- 
dipsia Autopsy rev'caled cortical caremoma 
of the adrenal with pulmonaty metastases 
An additional case with endoenne change was 
reported by Long and Grav* of an acromegahe 
man of 45 years with pain in his hands and 
feet, edema and pigmentation of the hands 
and feet, and wuth bone metastatic tumors on 
X-raj’’ examination Autopsy showed a large 
nght cortical adrenal malignancj', a very small 
left adrenal, generalized metastases of the 
tumor, and an ov ergrowth of the pituitarv* by 
atjqiical epithelium wuth no resemblance to 
the adrenal tumor cells Weber, in addition, 
ated 2 cases from the literature m which 
endoenne changes occurred but not towards 
the adult male type- One was a case of 
Dr J D Zum Bush a young man aged 27 
years had an enlargement of both mammai 
with secretion, and on autopsy, a hj’per- 
nephroma of the left adrenal cortex was 
found wath multiple metastases The other 
was a case of Bittorf-Matthias a man of 26 
years had dv spnea, hvqiertrophy of the mam- 
mcc and atrophy of the testicles Later a 
tumor dev'eloped m the left side of the abdo- 
men which, on autopsy, proved to be a 
hj’pemephroma of the adrenal cortex 

From these atations, if the observ*ations 
arc correct, the male after puberty may show 
some endoenne imbalance such as adiposity 
and increase of hair At times, he may show 
the pigmentation and weakness associated 
with Addison’s disease when both adrenals, or 
a sobtarj”^ functiomng adrenal has been af- 
fected At times he may show* similar changes 
with sepsis, if necrosis of the adrenal occurs 
Rarely, he may present changes m the mam- 
mary glands (gynecomastia) s imil ar to changes 
m dionoepithehomas of testicular teratomas 
How ever, the usual sjuaptoms appear to be 
weakness assoaated with the mahgnancy and 
the presentation of the tumor m the abdomen 
In the female, when the disease occurs be- 
fore birth or m early infancy, the symptoms 
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have been described as pteodohennaphrodlt 
Itm. GaHutt, in hb atodj 67 cues pre 
lendng foprarcnil leskms in the fenule, 
divided the caaes into 4 trpes (a) paeodo- 
hennaphrodltbm, (b) vinliim ttrprareial, 
(c) fonn menstmal, and (d) form ob^etiicaL 
He stated that in the paoidohQinaphnxIIte, 
the virilltm b dereloped to the degree. 

It appears In the g rotta] organs giving the 
□hanQ of the male with t& aex rhar^fr 
iftla deariy raiscuHne. If It occors In on- 
bxyouic Hie, the remit b hermsphrodltisin. 

dtei Crecchio e cue of an indhddnal 
who wu baptized u a girl but hrmi gh t op as 
a boy and who arattrcilly wu mascoUoe In 
•ex nntll be died at 40 yean of age. On 
antopiy a uterus, tnbi^ and small ovaries 
were found with gtreme hypertrophy of the 
adrenals. Cedi states 

Soch ptice aftsr birth have fed (e 

the brttd that ecrurrmul pacadafaermapbnxfibnn 
b ths fensb b dnt to sbaonnjLl hTperMCratko d 
the cnrta dtotag qabtr on ie life. Ad d egr ees of «p«4i 
hraod M I m I only dfbt sdarfenteat 
of bitdrii to a olsrgesest at tha 
dltorb, scconjardad by stresls or total cbwBce of 
the Ttgba Toe bternid feoltsl ocgaas an otoaDy 
tiDall aod aKiwr icaes greatly deformed. Secb do> 
formlties do oet bowse, nor b there a 
toinrd tha DortoaL It wold seem that U sod 
defects wen the resuh of hypemoctioa of the 
Hprmmsl coeUx, It su rather eaify b em bryon ic 
life and that bt^ the aopcaTeQal wold cease to 
czerdM neb aboormal control. With the aceptlon 
of cortMsl tnmon, I haTS aeen no report of thnor 
malitka of the aopraresals that Bdgbt bavo been 
rtipoprible fcrt tha condlUon. Remoral of ooe aopra 
rttLtl hu to bars any bcrtaficlal effect. 

An atldltional review bu dbdosed 00 cases 
of pfwif Wtrrmapbm dltbm b the literature 
that bad changes lo the adrenal except that 
of tumor 

In the (onale hl^dy maHgnint tumors oc 
curring before poberty cause death before 
niarked changes occur This, however b not 
a cocomoD occurrence and most cases seen 
hare the characteristic syndrocne toward 
mssculinlty Obesity b frequently aeodated 
with the change. TUs change to obesity from 
ifight to very stout, with the fat on the face 
and tnmh, wu described by Foi, 
Bullock and Seqalcra, Richards, Ghmn and 
others. Moscnlar hypertrophy hu been ob- 


served by Sdiary and Tnrati, and Jran, 
Bates and Babcock, bot It b not fremtoit 
There b a growth of hair on the gedto fcl- 
knred by growth on the face, bt^ and a 
tremltks. The mammiry gbods are reportal 
to have Increased In size. The tkln becema 
red, coarse, dry and the acne of poberty fre 
quently occurs. The voice beiiinei deqi, 
often cracks, and the vocal cords on enmins- 
tkm are reported u Incrcaied b i br. Oaf- 
fic a tion of the epiphyses b frequently oh- 
•erved. Tbc ajroearince b report^ u uTIti 
M ost of the children have bem iwntiaacd ai 
bright bat Harrb and Pflews stated that the 
frequencT of bright to dull wu 5 to t The 
changes in the suuil organs vary from 
to marked. The dltorb inmeasea b ilse ^ 
b appearance rtsenbles a penis. The lihb 
enlarge, especially the labb majora, and tre 
dera red. The entire genital region, poUs, 
stod thighs are frequently covered with thick 
dark aid long hair As a rule, these pstieoLi 
do not msB&nate even th mig h the ige of 
poberty hu been reached. To thb there are 
twopooble exceptions one a aae reported 
by Bullock and Scqnfam of a glri wine 
menses began at 10 years and second, a case 
cited by the besbnbg when 

C dent wu 1 years okL Harm and Pflews 
ve reported a fall u the traumatism list 
bjuied the adrenal b a fhOH and which wtt 
(oUowed by an adrenal tnmor with lynn^i'un 
In the female after puberty and fcefore the 
menopause, the changci vary accordmg to the 
rapidity of the progreu of the (Hseue. The 
first rrmptams are usually scantiness of 
roenst ni atioo, followed by cmatinn. Fre 
quently headaches occur at the time when 
menstroaboci should have occurred. Who 
the cease, the cessation b ccraplde. 

Aseociated with the aheence of menstnatke, 
there b a complete lots of sexual desire snd 
an absence of Uhido In some, there b tto 
loss of normal fembfae modesty b others tt 
b unchanged. Attraction to the same sex I* 
reported by Holmes with a recurrence hack 
to normal attraction to the opposite lei aftg 
remOTil of the tumor In none of our cases 
wu there any change b sex desire of a hocjo- 
■^TTuI type On close qnes ti oo b g tbffc ap- 
penred to be a comp lete a bs e n ce of sci 
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thought- in thr uUill-: hut the wunp '^^onlnn 
(Co«t 0 <:tiU ottniltsl to the opp<'>sUc 
Mjc The mcn‘'i rctunu-il nftcr the tumor 
e\.i- txmmeii Tin Tcturn of sev attraction 
ml hbulo orcurrcil atur n '•umjhioti of the 
men-'.-' If uun-ta-i- nccurrul later, tin 
meriH^ cea-ol '^uh tlu rmrowtli oj the tumor 
f( OH ^boriU afterward or coincitknt 
wath the tK?'rtuui of tin nuU'-es, tin r^ i- a 
ma’^krtl uitrca-e' eif gro.'th of hair, calUal 
hir-atim 1)> \pcrt '1 h*' hair heuln- to prow 
on the lau ami the pahie hiir Chingiz's from 
the feminine ouihne to tin masculine 'Hic 
hair on the face ami Kade l- umfe'rmlv dark, 
\xn. emr-, and long TIu hair on the lu ad 
become- roar-er and dra* tine oi our palieute 
tCa-ee^t'' a woman of ^o \ear-of acre, lugan to 
become bald on the topof herhe id.ri-Lnihhnp 
her male parent at a ‘•muhr age Hair ma\ 
appear on the >=hnuldcr^ It', di'^lribmion ih 
frequinth more marki'l tiian it us m the male'. 
In one of o’lr ca'e-- a garl of tO fCan' the 
hair w.-’s yi p’-ofi ec 0.1 the thigh< alnlomcn 
jmhue and anal region, that the flin could 
hir<l\ he dLccemial through the niae^ of hair 

a rule' daiK «ha\ang renioei-. the hair ftam 
thefact When thi tamo' la n mo\ cd the hair 
fall- out and thi feminine pubic line le re*- 
e>labli=hctl The lo<5 of Iiair is most pro 
nounetd at the menstrual penrxis and the 
depilaUon is mo't markeal wluic Intlunp 
Replacement oi the hair of the head wath the 
tJTacof hairpreMous to the onset of the tumor 
IS reporlcal 

Tiic sfju changes bexTimingdra and coar-e 
A red face occurs frequenth T)uskine-ss anel 
rtainess of the face and hands i- reporteel 
somcvdiat similar to that de^cnhcel by Cu-h- 
mg in bxsophlhc adenoma of the pituitary 
Acne of the face chc-t, and shoulders occur 
Pigmentation of the skm is reporleal In 
I incblait and, in a male by Long ami Gray 
Stria; atrophicx arc observed on the abdomen 
and thighs, and in fenialus who have previ- 
ously borne children, those present become 
more marl cd 

ObcsiU occurs apparently more often wath 
the less malignant tumors fhe fat is more 
restricted to the trunl and the face and neck 
somewhat similar to the dcscnplion in Cush- 
ing s sjaidromcs In more malignant tumors, 


the hat IS Inter replaced In angulation and 
emaciation 

The voice Incomes deeper anel somewhat 
masculine In joung waimcn it frequently 
“ I racks’ like a ho\ \ at puhcrtj The \ocal 
cords h ni Ineii reiwtcil to have increased in 
sire .\ftir Te'moval of the tumor the voice 
sIowK re tiini- to normal Some cx«cs sbow n 
rapid rhangt tspccinllv as shown in our Case 

where a phonographic record htforc ojicra- 
tjon was the indv'c 

There arc changes in the stcondarv sc\ 
organs but ihev occur more slowly than tho«c 
of the mi nscs and hair In female-, still m the 
growth {icnml, the clitons grcailv enlarges 
and ma\ as-iimr the appearance of a penis 
In our Case x, it had the pov i r of erection to 
alioiit r'j inches and when so erect was 
sirikingU lilc a l>oy*s organ The labia en- 
large, t'-piciallv the lahn majora and assume 
a dart color riu' v agina has not been re- 
jvirtid isrlnngid Hic uteru- has been rc- 
jjorted as Imih normal and small In most 
cases at operation the ovaries have been 
dt-cribcHl as small and atrophic On vaginal 
or rvctal ( vamination there is loss of the usual 
ovarian sinsitivinc-s \ftcr a successful re- 
moval oi the tumor the clitoris slowlv dimin- 
i-his in si-t, and the uterus if small, mav 
r< •.umc Its normal sire on re'sumption of the 
nuns<s 'J he ovanes iiave been desenbed as 
incrca-inu in -i?e ujion palpation wath return 
of tbi incn-(_s and with a return of normal 
scn-itivilv 

In the voung females there is no normal 
development of the breasts but thev resemble 
tliosc of Inn'S In adult females there may be 
a realuction in the size of the breasts but after 
operation and cure they return to their nor- 
male si/c 

•^omc patients develop mascuhnilv in their 
musailar changes The increase in muscular 
tone and strength gives them an athletic 
superionty as was so marked in our Case 3 

Changes in the mental slates of these pa- 
tients have been reported b> Gallais Pa- 
tients mav become emotional Murray and 
Simpson reported that their patient was 
irntablc and depresse'd as in our Cases 2 and 4 
However, in 2 of the females in our senes who 
had prcvnously borne children, there was no 
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tppucnt dimh^bhmtot of tbc nomuil auitcr 
oju kiTc and ckcc. 

Edo mu of tfu face, feet, and handa have 
treqneoUf been reported wpedaflv la cases 
of rapidly Barring uudots. Headadrea. es- 
pecially at the qp ^cd time of toeava are of 
irequcQt occurrence- Weakness and palplta 
tion of the heart have been reported at the 
Kunatbne SbortncsaQfbTeathvuafreqQeot 
complaint. 

Symptoms rcfmUe to hypertenskm are fre 
quent If hypertensloe doq occur It is. apt to 
be coDtlmucn and not of the paroryimai type 
u reported with medufiuy aoreoaf Cuiocn. 

Insomnia was the complaint in a case re 
ported by Anderson EpQqHlform attada 
occurred In a ease report by Mercf and 
Tnnam. However tha patfcot (fled before a 
diagnoiia could be made. Thla k tiot an rm- 
common temlnol symptom of aente cortkal 
adxextal tslhue. 

la females past the raeinpause the syinp- 
toms aaturmCy have oo change in the menaea 
lacrease in uir tod obesity have bees re- 
ported bat 00 change in the tecoadary sex 
oigaai was noted. A ease has been reported 
by Gddacbwead in which emadatkia la am- 
traat to ebe^ty was the outatandbg; rymp- 
tom with hltsutkoi. In these cues there 
aecsu to be as entire kia of snperhdai fat. 
and it baa been auttcsted by CecD that the 
onadatian was ptodoced br the destnictioo 
of the adrenal tlwfs. 

An inteRsUng pbcaomenoa has been re- 
ported. called the Achard-Thieri type. In 
which asaoaaied srith adrenal cortical tomor 
are symptoou of obority hyp e r trids Mts. and 
The Tarioas caoaes of the metabolic 
(flartnbances have not been estabhihed bot ao 
far ba« been altribated to a ^duri^Landolar 
tEatotbance and not eatirdy to tlie adrenal 

DIACWWa 

In cases without endocrine symptoms th* 
buBOf as a role, has been larre eoooi^i to be 
paijnbit' in the abdomen in the reghpo of the 
Udney Not infrcqnefitiy this tm prodoces 
pain. There ttnDore<fiiFiacB the Udn^ down 
nrd. The dt^bcrmait has been dexnon- 
jtiated by X ray and partkulariy by pydo- 
erams. In thed^acement the epper pole u 


frcqnendy pushed downward and la ward wia 

the hlhim of the kidn^ faring dnnmni 
This is the r e'SB is e of the esoal pictoie of i 
ncphroptotlc kidney and does i»t roonae 
the congenital, onaiceaded kfcfoeys fa wUci 
the Udney ntnally onrotxtcd hu the tnlnuj 
todos anteriociy In some fut (nvaskn of 
the kidney has been danoratrated by urejn 
lar compresaioo changes in the pyekigrap]^ 
sb&dom in the upper pole. These cases ha\t 
been difficult to oUgentlate by uydeytn 
from tnmora of the upper pole of tlwkiaiay 

WheBthecharacteriftkayndroeaeof^ftBltio- 
tcprejmaliam** is maent the dlagnoth Ges 
brtweeo tontor of tW adrenal bypa^Jasia of 
tl» adrenal, and posaib^ basopl^ adeoaaa 
orf the pituitary Ovar^ tumoia, as anhe 
QoUastomaa, are reported to bare pmdoced 
•ymptona that might be cfnhi^ srltk 
adrtmal cortical tumor 

HusDllam occurs in pftnitary ovsriai. and 
adrenal temton. CoMdeho tod Kdstei itatt 
tlaal of pftnitaiy origin is tmiiDy iBky 
lanogo-Hk!^ and facial growth predomhata 
on the dtttks that doe to ahummal onrin. 
ftrertloe is tmhreraal and of typied toatctiEni 
character that doe to adrenal cortkalaoirity 
la chacarterixed by anrse, dark hair on thi 
dda and upoer Up bofdes sride dlsriflmtioo 
all over the bodr 

The ohesltT of these giandukr diftnihaoces 
baa some alignl dlGerence is the varkms typea 
The pftnkary baa been chaneteriied u tht 
girdle type of atfiposfty the cryarlao ti 
Rscrafixed, and the adre^ as Involrbg the 
wdy and wot the citremitiea. 

Tnmms and eoiatgementa of the adreiLil 
hare been dlagDoaed ^ \ rmy dthtr thmagh 
the denalty of the tumor shadow Itsdf. « 
threuiji the buMT diapfacing aorne shaefcw- 
formi^ organ, usoaDy the Udney CardH h 
ipsi denwoutrated tWt carbon diMUeinS- 
tnUed Into the perirenal faadal planes www 
be of rahie b risutlnBiUon of the kidncT 
kidney capaule, and adrenah LangtroOi ® 
tos^ sbosral that btrapcritoncal air wwiU 
cnabie one to rtsuaBre an adrenal tumor by 
X ray Rooi Bcigex NauDean, and Ccw- 
diatts, b 1933 dUfooeed a cortica] adrew 
tumor 1^ wrtogaphh: \-ray osing ^ 
method of Rtynaldo das Santo*. They *»- 
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jected 40 cubic centuueters of thorotrast into 
the aorta through the left lumbar route and 
brought about visualization of the artenal 
supply of the kidney, the tumor, and the 
spleen upon X-ray 

Since 1930 we have used the method of 
Carelh, modified as descnbed m a previous 
article (8) This method has been of value m 
demonstratmg both pathological and normal 
adrenals The air mjected mto the penrenal 
fascial space was displaced by manual pressure 
around the adrenal areas, and then upon 
X-ray the air was shown infiltratmg around 
the adrenal and upper pole of the kidney It 
IS possible to outhne the adrenals and with the 
change m size, shape, and position of the 
adrenal shadows, to have a tenable diagnosis 
of tumor, and it is possible to determine 
whether or not there is the presence of a 
shadow of an apparently normal adrenal on 
the opposite side Photographs of the nega- 
tives and tracmgs of the same are shown 
Of additional mterest in the diagnosis have 
been the studies of hormones m the unne of 
patients with gemtosuprarenal syndrome In 
our Case 2, Kurzrok in 1930 found no prolan A 
in the unne but was able to demonstrate the 
presence of considerable quantities of a 
folhcular hormone Apparently this was the 
first bme that this observation had been made 
The first report of this findmg was made by 
Frank in 1934 m 2 cases of adrenal cortical 
tumors confirmed by autopsy In these cases, 
large amounts of female sex hormone up to 
S7 j00o mouse umts were found, with tests 
negative to pregnancy, and with no increase 
in the pituitary sex hormone Later confirma- 
tion of these findmgs was observed m our 
Case 3, m which the foUicle — stimulatmg 
hormone was negative, but tie folhcular 
hc^one showed 8 rat umts per hter In one 
K t patients (Case 9), with hirsutism 
ut with no diagnosable tumor by air mjection 
1 f’ ^ findmg of 8 rat umts per 

’ ^ folhcular hormone was observed In 
s another patient (Case 7), m which the 
K diagnosis rested between a baso- 

P he adenoma of the pitmtary and adrenal 
and a normal seUa turaca by X-ray 
and with bilateral enlargement of the adrenals 
y air injection X-rays, the folhcular hormone 


varied from 3 to 8 rat imits per hter Of great 
mterest also is the case of the boy (Case 6) 
with marked sexual precoaty and hirsutism 
m which vanous amounts of a hormone 
(theelin) were found 

There is the possibihty that these various 
tests may offer a help m the diagnosis of some 
of the syndromes m adrenal tumors, as sug- 
gested by Frank Further observations will 
be necessary to determme their values m 
endoerme disorders and they may be of 
significance in tumors The occurrence of 
these hormones in the urine m large amounts, 
m males as well as females past menopause 
should be, from the above observations, sus- 
piaous of adrenal cortical change 

It IS mterestmg to note the prompt dis- 
appearance (5 days) of the folhcular hormone 
from the unne shortly after the removal of the 
tumor (Case 2) It is to be regretted, how- 
ever, that her symptoms recurred in 9 months 
with demonstrable pulmonary metastases, 
but no determmation of the hormones m the 
unne was made 

Sugar tolerance tests have been suggested 
as an aid m the diagnosis of adrenal tumors 
but our expenence reveals only i case with a 
lowermg from the normal (Case 2) It is 
possible that m this case there might have 
been other factors govermng this, apart from 
the adrenal cortical disease No autopsy was 
obtamed and the condition of the pancreas 
was not determmed 

OPERATIVE TECHNIQUE 

Three different routes of approach have 
been used for removal of the airenals (i) ex- 
trapentoneaUy, through the lumbar region, 
(2) transthoraac route, and (3) transpento- 
neai route 

The lumbar route with an extraperitoneal 
approach has been used extensively m adrenal 
operations by Crile It has been used for re- 
moval of tumors by Mursell, Jump, Bates 
and Babcock, Kennedy and Lister, Murray 
and Simpson, Crosbie and Smith, Walters, 
Wilder and Keplar, and for hjqierplasias by 
Goldzieher and Koster, and others Walters, 
Wilder, and Keplar have done bilateral ex- 
posures of the a^enals to determme, first, the 
diseased side and, second, to be satisfied that 
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thtre wmi aji oppeniie admul prt»eat A 
dmflir procednre w*i Q*ed GoMiidttr aod 
Ki5«t£r m tbfir oberity aat^ 

Tbe trtMtlicrradc route his been n>i-ri by 
Brostcr and Vines in mo«t uieii otse* tj 
adronal tyaiitaix. niU tbw 

b the e*«it appcosdi In rtew of the 4ct tfcit 
the idrcDil TSicuUr pechde aSowa a 
ranje of ujmaid narmneoL It hai the dia- 
adrantage o( crcathij an artif^al poeocno- 
thorae, TW tl» attempted a mbditphrag 
mitic route b7 tractarinB the last rib at Ita 
neck and retracting rids op with the dia- 
phragm. This exposure thev state. Is not so 
sarisfactoTy InaccetiQjfflty deep biecdsng, 
ddkste traction on a friable organ through 
what may be a tpasmodkaUr moTable and 
conhned space, are the main dlScoltla of rids 
roDte. Zq the transthoracic approach it was 
first aeceaaary to do a preHm'nary Uparotony 
for explocariiM of both adreoab by palpatkm, 
and tbea after l emwj perionn the main 
epenUon br the tnutsrisaradc ^proodi. 

In as approcch to an adrenal with tumor 
the ideal zsethod shoaki be Cgatkn of the 
adrosuri Tessdi, paxtloilatty the vtiaa. before 
any manipaUtiDa of the tomoi With the 
UuDot adjacent tasda contalniog the 
Irnijidi vtaaeis nui nodes thoold be removed. 
As this rrqnlrea an adequate csqjosure cs- 
pedally if the tumor 1* Ur^ we ridnh it Is 
done traa^JeritoBeoIly 
In the past we have m uov ed mednOmry 
tumors through the lumbar route with ease 
and also with great fifficulty but since we 
have remmed the coftiol hnnors Uans- 
peritooenHy through the obQqoc, urbcostal 
indrioo the safety of the cperotioii. Its ease 
of peifonnance, and the oocnrielencss of re- 
tMrt-al that Is possible of attrinment by tUs 
■pproach, cocmaettds itself as the most aatfs- 
factoiy In additloo It ts possfUcr bv Pab* 
Urn di the opposlle adrenal, to oMrohormte 
the findinp of the air Injedloo \-raya coo 
cernlng the pmence of an opposing adienaf 
In fat tablecls the Infomatioo derived from 
pali»ti£m b often oncertaln and tie polpatkifl 
of a »"»«« combined * Ith a shadow by ^ ray 
axe both only suggestive c \ Tcfet u a of a fuflo- 
tlooitit adrenal We hart used the vertical 
rectus Inciskin on both sides ss weB as the 


obllqae aubcortal and fed that the hHer pv cs 
a better ejposBJe 

The obO^ InciiioQ began at the en^on 
and exteoded along the a 3 sta} Aire onrilKie 
muue erposore was obtained depeoEag to 
the obeaity erf ihepsrieBt The etposare was 
tadBtated by use of an derated hridet on the 
table, dtualed so that tie costal opened 
and tbc snbOMtsl area projected fonraxd as 
often used in cccuson bUe duct oposnre. lie 
posterior parietal poitooeum aras opened to 
the right orf the aoodennto and aonss and 
abo\-e the coloo On deflection tHs apo«d 
the adrenai and renal area. 

The riiht adttoil presents more tUBjcuHy 
then the left because It cnlaigts to a con- 
siderable deg ree around the vena cava and 
its central v^ is short and suptici direedy 
Into the cava (Fig rj) The vesaeis wttt first 
Qfatcd and tfiUtkd, and then the bunx was 
drihned arith Its fascia. The l^tkn of tie 
vdos 00 the k(t side was nudi eaikt became 
the central vtfn exoptia into the left rrmi 
vein (Fig. and b directly acasaibie 

hfsJiipulflritio of Che tuntot before the Egi 
tloa of the ^tsseU was avoided tint, to pre 
went possible rsetastasea from that cause, and 
second to pment ibc pocaibQitT of Urge 
amounla of sdreosl leiTrtVm bring Inject^ 
Into the rircubboa To thb has bm attrib- 
uted the collapse that ainaetlines occurs hn- 
medlslriy following the operation. Such col- 
isw appeared to ^ a reaetko ftmfbx to the 
injecrioo of Urge doses of e pia ephrioe. The 
retroperitoneal approach to the left adreusl 
wa« just aboiT the colon, and cart was Uhm 
not to bjuro the imleiuf vcitris lyfng tctwmi 
the adre^ and the tiO of the pancreas 

Traniperitooeai admialectomy for ttmwa 
his berm loawafully ui^d by lUrtman 
Coflrt^ Nrilgan, Hotoe*, etc- 

C«fl states that foUoariDf mDoval of the 
tumor It has been found ia me Htcrattire that 
39 per cent of the patkots arc repotted to have 
dhd sooc afterward of shodc. Of the pstkoU 
who haw recovered he statm It has oeeti re- 
ported that 66 per cent had sevefc shock 
ui out cases, 3 bad a similar pktoreahidi'ss 
ascribed to adrenal faflurc In x tb* faflw 
was tetBpCFTary and she recovered fCase *) 
and the other died (Case a} Bltb thh sute 



CAHILL, LOEB, KURZROK, STOUT, SMITH ADRENAL CORTICAL TUMORS 295 


of shock there was marked elevation of 
temperature but the patient was rational and 
felt comfortable The pulse was small and 
very rapid — over 160 The blood pressures 
were ^er}’■ low 55/45 to 6S/4S In Case 2, the 
admimstration of large amounts of saline wnth 
ephednne and dail> transfusions for 2 days, 
brought about recovciy The improvements 
noted unmediately after the transfusions, we 
thought, were possibly due to the hormone in 
the normal blood The recovery after 48 
hours was thought to be due to one of twm 
causes cither the shock was from excessive 
adrenal secretion introduced into the blood at 
the time of operation, or the remaining adrenal 
was m a state of suspended activit}'- and there 
was a defidencj' period of adrenal hormone 
until the other adrenal began to function 
From the Pme element and from animal ex- 
perimentation, the latter would appear to be 
more probable 

In the fatal case, large doses of sodium 
chlonde solutions were given according to 
investigations by Locb, with transfusions and 
eschatin (a cortical adrenal extract) The col- 
lapse continued and the patient died in con- 
\Tilsions resembhng those of adrenalectomized 
animals This case was espcaally interesting 
because by air injection X-ray the patient’s 
apparently norm^ adrenal was the smallest 
adrenal visualized m any of our air injection 
'^^ses Cases have been reported m which 
recovery has been faabtated by cortm 
(Prather) However, if there is no remaimng 
adrenal tissue, very large doses would be 
necessary to have any effect according to 
the experiments on ammals In about 30 per 
cent of the rejxirted cases the opjwsite adrenal 
either absent or inadequate to support 
me In the other patients operated upon m 
this senes, large amoimts of sahne and trans- 
fusions were adnumstered although there was 
no wdence of collapse 
X-ray therapy has been reported by Apert 
^nd Bubost to have produced favorable re- 
sults when apphed to the tumor area m 
patients not operated upon We saw no bene- 
haal results from the X-ray therapy to the 
metastases m the lungs m Case 2 It is 
imssible, smee the adrenal cortex arises from 
the same anlage as the testis, that future m- 


veshgation may prove that some of these 
tumors may be susceptible to the X-ray as 
are some of the testicular neoplasms 

CASE REPORTS 

Here is a study of 10 cases The first 5 cases 
had proved adrenal cortical tumors, the 
second 5 had sjTnptoms suggestive or charac- 
tcnstic of the disease, but there was no 
demonstrable exndence of tumor 

Case 1 Chart 60341 A S , a single woman, 
Canadian, of Scotch ancestrj , was admitted Jul> 21, 
1927, complaining of intestinal trouble Her father 
had caranoma of the lip and her mother had high 
blood pressure Patient was the joungest of 6 
normal children and had had the usual childhood 
diseases Her menses began at 14 and were regular 
For the last S to 9 months her menses were scantj 
and she missed the last penod Her present illness 
began m 1026 with severe nght sided pain radiating 
across her abdomen, and with lever She developed 
tenderness near the umbihcus She was treated 
medicall> and made improv ement A second attack 
occurred m April, 1927 Her distress had become 
more marked and she felt a tender mass in the left 
upper abdomen She had nausea and vomiting and 
a slight cough She had noticed a shgbt increase of 
hair on her face and arms She was thin, active, 
nervous, mteUigent Her abdomen had a large firm 
mass in the left upper quadrant and fianL Cj-s- 
toscop> showed a normal bladder, normal ureters 
and normal functioning kidnej's P> elograms showed 
a normal nght kidnej but a low left kidney with a 
dense mass above Her chest and diaphragm were 
normal b> X-ra> Blood count was prachc^j nor- 
mal, as was her blood chemistr> Blood pressure 
was 135/6S Wassermann was negative 

Operation was performed July 29, 1927, and a 
left upper rectus incision was made The pentoneum 
was opened and explored A large, round mass, cov'- 
ered with dilated veins, and the size of a very large 
cocoanut was in the left upper lumbar gutter It 
was retroperitoneal, below the spleen and free from 
It The mass cam^ the colon downward and out- 
ward on Its antenor surface, and was separate from 
the kidney which it has apparently pushed down- 
ward. The postenor pentoneum was cut external to 
the colon around the splemc flexure, the colon was 
pieeled off the tumor from without and above, down 
mward, mobilizing the colon The inner border of 
the ma ss was fre^ and a large vascular pedicle of 
the tumor was exposed This was just above the 
vascular pedicle of the left kidney The pedicle was 
bgated and the tumor was freed, and removed from 
the lumbar gutter with surrounding areolar tissue 
It vras outside the renal fatty capsule, was grooved 
at Its postenor, inferior surface where the renal ves- 
sels passed The mass was not attached to the 
pancreas The colon was sutured back mto place 
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T%£ Inm «i»kkh mu« wm mtwr^ «u 
drti»ed •itk t ckirttu dm* tirocii tka h>r4,t«. 
'ne vDud wu t£a cWd Ui lira 

Tbt patlcit'* co odii kta wm uor after opantloo. 
Sh* ™ crttn h>podenoodi« (rf j.two csWt ceod- 
BKt«3 tad a t raBjptio o ol whcSa btood, {t>o csbtc 
ccia*rt*t a* mad**Q cjreCttjt R<r 

voaad IwsW t«Q ukI ihe wu dwJarftil to nton 
twiMoa Ajumt 191S. The nitkat Mkprgwcd at 
banw taw JiBHuy wt*n tbc tail a naurnta of 
a M o taJ Ba J dotiua with ieaa of vdrit. Aa caiicxe- 
mcst, Bodtilu is chancter wu cpoa her Unr 
la Febnafy iqjS, At wu opented cpoa at \«ra 
Sojtk^ aad a Mctwe ol a ib4m atta^ri to Wt hm 
wunmcrred. TUaip«do>n rocthcdat tbe Uboca 
tnj wu ubaRttd to tbo cunc patlntoclu vbo 
pnenaced iha tow lioIUf to the pmediaf eee. 
Wan) TO ncdnl thit ifae nathalJr bacaao wvot 
aad ikd h Uaj t^tC 

(S P J64J1 htiLAwt ) Tbt 
tpcdmca a a tame suit sud to law ben re awnd 
fras tbr ttckn of the kktocT’ It neuara 1 7 bjr 0 
b^* 5 ostlaxtefv It la aodaUr aad appuoctb 
OBOfMoliUd. Tbt oodoki nrr (ma o $ to x cntlr 
mcien ia dlamlcr On aeoiao tba aodotu patten 
b mafntaioed thmubaat tba crowtb Tbataasab 
tUcar, pale, toufk alth lolter jcQowbh aicu aot 
tcred UwM^ it. Tbeae an appareatly anu W 
dtunmrt aa. A few of tbm an braantutpc. 
Natbiet ttaetsUIu tidaey or oretor cm ba locM 
WUk IM ><jkrviu arm ban the calar of aopn 
TtMldaKK aothlfix bard&t tbt difntfltUtni ap^ 
t/ctan «f ibt HpeutBaJ cU»d. cad ba (mad. 

XlKnKijfit ttimtoem Tiw utmr 
ildcrabtr Ht Itj mrpbofecr lo wiota parta. la 
aooa areas u u diSoraatltted, nprodadot corb of 
(pitbcbal reP* with aa arrufeaeal rcadofecrat ia 
tors ef Um xoaa (asdcotaia, tbc mbs lettcalam. 
aad occuimaltr ^ ccm (ItHBeniVisa ef the ooctex 
of tbt aapcwciud (Uad. With tbc Schiriirb R 
the nxTdof kpcad eontnt of tbt <Uer«ot cdb 
b catQ^ ippamt la tbe diffemUiattd anm, the 
iadiwidoal <Tttt tcad t» bo pelTfoud with hiadjr 
aciderbdjc ncaobdn) CTtoputwt, aad entrsBr 
placed oodn. Ibt aadaar mirtint> art dearth 
dt&xd aad trrtdixiil BUtotb caa b< (oa^ ibty 
aTertfe i ta e>eTT d or 7 bi|h power ftdds. Tbt era 
bodm an i*fbtiact aaa oftea tbe a& appear ono' 
flacaL TW cell rronps art sapportod by a d&Bat* 
rttjcafia whtdi passes oat bbobs then (teas tbt 
UirericmportiaxflbTeasAraocb. which ia twraeoa- 
Qcct alto tbe dhrou caf'nle Uibeoah asaar res- 
Mb accoatpafiy tbm (tmds, they tebku ci»c>fa 
red Uood cdb. Uuy artu of (vtaor Uacut an 
Mcrotic 

with tlw areas ol partni oiffereotittiM 
an otberi la wb«b tbere w LttJe or bo dinmatla 

frin TbcceQs la these arcu art eHhmtats.(ed4elB 

«i».»n fTDopt ssTyiaf ccxUy ha stxe aoe) shape 
Uany are riottfsted, and both wBdematd aad owes 
tb*d cd ioRiia appear Ibebltrr ofiaa wrtbserrral 
mteU. XUtates arenct only i to emy b ex 7 bl(h 


powvfidda la both him these b a (cadchCT bi 

tbt tamer oS eouMt (0 iafitnUa (be ocHlt sad 
SW No tnu nrmhLat tr« hTperuphraca 
caa b« feoBd. Footaa t Ksla daru bo 
L aidUw's direr retieulA stain sbrws that th* tiaat 
ceQssnslirerpofiUre aadtSeydoMitfcenteUes- 
am. Tbrre b to uoanxetalaop efcwni oor art 
tbm any aerrt £bm 

DfafsioaU] caroaotaa ef tbt tofnraul |l«r* 
(cortka) typt) 

Cats (Chart st^sho) Ij'., j« jean oH 
taanwd beta hi Ratals ua tdAlttra Ap^ t. 19x9. 
Sbt cttsipUlBCd el bmiaeba, > eokom, nbOitwa, 

aad cmwoB of taean (or il^lean. wptriks- 
lartyciwardalaedofaattceaalTaiTowthim^hsr 
aB ewer lac body 

Tbt tsauly batcry wu eCfatHt Sbrksdhsda 
oonsal chiicuood Her Bteatw bepa at rhX yean, 
wan IrrefidaT at hrst bat alter then* it wertpo* 
(eedy nrukt. She amnird at u jran el s(^ 
Dwnot ths war tbt bad a atrrro breudowB. Tu 
chddrca ban bteoboro, tbedrstfe io>o. thestcaad 
ta ipsi. She ha* always bera wtL Her bcmb 
beoam tcaatr sK > «m lafe rt ArfBisdun aad (bet 
ttated. She desetoped smn htsdsebt at tbt twr 
tbc woold oedmasdr natavU, aad sht fsltedh 
wriflil. Alio a year, hair hero to (row Udd sal 
loQX aH ovar ho bodv aad um sbated fteoweady 
Tlo feet beesJM irddeacd Tba hut j snauo prio 
to adn ls tita, ibt had tborlMU of broth aad pa^ 
Utlm Fee a to le matla aba had isfOa# (f or 

abDet Tbm «tn no niMaa. tufn * 

sriaarydlstarfatoaa SlaceeaaMtioeoftWmaMa, 
tha ksM mqdett abancs el aozal dtsln, wbmu 
before tbt bad bera ctaha oaraal. 

Ob oaiTDiitttaa m wu kmd to ba a tbndy 
stoert, BTtrnaejy nd (teed seenra, with dsrt, thki 
ball OB hor bud aad a dark stsaaty beard Tho* 
wu difit pe ffia aa of her tytbC. 2Ier iaca hs 4 
sotot acaa ■aits Hu thrrm wu aot tskried 
^a had a aonaal cheat sUa faS beeutL Tbtfkfe 
ol ber eheai, back, ansa wu c ot ped wHh loey 
bUth hair asMof which wen BOtserm* seat piv* 
pin aad acars Her pobe wn iso W thr atteata 
ilet abdooMSiwuobnaaadtmrywitliaiDabrwUc 
hair dirtsfbwQOB Alier earehd aunlaatMe, * Buaa 
wu Mt deep ia the ri^t stAe. Hn pnhaha nd 
lr*i were czemfrely baoy Tbe rs^aal aww» 
wu cyumed sad tin cbtoni wu tar^ thaa aer 

Ucr nrtU wu toft aod tbt atmi was Ul|n 

aad softer thaa ooTTBal Hff oranu wm *ot pah 
atbie aad tbe forsxes «m ku taadp Ibaa atari 
Jirir tjrt aad oaicalM teAem ■«» aermal a* »<« 
aa nudo toot aod caur^ Basal at fehefaawu 

ptiM 5 t lUd Wood wpiisde eooat wu 5 Jt)o,a«r 

barooeUwa, S14 pwr erwt (Sahb) «Ut« tfcod ew 
pasdcsisiooa pliuleis soo 000 pjJiBWTpbecadean 
7j fwr (tai Ir ap bocytes 15 per cent Blead no^ 
protesa Dmo*wi wu 41 awlixrttt* per b«f ar^ 
7* nufhtraiBs ertaUaioe, i *, »*d *«**'' « ■***' 
rmwpttbtp Wasaemaaa 

' ud pennsetn teat **« oormri x-ny 
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c«mmation of the osseous s\ stem rc\ ealed no abnor- 
malities C’vstoscop\ shewed 1 normal bl iddcr and 
normal rcml function IbcloRram- sho%ccd the 
nghlkidnc\ lou inth the hilum fannp downward 
a-Tif the kiilnei were pushed down Injection of air 
(300 cubic centimeters) into the perirenal =pacc, fol 
lowed b\ \-ra\ craminalion showcil a large ma'-a 
abo\e the nght kidncc apparentU pushing a nor 
mal sized kidnec downward (Fig 2) 

\ glucose tolerance test on \pnl S \nth roo 
grams of glucose showed an increase of blood sugar 
per liter up to 200 from SS in i‘. hour- wnih an 
appearance of 4+ sugar in the unne The same da\ , 
the patient showed a blooil cholesterol of 15 per 
cent Lsin phosphorus of 7 t and lecithin of 177 9 
Bleeding time was i'^ minutes, dotting time 43 
seconds Fracnhl' test was normal to controls Her 
ox\gen capacilj of 226 \olumes showed a hemo 
globin of 1 13 per cent 

The ■\schhcim Zondek tests for pregnano were 
negatue on April iS Urine tested on mice b\ Dr 
Kurzrok showed considerable quantities of ovarian 
hormone (follicular stimulating e-tnn) 

X-rav film of the skull show cd a normal sella 
turaca Her blood pressure v-aned from 103 103 to 
i6o'iio 


Diagnosis 01 tumor of the right adrenal cortex was 
made and operation was performed on \pnl 21 
under gas-OTi gen anesthesia An upper nght rectus 
inasion was made and the abdomen was explored 
The hier was ven large and low the uterus \ ab 
small and soft, and both ovaries were ven small and 
firm There was a large rctropcntoncal rounded 
mass above and separate from the nght 1 idnev , and 
dircctli above the nght lobe of the liver The mass 
was firm and felt fixed The area of the left adrenal 
was palpated and sufFiaent tissue was felt but no 
endcnce could be detinileh obtained as to the 
adrenal The liver was lifted upward and the pos- 
tenor panetal pentoneum was opened, the hepatic 
fiexure and the duodenum being dellectcd inward 
and do-vni ard The tumor reddish in color was 


outside the renal fascia The tumor was removed 
without difiicultv except where the venous pedicle 
apparentlv joined the vena cava near the liver 
notch Here the large size of the liver made vnsuaii- 
Mtion difficult However, the tumor was dissected 
ou the vena cava and the large vein was ligated near 
the vena cava The arten to the tumor was cut ofT 
just above the renal artcrv from the aorta The 
umor space vas drained b\ a stab wound through 
e llank. The pentoneal attachments were replaced 
closed as was the anterior wound 
/r^er condition immcdiateh following operation 
^ of ^ cubic 

n imeters of saline The next daj she presented a 
^culiar condition of being apparentlv in good men- 
L ® rational and nth a feeling of well being, 
tiiro" f ^ threadv pulse of 160 plus, a tempera- 
thp 10°^ degrees and a blood pressure of 55 45 on 
rr., on the nght arm She 

eu 700 cubic centimeters of glucose and later 



Hg i Cn'c - \drcnal conical earano-na 

600 cubic ccnlirnctcrs of v hole blood Her pulse 
dropped to 140 and her blood pressure was 12S So 
Her temperature that night was 105 degrees and 
her pulse 150 She was given z,ooo cubic centi- 
meters of saline with i gram of ephednne dunng the 
night Her hemoglobin was 75 red blood cor- 
puscle count, 4 830,000 white blood corpuscle 
count 26,000 — pohmorphonudear, 77,lvrnpbocvtes 
17, eosinophils I mvclocvtes4 The second dav her 
blood chemistrv showed urea ,.06 sugar, 154 
cholesterol, 403 carbon dioxide, 51 3 Her blood 
pressure again dropped to Si zS with a pulse of 163 
She vras given another transfusion of 30a cubic 
centimeters of whole blood Following this her 
blood pressure rose to 126 qo and her pulse went 
down to 130 The third dav her hemoglobin was 
75 per cent, red blood corpuscle count 4,500,000, 
vhite blood corpuscle count. 11,20c — polvmorpho- 
nuclear So per cent Blood chemistrv showed urea 
5$ creatinine 3 76 uncaad 6 sugar laS chlondes 
405, and carbon dioxide, 40 i She was given a 
civ sis of 2000 cubic centimeters of saline with r 
miUigramof ephednne Her blood pressure fluctuated 
between 164 qS and 154 00 She was rational and 
felt verv well The fourth dav her blood pressure 
remain^ between 145 So and 160 ico Her chest 
was negative She felt well On the fifth dav 
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IRi *r« £r« widck tW tun m mtkrred w 
drthied vHb t aoxette dnln Ue UcUm. 

Tk* wocwl -iiu tWa in kvm 

It* patltft'a coodjtfcaa wm Wr *iief wnadoa. 

4 be wu (TTW fcrpc<imoodT*i» o< I rfw cufer ottU- 
oMtm ud » iTUvfuiM U wbek Uxd, 5C0 cnbK 
ccotxractcn. Sbe nude an ecceOnt nxvny Har 
TOQod bft i f d veS atal ibe tu duciiaTted to ntam 
bom« oe Aoxoct 15 191L The pntUnt inpre^ at 
bentn uMil Jannarr *ben tb« kad a tecofnace ot 
abdcMKbui diatma vub loM wuii. Aaeakrw- 
raent, oodolir tn dmctc ms Ee& spaa ba Over 
Ii Ftbeoarr ipiS the nt opmted non in Now 
Scotk, and a MCtun cd a cwM attached to her hew 
vu moored. Tbb tpedsaao recerredat the Ubom 
tnrjr wu nbnltled (• (he taae patMocift vto 
proDotcDCCd the tamer jdxaQar to the preoed^ <««. 
Word vu l e cei T cd that 1^ fudaeliy betame wMe 
and died la llaj 19*8. 

P*Hd*ticMnfwL (S P rtnii hitt Oom* ) The 
apedsM M a Ounor mam tald to hare beta l e LMnud 
irooi the tefleo of the Udoey It measons 17 0 

by ) cestlisctezi. It h nodahtr and np(«natlr 
foaijenlated. The oodola myfnm 0.7 to scaatt- 
taeten in (bametto Ob aectioa tbe nodniar patten) 
la Bxalotalaed tkraoftnac the croirth 'nuimoala 
deoae, pelt twfb vltb mfter yiflu n ti b nreae ecat 
ttred tbroosk it. ThaM an appacentir ama of 
defraaratloo. A frw theae an hnu oft ha pe. 
NoiHu meabEar kJdnay or mrater cm be fMnd. 
WUk the f^OovUi axma ban the oolor of eapen 
teanl tllKte the d a^kl- 

tectonot cbeeapcanaal|HeL^eu tn bMn^ 

iiiamoipic mmnctnw Toe tunc vuiet eoA- 
aldftabty m Iti nerpholocT' is rariooe para In 
■nwiB areai it b diScmitlatad, reprodooof corrb of 
epiibebal eeOi with an aaanr«>eot iianijiffrit In 
torn of Ibe aocu fearfndatn. the aoni ce tmil arfa, 
and occaakaalijr the aeea f fanwalaaa o( the cottei 
of the e qp taneud ftand. With the S<~hirtarh R 
ftajo, thrrairmcbpofdcootat ef thedifCamU ceDf 
u anfiy apfanoL In tbe diSoecsUaud aieac, ^ 
ladlndaal oefla tend to be pofycoeal with fiuady 
addophfbc raoaafated OTtop ttaa . tad ceBtEaSy 
placed wim. Tbe oudear maxbmca art daariy 
aad craOMBal nutaale can be thw 

arcrax^ t to cmy d or 7 tdth power behia. The ceil 
era n^Wifw-f aad often the eeCa appear con- 
ftoaat Tht call CTOupt are copported by a dcbcau 
reocaba vtueb pama* oot ataoef thera troos the 
krxer OTpportiBX hbnna atrandi, which m tarn cofr- 
necC with tbe Cbarcea captule Ahhooeti many ret' 
Mb aranoMny thcaa ttraada. they eedotn coatab 
red bh^ cefla hlaay ami of timer daraa an 
aecToOC. , „ 

With tbe areas of partial ddferaaQabon 
are otbea in whkh than la bttte or no dhterantla 
tko TheciAainthmareuarentberiaofatedariii 
amnfl xroopn, raiym* tmlJy m am and ihnpt. 
hUny an atafEted. and both lodenaxed aad OTcr 
ifaed ccO ferm appear the tatter oftm with ervaral 
mdd, Uitcma artssta ooiy 1 to mrr 6 or 1 itgft 


ptnecT fiddi. In both enu tben h a tendMCT in 

the amo* c«B mna to iiffltine the ul 
•epta. No areaa nitmfalifix trw hypenephttm 
^ be fond. FesUna a «»«f» lima k riwi^ 
LtKfiaar'i adm retKalta atam ihon tlwt the n»-T 
»£• sbrn pmdTt, and they do not lora redn- 
he. Tut* » no bwn emtaiaiaf ^et an 

tberr any arm hbeo. 

Dkxnw cardnesa of the Krveeal riud 
(caetknl typo) 

Cast j {Chart *4P»d9) t-F yaan aid, 

nuimed, boa In Roali. was adoilttrd Aped I 

Sbo maphlped of bendarhn. weajmia, oalptai^ 
and m a t do n of oanKt he *H yean, w particu- 
larly csaulabrd cd aa exemfr* am a th of black haa 
aB waw tke body 

Tbe fiimlr faatocy arn« nefitN*. Sbehedbnle 
nwmal^Qdbood Uer owneeabetan at ril^yeta, 
*rcie Irtetnlar at &ztt bat after ihe wu iS, war* per 
Icdiy nwdac. Sba manied at it raas tf a(t 
DnriAXtuwarehebadaaerfoaabtaahdcMQ Tro 
ohddm haw b«an baa, tba fiat in rpjci the sccaftl 
(q bbe ktt ilwnyi been wcQ. ficr wm 
bacnj» acaetr jmn bakn idaaaVe aad thn 
ceaaed. Sba ortekpad aevera headache at tbe tee 
tbe woald ocdhonly matNtrwate, a»l sbe tafand h 
WBXbt After a year, bnir bc^ to|iww tU^aad 
lonf afi orar her boi^ and she ahaaed baqaestly 
Uir ket b«cBJsa reddened Tbekjt j nomiriic 
toadaiMon the had ibortneae of bratb and pa^f' 
tetWi For 0 to 10 loaotW ahe had swclhir* ho' 
lahlm, TlMTa w«ra no cynnoda, Bastre tatatstl,ir 
oiiaary dianirtnacaa. Since ceanatien of the Mnns, 
ibe hM lieenpiete abeoKW of acxnil dbf»,wberM 
befcra eht ted beta qoft* ecrmal 

On exneilnatke she wu teiad to be e itnrdy 
atMt, ea tm ariy rad laxnd wman, with dirh. (m 
hour oe her bead and a dari ttnxily board Tbere 
*u iliBht paffineaa of ha ty efadn Her face had 
loan kcse maths Da thyratd wu oot eakr^ 
She had a wranl ^aat vf« foil breaab. Tba hu 
of ter t^aa, tnet, anan wu conc ed with ko*. 
bt«r» hair aamof whkh were uuwriMa nena pta- 
flea and nn Her pah* aa* no to Ae mteit*. 
tier ihrfnrain waa ob«M and hairy with a tmia fomc 
1 ^ djttnbatioB Af te carthd asunaboe, a me* 
wu felt deep In tbe d^tt aide. Ha caafta he and 
J*fa were mi— nlj' hairy TV raxunl niamu 
waa cruoaed anl tbe dltecia wu tar«a (ham mc 

onL Her carrli au toft and the atanu wu tarjB 

»nd softer then Bonatl Her owufea wira not pat 
pn^ and tbe fonkaa wwra tea tender thmaij^ 
Ub eya and ttfleoea aae ncrmnl ae aafi 

ae tone and control. Baasl autabcaun wu 

plnctt Red Mood coipoaefe coBsl wu 
UmoiMu JM per ceat (Sahh) wfalta Moed ca t 
PBadeai},<»o phWktiaew,5oo ixiyBwrp*<»*aa 
rj pec cent lympboeytoa *1 f« mt- f**" 
inetem natsofU w« a( t w i ftnranH per mb- am 
34 trurinma > fi, and «iar ta ■rb- 

ttamaperhtar Waaaenaaaa aaiBe*atirn naicr* 
jtoaaM peniarter t*a< mr* notmaL *my 
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IS \-aniolalcd ns if it contained liiwid, although tins 
could not he determined as no nialcnal "o is a\ail 
able for fat stains The nuclei in general -ire quite 
regular, ccccntncalK placed, rounded or o\oid 
and Math a single nucleolus, although some of the 
cells have two nuclei Mitoses arc present but \ arv 
greatlc m relative numbers in different areas Man^ 
cells seem connected with one another b\ slender 
cjtoplasmic processes With Laidlavr's siher 
reticuhn stain, the cells are silver positive This 
tumor shows no attempt at difTcrentiation into the 
different Inters of the suprarenal cortex 
Diagnosis caranoma of the suprarenal gland 
(corti^ typel 

Case 3 (Chart 445624 ) G C , 16 tear old student 
admitted to the hospital ilarch 14, 1035, comphin- 
mg of hair on face and bodt, n deep toicc, and no 
menstruation The patient’s father and mother are 
ahte and well The father was bom 30 t cars ago in 
Ital) The mother was born 33 t ears ago in the 
Umted States, of Italian parentage Patient, the 
second oldest of the 4 children, has ^ sisters living 
and well One brother died in childhood of an 
unknown cause One sister died 2 )cars ago from a 
mp infection There is no historj of anj famih 
messes The patient was born in the United 
measles and chicken pox in carh 
chfldhood At the age of 12 jears she had mumps, 
and she had a positive Shick test She began her 
schooling at sHjears of age and is now in her third 
ywr m high school, which IS normal for her age 
hhe 15 considered bnght, recencs good marks, and 
IS considered talented in music She began to men- 
struate at the age of 13 and had 2 periods a month 
hair then was brown, her form and \oice 
f's ? Mter the second period, her hair became 
mcker and thick dark hair de\ eloped on her face, 
mest, a^, hod) and legs This has gradually 
powm^icker and heavier She has not mcn- 
niated since the beginning of this hairv growth 
et voice has changed, has become cracked and 
ep, and resembles a bo>’s “bass ’’ She dc\ eloped 
P ^]es on her face, chest, and bacL She has not 
hair Vi? '’f height since the change in her 

one has had no headaches and no disturbances 

of her eyes except mjopia 

irc states that she is ven good in athlet- 

She ha as a boy, although she is slight 

conwr? ^nge m her affections and is sensitive 
likp present condition and ivishes to be 

dad) possible She shaves her 

hea^w^VV 3 - small, wiry girl with a ven 

tialK mop of hair, a “deep blue” par- 

shavV beard, even though 

Her thioh I chest, arms, and abdomen 

siiek hf^’ P'^his, and genitalia were exces 
in a hn.u'^TT ffomtaha were practically hidden 
a lonti ri,t hypertrophied She bad 

erect almost 2 inches in length that stood 

albumin ^ unne was negative for 

’ ® 08 ar and pathological sediment The 



Fig 3 Case 2 Before operation and 2 months after 
operation, showing change m pubic hair distribution and 
loss of acne 

red blood cell count was 4,900,000, hemoglobin, 90 
per cent, whiteblood count, 11,480 with poly morpho- 
nuclcars, 73, lymphocytes, 23 , eosinophilia 3, tran- 
silionals, I The blood urea was 16 i, blood sugar 
105, blo^ pressure 13S/76 
On March 18, 1935, her blood showed carbon 
dioxide content, 70 i. Cl (as MaCl), s 9 grams per 
liter, inorganic products, 3 2, protein, 7 6, sodium, 
141 5 milligrams per liter, potassium, 4 7, calaum, 
10 2, non-protein nitrogen, 27 The pulse was 68, 
temperature. 97 4 degrees, weight 47 3, height, 152, 
bodv surface, 1 41, basal metabobsm — 8 

On March 20, 1935, pulse was 72, temperature 
07 4 degrees, weight 47 3, height, 152, body surface, 
I 41 , basal metabolism, -f- 1 
Eye examination showeda mvopia of right 20/100, 
left 20, 70 Her ev e grounds were normal as were 
her perimeter fields 

On March 21, 1935, pulse was 68 temperature, 97 
degrees, weight, 47, height, 152, body surface, i 41 
basal metabobsm, — 5 

X-rav films taken of her chest were normal, of her 
abdomen showed the left kidnev low, as if pushed 
down Her nght kidney was normal Cvstoscopv 
showed a norrnal bladder and normaflv functionmg 
kidneys Pvelograms showed kidneys to all appear- 
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ADces Donial «itb tW left lo« but not (otated 
Roeotgi u ott t mi Uleo after tbe intecboa ol 130 
coUc centuartera of au bto Ike rrpoo ol lie left 
kMae; iboaad a larp lomor maaa aboae the left 
Udi>e> rounded la aiape and «Ith a iliffat ooUfaat 
tia Wpper pcie, and poabruf tie Lidoer doanaaid. 
\ ray film taien aftec In^ectwo of 150 cubic cmti- 
taefeca / arr mto tie rtpoc of lia XJjfil kid>«> 
lined aiat appeared to be a normal Rfil ktdoex 
aai an apparently normal adrenal X ray film of 
lie aella tumca appealed normal \ ray film of lie 
pefrta and atrenntjea aimed that lie rpteiyvet 
filled and no candaxe ata preaent. Lami' 


I tMiwJcartilatemoieproai DtntindaitktiarcoJ 

I emda ionj(er than in a firt 

ApoJ,9* 1035— *ei koraKoa detemlaallcB d 
nnae abo ed (i) FcJbde-atjmulatlna herme. 

{*) FcJbcuUr bonncBie I rat miTw 

I bter fTlua » appronmatefy oormJ for aa aii 
aomao ) 

\ (fucoae loieraace teat aai B*de Man* it. 
1033, “d aboard at 8 a m bfeod wpiT. 95 at « *0 
am I3J atpam 133 at 10 am artk tt 
urine ocfativa at all timea 
Tie patient a blecdxof tnse aaa sH B)lcBitci,ud 
lie coafulation tine ^ muteta 
Otemical auhaa of aeraia ca 4-dajr accaa aall 
diet lioaad ojboa dimiAf caitat, fo 1 Cl (n 
NaCI) 3 0 fiima per bter borpjuc prodacta, 3 1 
protcJA, j a aoimm, 3 potaiaom, 4 7 caio^ 
10^ non protem nitroam, a? miHifiaBia 
Cbemical aaal>ia ci aernm 00 j-da> mh poor 
<b(f dp^ a ict33 aioaed carboo dM«fe 
7o« a (u NaCl) 39 Inorpmc prodacta, j j 
praUiA, 7 4 aodmm, 140 t potaadnm. — oIcmb. 
loa nen protna nJlreifca, xj tnJUifnias 
Pdrfe mminatJCB aimed tie pefna to ba 
andruad with lyoendd cimcim and modcrxtt 
abed outlet 

ApnJ IQ, 1935 ^ obigae aobcnatiJ tjtnapeii 
l«cw Inosoo «u made and tie abdoeaa mi 
cip i ca t d Tba owin a ere I ey mU IVim) 
naatnal] Tie n(il adraaJ area aupalpatedbet 
nocemiaty au frit cemeenlaf {upnacaee Tket 
ata a larie rumI tumor mua abore tie left bdan 
tod mmpeiteoaJ Appnaci to tin aat latni 
UniaQii tie poatenor caivtal pefiteoeam, aid be 
cokm aaa dtfplartd ckraDwird Tie Udaay aad 
tie bomor acre enuaed Tie tumor aaa corered 
alti larfe yejaa. Tbw were Itfaicd, ai acS n Ike 
adrenal artetT- and tie tuoMr aaa tieo delnend 
aiti ita faaaal pboea, and rcnosrd There au do 
mjun to lie ad^emt ttfoctarra and tie tamor wet 
handled eery Lttle Tie poaUnof pentooeum la* 
ckiMd alliint drainafc aa aaa tie moano m tk* 
aotccor aafl ayua of a 500 c«b*e ccotimeim 
norma] aallnn aohiOoQ au irreo afteraard 
April It lie temperature au loj poie, 130 
bk»d preanre 13V*S A djaia of 34M0 cabac ceaU- 
metrn oermat taint toiaUoe au jpeen 

^pnJ It tit cooditioQ aaa ecreUat, tie take* 
flmd aefl her pohe ta ico, and Uood pceanre 
14V70 

April 14, tmtperatEre au normal coodillon. 
•pieodid Uood preature ito.'te 
She made an enrelkot reormy and tie aooao 
healed by pruiBiT uuon Afrt *7 injectwn of xie 
into tie nrit awe aboard appareatly no mertata 
IB of nxit adrenal u compaitd aiti tkr 
(brtter \ rij filiu Sir *u diackaijed from lit 

boapital Hay I, aie brpn to meciatrute titi^ 

tinA^ in 3 jeara It au quit peufuac and la*t w 4 
da a Hw orta kna becoua more aotirano Her to 
haj been corafnx otf her body whn belimx ** 
M e utiaa ted tie a e ce m d time at an IntrrYal a* 


CAHILL, LOLB, KURZROK, STOUT, SMITH ADRENAL CORTICAL TUMORS 301 


jQ days after the first penod, ^\hich also lasted 4 
dajs She is ven' happ\ The hair is less and she 
shaves now everj fifth day She menstruated 
the third time at an interval of 27 davs after the 
preceding penod She was photographed for com- 
panson She is attending dances and enjovs her 
status 

Pallwh^ical report (56506 Urol No 445624 
J C ) The specimen consists of paraffin blocks from 
The Squier Laboraton No 2701 Microscopic 
examination of sections shows a ver\ cellular tumor 
which appears to be partiallv encapsulated and 
which contains numerous areas of necrosis and some 
hemorrhage The tumor cells are exceedingh 
numerous, rather oval or rounded, and somewhat 
looseh arranged in medullarv masses with delicate 
strands of connective tissue running through them 
and dmding them into small nests, and occasionally 
m small, cord-like formations In other areas the 
cells form rather broad sheets Ihe cells are fairlv 
uniform in size, shape, and staining quahU , have 
round or oval nuclei wnth a fine chromatin network, 
and show occasional nucleoli The nuclei are 
located centrally within the cells The cj toplasm 
IS moderate m amount and rather deeply eosino- 
philic No mitoses are seen Small capillaries run 
^tween some of the nests of tumor celts The larger 
blood vessels are also seen coursing through the 
tumor Some of these blood vessels appear to be 
containmg collections of tumor cells In many 
areas the tumor resembles the adrenal cortex, par- 
ticularly the reticular zone, and to only a slight 
extent the glomerular zone Owing to the ceUu- 
Enty, the large areas of necrosis and the presence 
of tumor cells in blood vessels I believe that this 
tumor should be considered a caranoma in spite of 
° a that no defimte capsular invasions can be 
inade out Sections prepared with the tnchrome 
stain (Fuchsinophil) show the cytoplasm of the 
umor cells to be bright red The iron, mucicarmine, 
ontana, and phosphotungstic acid stains reveal 
nothing of note 

tiral ty^'* caranoma of suprarenal gland (cor- 

450269 1 I P , a married woman 
Kussian birth, 36 years of age, was admitted 
L i '93S> complaining of hair falling from her 
excessive growth on her body Her 
nre alive and well She has 5 
Thpre ™ brother died in infancy 

thp of family diseases Patient had 

ace 1^1 ‘■^clren’s diseases Menses began at the 
She years and were regular every 28 days 
diffirLif?! end had two children both 

ether 0 ^**0 child is ii years old, the 

to be About 6 years ago her menses began 

thai ceased entirely She noticed 

her 3 years ago her hair began to groyy on 

her heaii About 2 years ago, the hair on 

flashec a thinner and she began to have hot 

hbidn headaches She has had no 

r the last 2 years Her appetite is good, 



Fig s Case 3 Before operation and tyi months after 
operation Shows a change in body contour, breasts, and 
hair distribution 

sleep IS fair, and she is nervous and fearful She 
shaves frequently 

On examination she was found to be a yveU nour- 
ished yvoman, rational and voluble The hair on 
her head was thin but bobbed There yvas hair on 
her face but she shaves every few days There was 
a moderate growth of long hair all over her body 
but espeaally around her genitals Her pubic hair 
distribution was masculine Examination showed 
marked relaxation of the antenor and postenor 
vaginal walls and there was a markedly lacerated 
and hypertrophied cervix The clitons was very 
large and resembled a small penis There yvas some 
hypertrophy of the labia yvith deepemng of color 
Her yoided unne was normal 

May 14, 1035, the patient’s temperature was 98, 
pulse, 84, yveight, 63 3 kilograms, height, 132 2 cen- 
timeters, body surface 160 basal metabolism — 5 Her 
blood urea yyas 22 4, sugar 105 and carbon dioxide 
coefficient, 56 Her red blood count was 4,630 000 
hemoglobin, 87 per cent, the white blood corpuscle 
count was 7,200 yyith poh morphonuclears 50 per 
cent, lymphocytes 37 per cent eosinophils 8, mis- 
cellaneous 5 Cystoscopy revealed a normal bladder 
and normal renal function X-ray examination of her 
chest was negative, of the skull showed a normal 
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lif fi CtM^ A;i*i)ectJoaX-i«7»bi?»*ttt0or«bo» 
tiM ortt kldocT iJkl ( **>7 Kal Ailrtul oa th« 

UcMt D»d^A<li««alcDTtjcmlCukiT«(oOcwk)|miin«l 
of n(kt ailrtnU 

•dk turaa of tb* iWomeo a Iov nflit Lldiuy 
^tlo*ttpfeicN-f»T nofin*! UdBM \-f»y 

ffTrrx Lfter AJr In^ectMo rewakd • rotuwd tusor 
ot tbe njjit adrmd «Ith appamttr > mall tdirm] 
on tbe left itde 

Opomtioa «u poforaed IU7 »; HUS 
obbqm cicbt tbdptnlml locmoo «u made tad the 
•bdooien an* q^ orci i Tbo orarfe* «ei« rery 
tmtll and hard the vtenu fdt nonaal The era 
<y the left ■drenal epw^tlr had a ntaat, ahaped 
aid palpaUa u an tdretd The penlooetun «aa 
ofKoed to the n(bt of tbe duode mi m, and (he nffat 
Ijdaej tad adiefid Urmor »ere expOKd Tba ret 
tell «ere tifii-rt nd dirded and (be nfbc adnnal 
and It* fffT reroc’ved (odiidinf tba (aiu antenor 
to tbi renaJ Tnn The pent ooeom *w doaed, and 
aJao the aooad, aitboat dninaita 


Her cDwhtwci au ejraflent fo«o«li| ti, 

IMM She auirreBj^ cubic crotuneteoBcr*! 

*hj>e wbeataneoodr After 14 boon, kr oahe 
^me rapid and the blc«jd pet mai t to tt/* 
boa au ptea a tti tt i f awc. nf joo r.tw cat 
aielCTt of «bofc blood and a ikm la/aifc* trf 
cnbKcsfitraietenof t pet ctal uLna. Eadmiliiii 
of t cuttc ccatH»eten «u adimtktmd 

every j boon Ho blood praeu re rota to 4^40 1« 

after 4 bnm, fefl to 5^40 She wai me* aaethe 
tianiftaMo of 500 cubic centlineten c 7 ikf« bbd 
and 4 cable centuneten of fLlurfw tn^ t 
tinootu [ofnaloo of oonnaJ tihne Sba bad diScttn 
«a breathus* her hfood prcaeaic i r tat ae d at 50, 
and nitb a ctmuldv* attack, ifaa dxd ji bocn 
after (Hiet*tk>n No attopar waj penutted, 
f*a/iWex»eaf r«/*rt fNo 5i5« UrolojfetJ 4jo*io 
IJ') ThefpedmancDaautiofpaniSabkxlJbM 
tb« SqmcT Urcfoafcal LaboiatcrY No 17^ Ibcn 
aenpK Hctkca tnow a rety ctdolai taator «kU 
<k>ei not appear to be « eS earapula ted except tlaac 
the marfiB of one pc»t«, vbeev wrenl ne«j 3 
cafliare kc» in a thici. capasle vbeb remUanfii 
fi««a the ^osenkr nwe of the adrrsal enrtn, and 
do not appear t be pari 0# tie tutaoe Tbectiwin 
of tba lamer n ewpoaed of hrxe liceU of edh 
and tauJJcT oeatj aid canli of cell* mtenpetsof 
•Hi dehcau atnada of coaaeetne tiawe Tk 
toBor oS* for tia DC«t pari are ntier larx* tad 
t»Te pak. \amkt oselet and indahact sadMi 
Tim Betid ara buoJN centrally placed and thor 
so Majte mJlcaa Tm o tcolusa of tia ceQi a 
abosdiat, ratier icraaalar paJa pml, ud a aeoe 
plam anprar* ah^tly >vcnMted la other ciieti 
It la ibfatiy foamv The refl* varr coondeiaHT Ix 
Bxt and ihapa, bat to a lewer d eyi te la itaiaiaf 
((cality SrirraJ area* of oecro** and henerrhif* 
are ten ibroorhoot tbe tajnoe Tb* Utnor o 
lettrrpeaed «iln k/xrr band* of •oeseahat h>*lui 
[aed cennectfro baaoe vb^ aeparate* larye sam 
froa one another Tbe*e ara ixithxatd with ttse* 
edf* In many inattocc* There art mUDcroa* RuS 
and larf* thin a tiled blood TtMdt iuBOin< (inach 
Ihotunne and, 10 aocne arcti trmor edb appear I 
line vajcdar ipacn directly Ko tnraor ctS* m 
•e« aitinn tin blood ve**d hiineo* Thert 1* tep«e 
adjacent to tba tncooe alnch •boat 
InCttrariofi by t unxT ceD* Tie tneiiK®* fUja 
fFsebtLDCpbJ) aboai that tbe rvUfilaiie of tie 
tuinor coelaln numeroo* red fraanka TW 
boo Main akara* leatlwcd tiepo»i» «< he wmbe m 
to heaeier •apgjortria itreena- The re*ta» 

and pboqjbotimffOc aed »um *»eJ«e* aothni* »- 

aarkabJe Tb* ZJudUwnireTitam •how* tb* tan» 
edk lobenherpodtn* TUi tumor mriMe a tk 
»drtB*l cnrtrt m ajaai placet and chrff4 Ue 

retKolaraon* of tbe coflei, rather til tt* ikaw 

mlaf K»e Oalng to »U cethilantr lack « 
«aoM>*aIttian meaiton and neern**, I bebe%* 
(nmor moat be ceruodeted maigaant 

TMj pw-i^ camnotna of »Dprartn*l gland (e*r 

tknl type) 
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Chart Number 16156 The foUorsnng case 
r\as taken from the autopsy records of 
Presbyterian Hospital 

Case 5 PJR, a male, aged 58 jears, was 
admitted November 3, 1015, complaining of sbort- 
nebs of breath for 1 1 ear Famili historj' w as essen- 
tially negative except that one sister died following 
an operation for abdominal tumor Patient had 
been well until i year before admission xvhen he 
developed an increasing shortness of breath and a 
cough The cough has increased with the production 
of a thick sputum occasionally streaked with blood 
There had been a progressive loss of strength and 
weight There had been no change in his hair 
On examination he showed evidence of consobda- 
tion of bis nght chest with flatness in the lower part 
The liver edge extended 7 centimeters below the 
costal flare He had a leucocytosis The prostate 
was enlarged X-ray examination showed the chest 
to be fill^ with metastatic tumor X-rav of the 
skull showed metastasis in the nght panetoJ region 
■\spiration of the chest show^ on imcroscopic 
examination, tumor cells, epithelial cells in character 
but not diagnostic 

On autopsy, he showed a cortical tumor of his 
nght adrenal with metastases to pencardium, endo- 
cardium, lungs, liver, kidnexs, and retropentoneal 
tissues 

The foUowmg case presented the evidence 
of pubertas prtecox with hirsutism, but with- 
out demonstrable evidence of adrenal change 
by X-ray There was no operative inter- 
ference 


Case 6 L S (Chart No 379627), a boy aged 11 
years was admitted to the hospital May 29, 1933, 
rompkming of dwarfism, excessive hairiness and 
®^tunty Father and mother were ahve 
and irell There was no history of family abnormali- 
ties Patient was the first bom to his mother and 
consdered normal up to 22 months of age At 
nat time he began to show evidence of structural 
anges He began to become hairy at the age of 5 
and at 7 or S \ears developed adult gemtaha 
a ard at school, was apt to be moodx 

l^oi ® times was good-natured, he was 

a about his condition He was 

proud of his strength and adidt characteristics, and 
L, agars No sexual history could be 

^ he refused to answer all 

questions 

rirHu he resembled a muscular achon- 

on 'ath profuse growth of hair 

^hest, shoulders, arms, back and 
bliwi hlis genitalia were adult Red 

per count was 4,880,000, hemoglobin, 92 

with nnl ’ '™te blood corpuscle count was 11,500 
po ymorpho nuclears Soper cent, lymphocytes 



Fig 7 Case 4 Before operation, showing the hair dis- 
tnbution 

16 per cent, miscellaneous 4, and basal metabolism 
plus lo There was no hypertension X-ra\ exam- 
inations of his skull showed no change from nor- 
mal Repeated Wassennann tests were negatixe 
Unne hormone findings by Kurzrok 


Date 

Prolan 

i Theelm 

JIlJ JO, I{)JJ 

1 A\cff3tr\'e 

{ Negative 

May ji isijj 

I Negative 

1 4 rat omt 5 per liter 

Jane i mjj 

1 Neipitive 

' 4 rxt units per liter 

Juno 3 injj 1 

Nepatnx 1 

1 4 rat units per liter 

Jmte ; 1 

1 Negative 

! 4 rat units per liter 

Juae 4 I9i3 1 

Negatr\c ] 

[ 4 rat units per liter 

June s, I9J3 1 

Negative j 

[ 2 rat units per liter 

June 6, rpjj 

Negativ'c ! 

1 Xo rat units per liter 

June S, 1933 

Negative j 

1 

4 rat units per liter 



r« 8 Cm8 <hoy(rficy«»no/«4w Shimmiw** 

hlr^caB ua [K t cmajw navibBay 

Aiml>rii«( Ui blood Knm, futlac, ««4 Protdo, 
7t arboo diond^ 68 1 to^ 90 fnmi p«r liin 
cblonda (u NaCl) j 79 uo-pnxnD mtracRU 
15 0 nULfrun* po bur pbaiphi y im 3 4 ao^m, 
isi t tmll-equmteQU p«T b(«T. poujkitm 4 8 
\ ny ramloathn cd tb« diert aboved 00 cH- 
dene« of tb^trra* Air la^crtiooi of tb« drraab 
abo«ed tb« left idreoil to bo Urfcr tban tbo light 
bat of Bonml thtpe. aod iMt n£deotf> ckosged 
>0 tbot a dtagiKau ol tomor coold be crviide 
Tbe patient «u ULra borne by bt* notber oik] 
DO hirt^ itudy «u poaoblo in tbit olm 

Tbe foiloirins cue wta one in wbich ihe 
dlagnosts retted betwee n a buophJUc idcnonu 
of tbe pjtuIUr^ tod bfUtowl hyjierpUtU of 
the adiTHialt 



r« 0 Ctai t \j bjcctn Indag N* 

<lt£a}t rvaltonofadmoJtiasar A HTBCwdoicreo 
rwbtBde Tkamo urntpeomtobo toor 


Cam 7 (Chart 310378 ) PJ Brijo>«araold 
«u admitted to the bo^tal, cooiptauuDf of obeaty 
and Imvolar EDenaeo F the bon lo Italy aaaa 
Domal tat iQitente laborer hlother «aa bon la 
Italy Tbcre * era 6 children Tbe eld»t, a female 
j} yean of age, dmabrd Tth grade In adiool, tbe 
•eci^aaa tbe pabeat tbt th]nl.a boy 17 readied 
7th grade In acsod tbe knartb a boy 14 aaa men 
tally debdent tba fifth child aaa ti \etrt of ago 
and and tba aiztb dnld died in [nfancr 

Pabent aaa of nonaa] birth and had had a nor 
maJ childhood nnhl ^ean of ago aben menaea 
began 5 be began to mcreaae in aelgfat Her 
roe na ea acre regular for s moctha and tbra ceaaed 


They did not recur until a \ean later She de\el- 
oped a tired and ileepr feehng She baa had head 
ochca over the cyei and tn tha occipital regfea fcc 

tbe laat few jan Theta occurrad a haey grwath 

of hair 0® head e>ebroaa, and acme 00 her taea 
and clna and on ama and Itga She nrfloed 
Crom chilly feebnp and bad CaiQtj gipcQi 
She aagked 3 i poonda aad waa 63 loche* B 
baght. Sba had a beary groath of hair 00 b» 

bead, aome on the cbeeia, upper tp and c±ua ThCT 

aaa marhed hair oo bet arma and legi Thapcl*: 
hair dialnhutjan aaa raaacuhna Her brcaata »»* 
median ned and bet abd ome n aaa pendal** 
Uanermama teata acre negibve Blood area *ta 
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IS milligrams per liter and blood sugar ■ivas 97 
Basal metabolism rate i\as plus ss X-ra\ film of 
the skull showed no change in the sella turcica 
ETtammation of her eve grounds w as negative Ps^ - 
chological determination classed her a “borderline 
defects e” Her blood pressure was 170/30, pulse 
averaged 90 

On Februarj" 4, 1933, examination revealed 3 rat 
units per liter of ovarian foUicular hormone in the 
unne On June 8, 1933, examination revealed 9 rat 
units per liter of ovanan folhcular hormone in the 
unne Air injected on May 5, 1933, showed both 
adrenals were remarkably enlarged but apparently 
01 the sjmmetrv of a normal adrenal Patient men- 
struated for 6 da^’s while in the hospital, receiving 
ouutimeters of antuitnn during the week 
ohe showed spreading of her teeth suggestne of 
acroraegah There was no change from normal in 
the ciitons, labia, or pelvis 

( Ik °'®E®osis was made but it rested between 
Ul oasophihc adenoma of the pituitary, and (2) bi- 
eral h\perplasia of the adrenals 
o !3 ® j 451 144 ) B , a girl, 23 \ears 

On ®‘^o'itted May 7, 1935, complaimng of hair 
for ohest Familv history was negative except 
lar ( excessive hair on her bods simi- 

hari k Putient This girl is 1 5 years old Patient 
emni^'* “0 uppurentlj. normal childhood except for 
menses began at 12 years and are of 
nn (ti ( tt^pe The flow is normal, with 

sturbances up to the last period which she 



Fig 1 1 Case 7 \n injecuon X ray with traang There 
IS apparentlj a hyperpUsm of both adrenals 


missed without any known cause Since she was 
13 jears old, she has had a graduall> increasing 
black hainness of the chest arms and legs, and also 
of her face 

Examination showed a well nourished bodj She 
was bright She had long black hair on lips, chin, 
chest, abdomen, legs, and arms The pubic hair was 
thick and masculine in character There was no 
change from normal in the clitoris, labia, or vesti- 
bule She had no htpertension Her blood exami- 
nations were normal Cystoscopx was essentially 
negative X-raj of the skuU was normal X-raj of 
the chest showed exidence of an old empxema with 
operation on the nght side Air injected into her 
perirenal spaces did not reveal anx change in the 
adrenals suggestive of faxTurtroph) or tumor A 
pelvic examination did not rex'eal anj demonstrable 
change in her uterus or ovanes from the normal 
Case 9 (Chart 452126 ) L Z , a Jewish girl 21 
xears old, was admitted Max 27, 1935, complaining 
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o( MrvDuam tad tboonotl kt]r dittribnUon, for 
ijnr Fatmljr blitor/ wtt Befttlre PaUenthad 
bad a (aidj- noma] cbildbood. ITer rrram bcyan 
at 14 >Tar* bixt havt i>cver been rtjular They are 
acr» very tcanty aod abe mi»a Krtral moethiat a 
Umc 8ht baa kat aelfbt la the kat few nwotha 
Sb« haa been rery caatable emotlon^y She haa 
had to fhare the hair that ap^Ktted 00 her face and 
arm On the thjfhi and the hair h k»( and 
hlack. The hale on her abdcaaeB aod (eni- 

taha b thickaod Batscolrae (0 dktnaQtxm Shahaa 
DO hair oa her cheat. 

ExammaHoo rereali aonntl pelrlc orfaoa, with 
DO cfaaafe la the ditona or bhia. Thmaaathffat 
b^pertensoa 140/80 Ifer bfood couat (hoard red 
blood corpoclea, 3,300,000 hemofloMa, 93 per 
cent whita blood etrrpuadet eiHh poly 

nwpboaaclean 87 per cent. Her baaai taetabobam 
aas nuDO* 7 waajciToaaa tats acre ocfatire 
X-rar films of her aknll aad efce« acre netatne. 
Her blood chemistry enmlnidoos aen eMcnbaOr 
Dormal Her arloe oa examlaatloa by Dr Rnnroa 
■hoard (i) 8 rat amts folUailar hariDOQe per btrr 
(s) foQIcie atlmohtlat horwaxM tMt present. Mr 
lajeeted annad both adrenals chd oot show aa) 
dABfe la the adreoah that would warrant a dsac 
QOtts of hyperplasia at PUDor 

The foUoviftg cue preteated the lytsplotna 
of bimtkm more or len dlttuHtooce 0/ 
menstruitloQ but do demomtntkiQ of tdnn 
il trrmnr aod DO opentire iDterferesce. 

Cm le. (Chart s^sod ) G a married 
woman 30 Tears ^d. was admitted on lUrdi 3 
IQ35 m>wpbtntn | cl pain hi the rlfht with 
dytcsla aad (rttpicBcy She tho had dj a y aea on 
exertioa,lBcxeass b aelcht aod b (rerm ik ot hair on 
her body face, ansa, aod Icp FTer famDr blitorv 
was Defatlre. Patleat bsd had a normai cwldlmnn 
Shsbefia to moMtnateat is >anaf afe Periods 
mcTcajed la amoont op to her marrlaf* at >0 }eais 
of «t* She has 1 ebtd 4 yean old. For the last 
year her hare locrosed, Wstlaf 1 1 days or 

so and for a period of 3 to 4 meolhs, it sppeared 
daily Doilnx thb t™e the hair appeared on ha 
bes, anna, abdotnen, and le^ She su red her faca 
aod abdomen to make them appear fendaloa 

Examiaadoa lerraled a stoat yoons momaa with 
peadnkos breasU She had hair 00 Lp asd dib a 
rTt«U dtstnbntloo of pab*e hsir and loaeaserf hair 
on am aod lexi. There was do hvpertcnaloo 
pdrk cBuninatJca sho» »d hyp ertrophy of liWa aad 
dltoris «ith DO pa^ble massa b the forslrcs or 
chaaie in the ntems Her biood coont and Wood 
cbetoBtry sere noRDsl Her nrloe ihoned pos. and 
entowMpy with pyekfraphlc itodla rrretlsd a 
coioa bncilhji cystitis X-cay filmn of her chat and 
shall ners neca tire Air b)^rd aroood both adcc 
nals did notsEow any chanjm thsU aoold aartanta 
disfoosb of licrease b ^ or of tnmor of the 
adrenal 


OB*t»VATtOW« 

Hypcrteiujon ocam In many casa Tha 
has bm reported b the cuntlnoous type aaj 
Is tmully asMcUted frith a more rapid krt 
beat thin oonnal In our Caae j the pel* 
rate «u consistently over ijo bests per 
mlnnte. The blood pretsare wu between 
160/110 and 195/105 TVhIghfytto6ctwl- 
in^ In the 4 patients operated npoo b orda 
ISS 19s 1381110150. FrotQcasah 
the literature the lyitoHc retdmj Ttiia b a 
wide range, rlsfjw rapidly with crerdH and 
ftllinf nyddly with rest The hypertfroBi 
of tumors of the adrenal tocdulla msntffWr 
Itself more frequently In the panayimal type, 
assooated with paJ^tatioo, weabiesa, 
nca and fainting during the attack, and with 

S 'oeni of pttlmooarv edema, and freqaect 
A most Interesting case of panrqiml 
hypertensioo has been reported by Porter 
and Porter In which an adrenal ttanox nc 
ceasfuHy rgnoved wu pathologically rroorted 
b> Ewing u oirticaJ tonor of the admuJ 
Wliy this should hare produced these msp' 
toms is not dear 

Of Interest hu been the asKstiatkiB of tk 
redne» aod doaldaesa of the face and hands 
with polycythesnia. A case reported by 
Hunter Mc&lHIan Boyd and Cameroa, had 
a red blood count of 5 syo/xo and t bemo- 
jtebin of 109 per cent A case o< Khavioe had 
a red blood count of 5 500/100 The case of 
Kayser and W alters had a red blood count of 
5,990 OOP and a hemogloUn of 80 per cent 
oui±er reported a caae with a red blood cooat 
of 10 500,000 On]yoncofoiirpatients(Caiej) 
showed the redness and dusldnesa, and it wts 
the only with pofyeythemia. Her red 
blood count wu 5 7004300, and her hemo- 
gloUn wu 134 per by the Sahli method. 
The blood csxints of the other cases with 
definite tomori, showed no change froo 
oonnaL 

The blood count In the cases of viriHam iwt 
without proved toniors showed no change 
from nonnal except In the cue In which the 
dt«pnfwl« rested betwuii adrenal hyperpfaali 
wrwT basophilic adenoma of the pituitary 
7) and fai this case the red blood coont 
wu 5 joo/oo and the heIDO(^oHn wu 95 p® 
cent 
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Basal metabolism tests showed results 
which probably had a bearing only on the 
general endocnne state and not speahcally on 
the adrenal situation The reports showed 


Case 1, not done 

Case 2, +31 (case of obesity and Icov sugar tolerance) 
Case 3, +i 

Ca5e4,— 5 

Case 7,-7 (case of pitmtarj -adrenal uncertain diag- 
nosis) 


The chemical analyses of the various bloods 
showed no change from normal, or with some 
change from known causes not apparently 
related to the adrenal dysfunction Only i 
patient showed low sugar tolerance (Case 2) 
Studies of the blood m these cases by Loeb, 
showed no abnormahties from normal in 
chJondes, inorgamc phosphorus, sodium, 
potassium, or calaum 

Studies ui the sodium chlonde balance re- 
vealed no change from normal There was no 
evidence that these cases had the opposite of 
the low balance seen m Addison’s disease 

In I patient (Case 3) an air injection X-ray 
picture of the remaining adrenal, 30 days 
after successful removal of the tumor, showed 
an apparently definite increase m size of the 
shadow of the remaming adrenal (Fig 20) 

The report of Dr J J Pfiffner who so kindly 
analyzed the tumor in Case 3, was quite 
interesting He stated 


A fraction from the tissues nas prepared and 
f^yed On the adrenalectomized dog for the cortical 
normone (life maintenance factor) I was unable to 
oemonstrate the presence of the hfe maintenance 
The quantity of tissue available in work 
° IS always a limiting factor We can 

, , our data, however, that the concen- 

ratioa of the cortical hormone in this adenoma was 
L per cent of the concentration of the 

TOOne m the normal beef adrenal cortex No 
. can be made with the normal adrenal 

to mc'tu point are available It seems 

sibilih observations speak against the pos- 

monp /ft " excessive secretion of the cortical hor- 
luaintenance factor) occumng in this 
COT+1IV.I In the course of separating the 

tioni: ormone fraction from the adenoma, frac- 

Ihe '’“^‘oed which should have contained 
ftartinn "^cmones if thej' were present These 
dons were turned over to Dr I^rzrok 


^u^estions have been put fomvard 
P ett for these sevual changes (a) The 




Fig 12 Cases Air mjecUon X-tay w ith tracing There 
IS apparently no evidence of adrenal tumor m this case of 
hirsutism. 

adrenals act directly on the gonads (b) The 
adrenal cells retain their pnmiDve sev funcDon 
and produce changes themselves (c) The 
adrenal cells stimulate the antenor lobe of the 
pituitary which in turn acts on the gonads 
He was of the opimon that suggesDon (b) 
based upon investigaDons by Laulame and 
confirmed by A Kohn and Brachet, held the 
strongest consideration, and that the medul- 
lary and testicular part of the ovary are closely 
connected at an early stage wath the supra- 
renal gland cortex and should be involved 
inth the suprarenal cortex dunng further 
development When this change occurs m the 
suprarenal cortex, it is accompanied by secre- 





lion from the*e tc*ticul«r cell* «nd through 
Ihe trttICuUr hortooDC mMcunnuatloo I 
producrtl rxniniiutwo of tbc orarfw fd 
reported cmiev, hooCTrr ippiimtly thowed 
rw cbinge crcqat atrophj 
The hlrtofo^j, of tbr^ tumor* ibcnred • 


\'«rlauon between Ihe ca'e nilbcwt rodocrine 
*yfflIUora ind thow: *nlh endocrine 
tom Zn <.«»c f «i(h oo \-ir{h»at tbc tumor 
had a \’»rii'd mofphok'g} «ith aria of 
cord* of epithdlai ccD ncmnrtcctit of tU the 
lajer^ of itu. adrenal cotter The rxa 
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fasaculata tj-pe of arrangement perhaps 
appeared in preponderance wnth fewer areas 
resembling the reticularis, and onl} occa- 
sionally, an area resembling the glomerulosa 
In the remaining cases all laith \nnlism ihi 




pranulir Hintlj latiophilic c\ toplnsm sep^rated bj delicate 
«epl,i with capilhnes 

resemblance to the reticular zona was more 
apparent with only a few areas resembhng 
to a slight extent the glomerular zone 

This apparent vanation of the cells of the 
tumors IS of special interest in view of the 
work of Brostner and \ ines in w'hich they 
found \n\nd red granules stained by fuchsin m 
the cytoplasm of adrenal cells in cases of 
\inlism Since the fuchsin granules were 



Fir 18 Case 4 Photomicrograph of tumor near the 
capsule Areas resembling the reticular Ia> er are shorni 



Fif 9 C^l Air ojrctjca \ ny krtli 
■■mid mJa •droal bcforr •pentioe 

found Id tlie rcticulv Uyer of tbe wlmu] 
the wumptVDQ trow thtt the locretse In ccUi 
tod the [i^eise in ilze of the>e tdrenals tu 
due to t ditoge ia the reticultr Ityer Gold- 
tlefaer tod K^er ciUed ittenti^ (o the 
importtoce of this obtcrvitkiQ tod confirmed 
thw findin«. They lUted thtt the mlcro- 
fcopfc extnuDttkn the tdrmtli fa 5 ctte* 
of hlrtuUsm tod obexlt> without toinor 
ihowed the fonottxn of in unusutOy broad 
reticular U\Tr of the cortci. Thla layer *tood 
out rK)t only for iu tboonotl width bot alto 


Fi( to Cmj AJ d)k1Jix lU taises cT and 
•dnw BeetA tfUT ofimtxiD Ifa »Jrtwd iharWw b* 
■ffamilly B ClUajl b dM Lb* A*<V* afyvt H 

by the Intcote tUminf of the cell bodiet wflb 
Main 

Drottoer and Moa collected frtnn virfcio* 
•ourcet nratcrit] from 8 ouct of coctJctl 
ctrdoomt tod reported rerificatloo of the 
tnooalJ(M of choical virilhm with fuetdo- 
ophil grttmies In the tdrrnti ceD*. Ther 
MVKUte the pretence of the fuebdoofW 
rnttcrial with the matcullninttoo of the 
female although there U do proof that the 
matcHti fa the taut] boftnone which ciotei 
tex i rv a taL The fudnloophll inbfUncc mai 
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reported absent in growths whicli i\erc not 
accompanied b} sexual changes 
With the I^Iasson tnehrome stain whidi is 
identical in all details to the fuchsinophil 
stain desenbed bj Brostner and Vines, these 
tumors shou ed relatn e degree of this reaction 
(Table I) 

TABLE I 


Ca<e 

Surgidl PtUjJNo 

Fu*<h<in<TplHl reicUon 


1 

364:3 

1+ 

None 

2 

47SS4 

4 -f 

1+ 

3 

58306 

44 - 

1+ 

4 

58597 

3 + 

1+ 


For comparatl^e controls to determine the 
amount of fuchsinophil granules and wtli 
estimations in relation to the amount of the 
tumor cells, ue found (i) Normal adult dog 
adrenal, Yj, hour post mortem, 2+ reaction, 
(2) normal human adrenal, hour post 
mortem, 2+ reaction, (3)* normal human 
adrenal, hours post mortem, 3+ reaction , 
(4) normal human adrenal, 12 hours jwst- 
mortera, 2+ reaction, (5) normal human 
adraal, 7 hours postmortem, 4+ reaction 
The dog adrenal shoned most of the fuch- 
smophil reaction to be in the cells of the 
rebcular zone of the cortex, less in the 
t^acular zone, and practically none in the 
yomeridar zone There were cells scattered 
tnroughout the reticular zone that took the 
reaction very strongly, but the majority of 
1 faintly The nuclei were 

subtly darker than the majonty of the cells 
m nis zone with the tnehrome stain, but i\ hen 
amed mth hemotoxyhneosin, no difference 

An human control adrenals 

wed this only to a very sbght extent 
< study apparently did not show the 
nnrm ‘^’iVast between the tumors and the 
^ ^ controls, as did the reports of 
Vines Definite increase in these 
thmi, ^ present, however, scattered 

of tlio^ tumor areas The importance 

lar of the function of the reticu- 

adrenal cortex and of the 
eraniil ^ increase of the fuchsinophil 

L An Inrsutism is somewhat increased 
Miller, Deansley and 
ad, who demonstrated an enlarged 


enlarged 

,n addihon to the dormal tissue 
of “Mid, ,t .utopiy in » case without .oy symptoms oi 


reticular layer of the adrenal cortex in the 
immature female rodent, and connected this 
“Zone X” wnth the influence of the adrenal 
cortex on the functions of the sex glands 
Goldziehcr considers the enlarged reticulans 
m the patients with obesity operated upon to 
be due to an exaggerated Zone X as regards 
both configuration and staining properties 

In all the tumor sections, the presence of 
lipoids was apparent The Lai^aw silver 
stain showed that the tumor cells m all the 
cases were silver positive and did not form 
reticuhn The Fontana and phosphotungstic 
aad stains revealed nothing of note In one 
patient (Case 4), the iron stain showed depos- 
its of hemosidenn There were no nerve fibers 

CONCLUSIONS 

1 Adrenal cortical tumors may occur wnth- 
out \nnlism 

2 Adrenal cortical tumors may occur wnth 
endocrine changes as follows (a) pseudo- 
hermaphroditism (female) , (b) premature 
puberty in the male, (c) growth matunty 
with masculinity m female children, (d) 
hirsutism, amenorrhea, and adiposity m adult 
females, (e) after menopause, an indistinct 
picture with adiposity, (f) possible inversion 
changes m male adults 

3 The adrenals may be adequately shown 
by the X-ray after air injections 

4 A possible diagnostic unne hormone is 
present 

5 Removal of adrenal tumors by the 
transpen toneal route is surgically better 

6 A percentage of cases of collapse follow- 
ing the removal of the adrenal 

7 As yet control of the collapse by cortical 
hormone is experimental 

8 Removal of the tumor produces a symp- 
tomatic cure of the endoenne symptoms but 
has no effect on the anatomical changes m the 
pseudohermaphrodite 

9 The metastases of these tumors produce 
the same endoenne changes as the onginal 
tumor 

10 The tumors that produce the endoenne 
changes have cells which resemble most the 
reticulate layer of the adrenal and have an 
mcrease in fuchsmophil granules over the 
normal 
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II Admul rortJaJ hormone koimn ms 
cwtin ha* Dot been t§tn»n*tnt«I Jn Ibcae 
tumor* 

I* A iirT or \'iriU»m hormow of thr»e 
luwon lui not }-ct fxm proved to bo prowait 
I«Wit oqjfmBOjat tBikloZh' } Bt tWSqaWr 

dmanoT ot ibc ctxoc, iot bM modun »nd hcWotorm m 
tk* n&x VT i»*T» 10 Di I J PtiiW hr \m 

citHtl votC <m tbr hfe Ematnufa CkW t« Dr W C 
><■ Gkbo for ba kno gl mtcnab ud to mt ej tbe 
wUS ti tb* oTokifxal ten n («■ tier atatmal tkcu n 
feaLuoo, aad thcr coopmtiM 
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skillful removal of endocrme functiomng tumors 
One need but mention the spectacular relief from 
attacks of paroxysmal hypertension, bv removal of an 
adrenal medullarv paraganglioma, or the cessation of 
hypoglycemic fits of coma by enucleating a Langer- 
hans island adenoma, or the restoration of calaum 
to the moth-eaten skeleton of an osteitis fibrosa 
cjstica by similar excision of a hyperfunctioning 
parathyroid adenoma, or the transformation of a 
mascuhmzed female into a refcnumzed woman by 
removal of an ovanan arrhenoblastoma 
The adrenal cortical tumors are equally fasanat- 
ing in their production of bizarre endocrine manifes- 
tations pseudohermaphroditisms, sexual precoaty, 
sexual inversion, masciihmzation of the adult female 
as m virihsms and hirsutism, and feirumzation of the 
adult male mth gjmecomastia, etc At e are grateful 
therefore to Dr Cahdl and id others rvho record 
their chmcal observations, for we need larger expe- 
nence to aid us m earher diagnosis and to improve 
our judgment of the wisest therapy AA'e must be- 
come more surgically minded toward these gemto- 
suprarenal syndromes, not only in regard to tumors 
when mdications for surgery are obvious, but also 
in cases in which quite similar s>mptoms and signs 
are due to hj’perplasia It must be increasing!} 
leahzed that the size of a ductless gland is not 
necessanl} an index to its function The larger 
goiters are ordinarily assoaated with diminished 
thyroid activity A\'e are long since accustomed to 
practice subtotal thyroidectom} for hyperplastic 
hyperthyroidism even though the gland itself be 
enlarged only slightly And until a now unpredict- 
able method is evolved for combating overproduc- 
tion of an internal secretion, we must resort to the 
cuUmg away of most of the overfuncboning tissue 
The most formidable difficulty encountered in 
pmmng the diagnosis to adrenal cortical overactiv- 
K those cases, the great majonty, m 

vnicm no mass can be felt and m which retrograde 
Pjelography also fails to reveal a tumor I am 
r^?i ‘“pressed therefore mth the aid Dr 
ml obtained by utihzing the mjection of air 
0 the pemenal fasaa in order to visualize the 
en^s by X-ray This diagnostic maneuver would 
utmost importance not only m 
small to feel, vet not large 
ini, mstort the p} elogram, but also m detect- 
oht, ^rplasias, and in the case of large tumors, in 
notion of the size at least of the 
supposedly normal adrenal 


However, if enlarged adrenals were found by this 
method, there would be some who would contest 
their responsibihty for the sjuidrome, prefemng to 
assume that the hjiierplasia was secondarj' to the 
so called “pituitary basophdism,” as claimed by 
Cushing Such difference of opimon could be settled 
only by subtotal bilateral adrenalectomy , if the 
syndrome vamshed thereby, it would be reasonable 
to consider the adrenals as the pnmary cause After 
all they are simpler to explore than the hypophysis 
I am interested m the transpentoneal approach, the 
technical merits of this as compared with the cus- 
tomary renal masion from behmd is not one which 
the intenust is quahfied to discuss, but it would 
seem to possess one advantage — it might permit a 
view of or at least palpation of the pelvic organs 
and thus exclude an arrhenoblastoma 

The differentiation of adrenal cortical virihsm 
(with amenorrhea, heterosexual hypertnchosis, per- 
haps obesity and hypertension) from Cushing’s 
disease, arrhenoblastoma, and possibly , oat-cell 
thymus tumor, presents considerable difficulty if a 
tumor cannot be demonstrated as m the case of the 
pituitary, thymus and adrenal, by X-ray% as m the 
case of the ovary , by palpation, '^Tiether hormonal 
studies of blood and unne will prove helpful re- 
mains a question for the future At first thought it 
appears odd that a condition suppressing female 
functions should be assoaated with an excessiv e out- 
pourmg of female sex hormone in the unne. A 
paper (not by the writer) is to be pubhshed shortly, 
reporting excessiv'e amounts of male hormone m 
vinlism, a finding more in harmony vnth the 
chmcal picture 

AVhatev er adrenal secretion is responsible for these 
extraordinary endocnnopathies, it is certainly not 
the medullary hormone, suprarenahn, nor the “in- 
dispensable to hfe” hormone, cortin These sex 
abnormahties have not been reproduced expen- 
mentally by long continued overdosage with these 
substances 

It IS to be hoped that some day we will be able to 
assay an individual’s hormones quantitatrv dv in 
blood or unne or elsewhere To a hmited extent this 
IS possible even now But when this can be done 
accurately for each hormone of each ductless gland, 
endoenne diagnosis and endocrme therapv will be- 
come vastly more precise and dependable Mean- 
while, however, we should famibanze ourselves with 
well estabbshed endoenne syndromes, for bnUiant 
cures can be achieved even now. 
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SURGERY IN ITS RELATION TO HYPERTENSION^ 

^ WWCHEU- >tcK OLUO, IID FACS t-® 

OJ»iOE i BRCnCH'MIX.Ju«i»m,i:ror^ ^ 


E ssential byperuarion u cEuxcter 
lied by ta abDomjRy high Wood 
presjofc, wUch nnder exdteinciit cod 
pbyiical ftndn freqa«o^v rt«» Kidderdy to 
peels. It cfcvidopt most frtqueoUy Id 
yemog p«f^ in tht tilid md loorii detado 
of life but It tlso may develop In the first, 
•ecood end fifth dcckdet. JtM proereis oiev be 
aloiF moderate, or r^ild ternututmgb/eetto 
toisyomiJterocaet Uittprrjgreaaissknr at 
3 or 4 T«J», U moderate and at j 8 months, U 
rapid- EtloioflcallT ecaeotUl hyperteoaton U 
probeUy dne to a fault In thi neurogenic 
endocrioe \aaailir nechanitm, since no other 
apparent etltdoglcsLl faoon on he demon 
atrated- ThcviMjlarmethinismoflfidMdaali 
developtof thU dlaeaae appears to re^xndez 
cessvay to aoniuJ trtmntl. an observation 
coofimxed oo cxuslnatkn of the blood pre*- 
Bures of children of parents with qs.3iUiI by 
pertrsasioo- 

Tbe appearance of low blood presnire m 
Addlsoca disease and the report curca (ol 
loarlug the removal of laofated scmrarenal 
tumor (so) with the soddoi drop ui blood 
pmsore loQowinf adminlstrstloo cd spinal 
anothetlc has aroused the tmagipatsoo <u the 
torgeons and encouraged thno ta attonpt 
tm^ csi ptooedores to decrease eodoome 
seerrtton or to paralyse the vasosnotor con 
trol CJTW Urge irascular areas by va rkws forma 
of rhisotomy Of tympathectoinv (t * 3 5 7 
8) \\ e have employtd a namber of sargiad 
procedures ood her^tb sobmli a irport of 
iheaeproceduresandtheresoltsobtalii^ The 
intcr^ foUowtag these opcralkms Is stfll too 
ibort to justify drawing definite cosidaskias, 
but the rttults alucb live been obtained to 
date suggest th*t surgical messorcs wtll prob- 
ably coma to plav an Important rbla In the 
(reattnent of essentaU bypertcaslon- The In- 
adequacy of medical treatment hsa furthas 
justi&eU soTgkal bveillgation and attempta 
at surgical treatment 


mOLOOT 

Phjrriologists have shown that endoertae 
scattktts, pflTtIcuhxly those oi Uk npn 
rmah pituitary and tDjToId glandi, pisy ta- 
portant rtUes fa mAlrrtiJnfng vascular tone 
Though these Secrctkms are fanportaat, H 
appears that the aaloawnk nervoos systias, 
narticalarir tic aympatbetk, piayi an eqoaBy 
unportaat rfilc hi the malntouttoc of mcolir 
loste. The autonocnlc oervnoj syitm In aor 
mal iTKlMduals acts as a rrjulalor or getrener 
of the neurojenic-endoenne vascalar medi 
anism. It stands In rendfoess to call out mdi 
reserves as the endoaloe semlloQs, stcral 
CDcrgy-^vlng fobstamxs, aod U rahes the 
blood preasorc to ladUtate the locressed otettb- 
ohcQ to meet the addltkpoal cnestsl and phy 
alcal dettund*. It alters the hocnecBtuIs and 
prepares the body for flight or fij^t (Caaoen) 

Excessive menuil a^ pbracal dfm—h 
iaay CB oae this Rguli dog xaecnnlsB to bnsh 
down and, unless the a»dliion b recognised 
early ajxl steps an tahen to reduce the stm- 
Uous activity of the faKSvidoai, the ifistsK 
will cooUnue to pngreas In other favstancr* 
the dbaue does not seem to ori^aste Iraa 
exceiarve physical or mesUl dmaocb bot 
appears to be the result of a faulty satanemk 
nervous system At the oDset the elevated 
lyatoHc and diastolic Hood preoares are of cc 
bmrticuiJtT tigaiScMncr, but as the cootlnaed 
load Is tarntii by the cardiovajailar meth- 
amnw damage resuHi, first In Ibt pciphml 
artOMS and then la the arterio and muscnl*- 
tore of the heart Symptom a, soch as bead 
ache and precotdial dlirtrets, tofctber with 
those of otttmic nephriUi, retinal beaoc 
rhage*, papilledema, and crnehral heaor 
rfaagea, appear In order nnt3 detth resits 
Hypertearion In later Ult part jo ytsjs 
of age, B»ay ilow^ looaoe, with a earre* 
spoDdlng devekipment ol artcriosdcfosla II 
annold be borne In mind, however that si^ 
tiiidainlf may }ort as often dmkip> 
result in cartflovisailar tod cerebral deggy* 
tion without the pcescnce of hypevlim^ 
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There are numerous other factors capable of 
produang increased blood pressures, but they 
should not be confused with the syndrome of 
essential hypertension, since in these instances 
defimte pathological factors are responsible 
for the hypertension For instance, the hyper- 
tension resulting from h}'perthyroidism, su- 
prarenal tumors, basophibsm, and eclampsia 
may readily disappear and the pressures re- 
turn to normal when the thyroid gland has 
been resected, the suprarenal tumor removed, 
the basophibsm rebeved by resection or by 
roentgen therapy of the pituitary gland, or 
when suprarenal hyperplastic tissue has been 
removed or the gravid uterus evacuated 
Artenovenous aneunsm, stenosis of the aorta, 
and glomerular nephritis can also produce 
h}'pertension, but unfortunately the patholog- 
ical factors cannot be relieved as easily as 
those produced byhyperthjuoidism and supra- 
renal tumor 


SYMPTOMS AND CLASSEFICATIONS 

Inaeased blood pressures may become well 
advanced before the patient is awmre of an 
enstmg hypertension Insurance examina- 
tions often are the first to chsdose that such 
abnormal pressures exist The development 
w symptoms follows a rather defimte course 
Hypertensive individuals are energetic, stren- 
uous, and ambitious creatures w'ho may not 
complain of any chscomfort until headaches 
result from excessive mental exertion and 
u Accompanynng this early symptom, 
e msposition of the individual may change, 
ana he or she may become imtable and com- 
P in of msomma Precordial distress or a 
nsaousness of cardiac action, with a sensa- 
n of tumultuous cardio-artenal action, soon 
ouows the appearance of the headache The 
ntmuapon of these prodromal symptoms 
s bometimes they appear fairly late m 
tim may remain more or less con- 

anH again they occur intermittently 

and appearance during sudden, 

sustamed, high blood 
as the individual is subjected 
mental or physical strain 
Dr abated the paroxysmal attack 
bpntc c observmg the fundi of pa- 

ufienng from hypertension m its va- 


nous stages of progress and with its varying 
degrees of blood pressure, has observed that 
the retinal artenes present correspondmgly 
varying states of spasm, namely, less spasm 
and larger retmal artenes m the earher stages, 
with slow progression of symptoms, and, in 
the later stages and m patients with a rapid 
progress of the disease, the reverse We would 
naturally expect a destructive process, a 
sderosmg one, to follow the one of spasm 
This suspiaon has been corroborated by 
Wagener, masmuch as certain branches of the 
retinal artery may vary in caliber due to 
spasm while others remain fixed apparently 
due to a sderosmg process Retmal hemor- 
rhages, flame-hke in shape, occur fairly early 
in the course of the disease, but papilledema 
occurs only when the disease is w^ advanced 
or the progress is extremdy rapid 

As the disease progresses, damage results m 
the cardio\ ascular mechamsm similar to that 
which has been observed m the retmal artenes 
Chronic nephntis develops, coronarj' sderosis 
with accompanjnng myocardial changes, and 
coronary ocdusion, may suddenly terminate 
the life of the mdividual In some instances, 
cerebral sj-mptoms, such as degeneration, with 
accompanying mental deterioration or vascu- 
lar ocdusion or rupture with the resultmg 
monoplegias, hemiplegias, and epileptiform 
seizures, may occur The artenal damage like- 
wise affects the function of visceral organs and 
peripheral artenes of the extremities, but the 
compensatory factors appear to be more capa- 
ble of adjusUng the situation than are those 
controUmg the arculationof the heart, kidneys 
and the arculation of the retma and brain 
Numerous investigators (4) have attempted 
to dassify patients mto groups relative to the 
progress of the disease, but none has presented 
a more workable group than Keith (16), with 
the collaboration of Wagener and of Kemo- 
han Kernohan conducted pathological studies 
of artenoles m innumerable biopsies taken 
from the pectoral musde of patients suffenng 
from essential hypertension He has defimtely 
demonstrated hypertrophy of the media, and 
m some cases thickemng of the mtimal hnmg 
Keith and Kernohan, and Keith, Barker and 
Kernohan, then collaborated in a study to 
learn if there existed a ratio between the 
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imoai <rf the ixterkde ud the tHdccen of the 
▼bscuIju-wiIL After enal/iinff loo c»*» thqr 
fUted that there did exist % dtfioltc deemse 
in the lumen of the arterkilm, in to • 

tMckeniog of the iralb, !n aompuwa with 
ipecirocni for blopay from patient* who wem 
not suffering fracn hTperteiidcttt* Thw foond 
that in a wraial Kmaff artery or arterWe, the 
ratio of the lumen to the width of the waQ h 
thout 1 to 1 Thu ratio deaetses with the 
advance of the dbeaae, and fn the iipfdly 
pTQgrening cava of enentfal byperterukc, 
the ratio dunged from the normal of a to i 
to I to I f cheating that the Icnoen efcher htl 
been reduced In kIm by the contracting proc 
CM of the medUi moKular layer or that 
there actually ha* been hrpertnphr of the 
media and Inttmal laym at the aitcnal walls. 
One can speculate coocemlng the factors re^ 
nxmslbde for xoch change and wv presume 
tnat it h fair to assume that the moacolar 
hypertrophy of the medial cod h a conmoua 
ohiQge to proride for the tddulona] 
stials on the cmaller artoies of the vaacnlar 
system from locsetaed vaacoUr tecttkA. 
Critidfln nray be raised reUtlve to the acca 
racy of readl^ of vtscoUr ttudies on Uopay 
matenal but »o long u tlK coQUot «iiO wts 
made on biopsy matenal we beffere that 
comparahsT reading is worthy of oaniidera* 
tipn tad suggest thd this thkheiiinf of the 
arterial wauls a definite finding associated 
with essential hyperteotloa. 

In grouping cases of hypertenskw acemEn* 
to the progress of the divav., Eeith has caSed 
t^jse wfth slow pcogreadoG Irvperten- 

oon, tboee aith modertte progresskm eady 
jaa/tgnod hypertenskm and tbw« with rapid 
peopva^oB maitfnani hypatea^oD since he 
tajped that these terms, bdign early maHg 
want, and mahgnant, would todicale not only 
the rate of pet^rtss, but would also signify the 
character of t^ symptoms for q rimp ie that 
“tnaligBant“ woi^ not only wgnlfy that the 
disease was rapid in it* progresa, but that the 
symptoms were also very marked, TW* cUssi- 
ficauoD is sBghtly mWesdlne since the pa- 
tients with bmigo hyportenvoci In the latw 
stages wtn present as marked cardioTiscElar 
ana renal imnptora* as those anffertng from 
QuUgnant bypertenskn Hon ever in Older to 


iaveabeftqtmderrtaailagofthe pw gi ttd it 

nature of the disease, ft b well to fcftnr tbh 
daaai&catkm until a betto one his beta dK 
ydoped- 

TVe, therefore, find that Edthi imp 
group those in which the (fis^ destkp 
dfW V bdodea indMdoab in wkaa ia- 
ease orlgiaates between the ages of ss and 55 
year* and continoes for a period of to to tj 
yean before It devekjpi to toch an orUnt u 
to terminate Bfe, In the eai^ sUm d 
benign bypertea ii km btermlttcnt bctdicko 
mu] tbepnseoce of retinal artabl apana m 
the only symptoms sod fiadfogs pnsoit ether 
than of elevated blood pressure. 

Keith a second group eaWy Mshfism hy 
pertmrim, which doidops vfiniteij /trf 
Mxins during that intoval bet w eea the 
ci^eenth and fiftieth years of life tod prs- 
gresses for a period of j to 4 years bcEoe 
death remits. Retinal artobi spasm h ssm- 
dated with hentorrhagea and evidence sf 
retinltb. The blood presort is capable of 
rbea of too mflHmetg* of tatfre my lyateCc tad 
t^ia tflsvfjlr Irrepaxablfi cinfite, 

tO TOcary andrnsHbhuinprtawliynptoaa 
in the later stam of m disetv lo gTW^ 

Keith 8 Udra group, vnilptaiil bypwten* 
liaa, which pfofreaaa rapUl} nay occw 
during the same ytara as in the early ma£^ 
naat group However the Bfe ocpectifq 
alter the onset of symptoms in thb gmop k 
mndi shorter and as'eragea only iS looetH 
VramlrimtifYn of the fizi^aS rtvtsb ITteiill 
spasm, aitenal scJqofb, redoltit, hemoniafc, 
smI edeafl. The symptoms of canDovwcab^ 
tad rrnaJ disease progress rapidly The lyw 
toOe blood pveaaurt frequently rises to * 5 ^ 
yoo miHiiaeteTa of mercury *od the dlaitw 
to ifio mMmelen of menmry 

grTOtw or scramcM. itocewmj 
O n the basb of postmorton lovntigatfc® 
and theoretical coniidmtioiis, aectioo of tw 
splanchnic nerves was soRgested by " 
19SI for the reflef of pyiorfe spifiD *7^ 
«idlty and bypersccretloei. In j^JJ Dtai^ 
polo coaridcong the bnporunce of t« 
n erves In the regidalloo of 
pressure, concebred the Idea of their resect*® 
to the treatment of bypertenakui. In the**** 
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year Bniemng and Stahl also suggested the 
same surgical procedure, and in 1924 Pende 
proposed, before the Congress of Internal 
Medicme at Milan, surgical treatment of 
artenal hypertension which consisted of re- 
secting the left splanchmc nerves In 1927 
Pien (25) performed unilateral resection of the 
splanchnic nerves for intestmal atony In 1 930 
Pien (26), following the suggestion of Pende, 
successfidly resected the left splanchnic nerves 
of 2 patients who were suffering from artenal 
hypertension In 1932 Durante, of Genoa, re- 
sected the large and small left splanchmc 
nerves of 2 patients suffenng from different 
artenal diseases These cases were reported 
by Santuca, and although they were not true 
cases of hypertension, the postoperative ob- 
servation mdicated a faU in both systohc and 
diastolic pressures In givmg a r6sum6 of the 
surgical techmques which have been descnbed 
in the Uterature, Pereira stated that Pien’s 
technique consisted of resection of the splanch- 
nic nerves by means of the supradiaphrag- 
matic approach, after resection of the tenth, 
eleventh, and twelfth nbs Rossi attacked 
the splanchnic nerves between the attachments 
of the diaphragm after resection of the trans- 


wrse process of the eleventh and twelfth 
thoraac vertebrie and, when necessary, the 
twelfth nb Pereira objected to the two pre- 
vious techniques because of the danger of in- 
'he pleural sac, and he proposed section 
of the splanchnic nerves below the diaphragm 
wimout resection of bony structures 
Our interest m attacking essential hyper- 
began in 1925, when one of 
s (Aclson), at the suggestion of Rowntree, 
v"' ^^od bilateral lumbar sjonpathetic gan- 
trunk resection, which in- 
trnn I sccond, third, and fourth lumbar 
sides, in a case of mahgnant 
rplfoT 5 There was some symptomatic 
nn1 J patient did not obtain a mate- 

thip blood pressure and we doubt if 

of matenally altered the progress 

nrrsci. ^hc failure to lower the blood 

fact heheve, was due chiefly to the 

and operation was limited m scope 

rami t *>^dude enough postganglionic 

tinn ■n defimte vasomotor relaxa- 

unng the same year, one of us (Ad- 


son) earned out unilateral cervicothoraac 
sympathetic ganghonectomy and trunk resec- 
tion in a case m which a boy, 1 1 years old, had 
mahgnant hypertension His blood pressure 
had been very high and there was resulbng 
cardiovascular damage Sympathectomy was 
performed for the purpose of determinmg 
whether or not it would produce vasodilata- 
tion of the retmal artenes as it does in cases 
of Raynaud’s disease when spasm is respon- 
sible for the reduction in the caliber of the 
arteries In this case the disease had definitely 
produced sclerosis of the retinal artenes, and, 
consequently, no relaxation or mcrease in the 
cabber of the retinal arteries took place This 
discouraged us from proceedmg with other 
operations on the sympathetic nervous system 
in this particular case, and it was not until 
1930 that our mterest was renewed by an ex- 
penence one of us (Adson) had m which an 
attempt was made to reheve gastnc enses due 
to syphihs by performing an extensive rhi- 
zotomy Rhizotomy m this last case consisted 
of section of dorsal and ventral roots on both 
sides, from the sixth thoraac to the second 
lumbar segments, mclusive The patient sur- 
vived the operation, was able to get about, 
and was not matenally mconvemenced by 
paralysis of the abdominal muscles, which 
condibon was reheved by the aid of an ab- 
dommal supporter The pam of gastnc enses 
was defimtely reheved but, unfortunately, the 
patient succumbed several months later from 
general paresis 

This expenence, however, suggested the 
possibihty that an extensive vasomotor pa- 
ralysis might be accomphshed by sectiomng 
the antenor roots of both sides, from the sixth 
thoraac to the second lumbar, inclusive This 
was earned out by one of us (Adson) with the 
aid of Dr Craig The drops m blood pressure 
foUowing successive sections of the ventral 
roots in the area descnbed were phenomenal 
The systohc blood pressure dropped from 200 
to TOO millimeters of mercury The diastolic 
blood pressure dropped from 120 to 90 milli- 
meters of Jnercury, but, unfortunately, post- 
operative hemorrhage developed though the 
clot was removed and a partial spastic para- 
plegia developed which persisted These se- 
quelas prevented an immediate report of the 
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Oic »j>d dl*continuuicc cJ tbe op«»tlve 
proctduTB untD October lo, iftjj when • 
KCDod fwBcQt with cMendAl byperteadm 
wft* opertted on At >Mt timf *ri erteoatre 
iWwrtrany of the ventr*] rooii on both cdo, 
from the elrth tboradc to th** Mcond hanbor 
•ejineDti, wi* done. 'The iwjiwl ot istereet In 
thi optritfan wti prompted by tHiT) f»clon 
(t) Tan blood prmuret xrf the on^otl peticot 
did aot return to the pdre-opmtlve levd* «nd 
the p«tient CDotinned to tbe eyvtoUc 

blood preaure rtogto; from 140 to 160 mtw 
raetert of mercury *nd the diutotfc from 80 
to no truTThnetere uw] (a) the rmlu <j( 
yUflcfirric eectloa obttloed by ooe of os 
^raig) did not Appear to produce the retolu 
aestred, which cagteated the poMlbihty thut 
the ipltncbnlc oper a l i c m as perforroed iW hhn 
WA9 not extensive euongfa ht Acope Aod Sd not 
indode Asmsiry vseocnotar Cb« at did veo 
trsl root thliotomv 

One of ui (CndiO has Introdnced An operm 
tion for eaentiAl hypertecain. whkh incindes 
A aenkta of tbe major Aod Imer aplanchaJc 
nerm bdow the dfapfaragm In Addltfon, 
the sympathedc trunk b e t w a e a the twelfth 
thende And first luiebAr sympsthrtfc gAO* 
^i( 3 a» WAS divided 'This operAtioo 
was performed by Crtig 00 October ^ 195* 
The spwoadi us^ to cxpQK the structures to 
be secyoDcd WAS s ftrAlgnt hoe indchm pboed 
lAtersIlj to tbe lower tbortek sod upper hun- 
bar ^Moet on the kft dde. ^ter tbe skio and 
sabareoUrtissoeA were receded tbe Utfishtiiu 
doni and the madratos lomborum nu a dea 
were inebed 'IV approach gave exedJent 
exposure of the aplanduiic nerve* iKit was fn- 
adiKpute Co per mi t Taaoral of the two oppei 
sympatbetk ganjriia Howercr In -subottpient 
cases, Ciaij did mdodc tbe fim lumbar gsn- 
gtion with section or reaecboa of tie ^inch- 
nic oerre On April 1 19J3 Craig a^oyed 
the tnpradiitphragmatk approach In i case 
for seetJoQ of the major and leaser spiarKhme 
Dcrres. He entered the medisstinttm 00 tbe 
right side oppoahe tV deventb rib liter bar 
ing resected 4 ceatl meters of tbe rib sdjacoit 
to tbe traniverae process In order to secsire 
ciposurt of tbe spiinchnlc trunk TV jdeura 
was ntber tbin, snd It was c^iened dunnt the 
opcrmlkm Cooieqoenlly be choae to anptoy 


the sabdHp hr agTTudc technique fnrintj 
fcfctied to for Us fntoro resedioo of 
ale zMrres and retDorab of first 
gnn#a. 

Perinp* the mow coannert mfjfr be ip- 
piled to these procedore* aa was appBd to 
thow oaeti by Peet, and which testify tie 
mofUficstion as pfoposed and ctxried tart by 
oae 0/ 0* fAdson) Thii new approach h a 
aobdlaphragmatfc, Intim-abdoadfiah rc trtp q 
ftooeaf appeosch through a hfgb kidDcy io- 
dsioti. It pennlU of ample room and ctpoairt 
ot the apfsndmfc dcti u , gist end Ktoed 
tam bi f gtngUa, aod the rcpmoiil ^and II 
sppean that the resolt is u eSectire a na- 
odiisting procedure as cxtenjlTc bfktenj 
ventTil rhhntonir 

Up to the present, October 1 1935, s^ pa- 
tients with csMotiif hypertension, of Ysmat 
degrees of ecvinty and ptocrcss, havt wta 
sohniftted to cxteaifve rh&otoany Sma 
have bad bflalml accdcc of fplaaAaic 
nems tncMing the major mhur and knr 
splanchnic nerres. Seven patientt ban beta 
subjected to bOatenl resection of iplaaAeic 
B«ms with ranon] of the first and aat«j 
Ismbar sympsthetL ganglk on both ddti. 
^pe d ams for bioesy were taken from eath 
sntirarenal gland a t case aod rctectkci of 
half tbe mpn r m al xUnd m each nde vt* 
parterrord m tbs 6 other esses Four patkati 
have been operated on for essential hrper 
tension by mlsreflsneous procedorts^ o an^ 
bdatend lumbar sympatbectoniy left carte- 
tboridc sympathectomy reseclioa of the 
sixth to the twtlflh intercostal nerve* to {*0- 
doce paralysis of sbdocnhul naaefes, a^ 
complete removal of one auwaraial 
removal of three-fifth* of the opposite saprs- 
reaal gland, pexfonned by Waltea (i^"* 

Ids ssaodates. 

Crfle for a ntnaber 0/ years has attai^w 
to after the cycle of endocrine seertti^ 
chiefly thooc of the soptiraiil riirtd,anda« 
pafbrmed mnnettwi denerrstjons fo r a ^ 
riety of cydo-asthenls as wdl a* for reenmag 
hyperthyroidism, rccurTfog doodcpd 
rawuDOtor dlitarbances, and hypertaw*' 
DeDemtioo Itself la* apparently wt aw- 
tinfled ttsentlil hyperten^oo, hut when c» 
fafeed with ipfsttcani: sectwo ft has W*® 
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quite effectu'e The DcCourcys (11,12) have 
followed the line of reasoning of certain physi- 
ological in\ cstigators who believe that the 
amounts of epinephrine secreted arc the 
factors responsible m determining the course 
ofhjqiertension They ha\ c, therefore ad\nsed 
and performed resections of the suprarenal 
glands, bclie\ang that it is neccssaiy to resect 
from threc-fourUis to four-fifths of each gland 
in order to produce the desired drop in blood 
pressure, and that it is possible to resect such 
quantities of the suprarenal gland without 
produang glandular defiacnaes and Addi- 
son’s disease Page and Heuer have reported 
a goodly senes of cases of hj'pcrtension m 
which treatment has been by ventral root 
rhizotomy Rhizotomj' has vaned from com- 
plete inclusion of roots from tlic sixth thoracic 
to the second lumbar, to partial rhizotom} , 
taking either the upper or lower half of the 
group desenbed Their results are not unlike 
ours, unless perhaps they arc slightly better, 
which might be explained on the basis that 
they made better selections of cases for opera- 
tion, whereas m the beginning we had to se- 
lect our cases more or less by trial and error 
Pect recently reported, at the Surgical Sec- 
bon of the American Medical Assodation, a 
large senes of cases in which he had sectioned 
the splanchmc nerves on each side He entered 
the mediastinal caxnty on each side of the 
spinal column after resecting a portion of the 
elei^enlh nb on each side He then proceeded 
0 section the major splanchnic ncrx'cs oppo- 
si e the mnth thoraac vertebra and the lesser 
^landmic nciw^cs opposite the eleventh 
^^aac vertebra His results are unusually 
and he attributes them to the fact that 
SKuon of the splanchnic nerves above the 
rnnf interrupts a few postganglionic 

which travel along the abdominal aorta 
plexus Even though this is 
as TO u ^ i^ini carrying vasomotor fibers, 
Tint suprarenal innervation, can- 

hv 1, ^ mduded in the operation as performed 
if ih diaphragm Furthermore, 

toK, k extensive rhizotomy 

thnm ventral roots of the sixth 

as second lumbar vertebrEe should be 

all ^ more so, since it interrupts 

the pregangbonic thoracolumbar sym- 


pathetic fibers below the fifth thoracic seg- 
ment There is a possibility that section of 
postganglionic rami may be more effective in 
relicxnng vasomotor spasm than section of 
preganglionic fibers 

Extensive rhizotomy, whether performed in 
one or two stages, is a rather formidable pro- 
cedure It was for this reason that one of us 
(Adson) therefore proposed, and earned out 
first on February ii, 1935, a subdiaphragmatic 
exploration of the splanclinic nerves, the first 
and second lumbar ganglia, and the suprarenal 
gland Through the right and left explora- 
tions, respectively, all of the splanchnic nerves 
as they enter the abdominal cavnty and the 
first and second lumbar sjTnpathetic ganglia 
can be resected, thus interrupting the w’hite 
rami whicli carrj' efferent impulses to these 
ganglia and lumbar trunks to the ccliac and 
renal sympathetic ganglia One is also able to 
explore, to take speamens for biopsy, or to 
resect, the suprarenal gland 

Up to the present time 7 patients have been 
operated on by this procedure, without fa- 
talities SLx of them have undergone opera- 
tions on the nght and left sides, respectively, 
on separate dates, with intervals of 10 days to 
3 months between operations The results of 
these vanous operations will be evaluated in 
another paragraph and so it is sufficient to say 
here that it appears that the results obtained 
from a combination of resection of splanchmc 
nerves and removal of the two upper lumbar 
s>’TOpathelic ganghons, in conjunction with 
resection of the suprarenal gland, is as effec- 
tive as extensive rhizotomy, if not more so, 
since there is an opportunity to resect the 
suprarenal gland wnthout producing trauma 
to the remaining portion 

BLOOD PRESSURE RE-VCTIONS IN HYPERTENSION 

The underlying and pnmary abnormahty 
demonstrated in cases of essential hj'perten- 
sion has been an excessive response of the 
blood pressure to various forms of stimula- 
tion This response is of the same order as 
that observed m non-hypertensive subjects, 
but It IS excessive The work of Hines and 
Browm on the hereditary factors indicates that 
this excessive reaction occurs early la hfe and 
follows the laws of heredity The modem 
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rk. t V nWrVT t hi fftadtc tBtrtofctfari lhwih gter t* i>fco*awT Tht 
m K agiwth dl— i«< tMCBtd tdtk tkla Mtn tStotowyllwu** IW ik*i 

battth»<y»tBhe»d Jyrtnhy piwmiiy tuA Tte «Wi A* KfattMU 


coocepCkrQ ^ «xKaUtl lopertaisioa b, theo. 
that the todJvWoal Infaera* a bypmeojitfw 
rascaocvtoT mechattUm. u oietnred bjr the 
Wood prcMtire. ThU gi ce a ri »e resctk m may 
be t cxosal hctot ia the pnxfuctkm of hroer 
tomu hypertitjphy of the uterk4ee, whldi 
erenuiate* ra Incretiod leveU of Wood pm- 
fore and Ifl whit we rccosm*® u the 
ttaje of eeuntial bypertsiWi 
A (fmple method hi> been crolvod to taCT*- 
nit the rractarnty of the blood pre»Bire.Thb 
bu deaignited u the mi fr$wr t$tt 
(Ftg t) aai cmslsts of pUdng the peti»l » 
hi-»M In ice water at * dejprei C *nd taking 
the blood preaeore. The btaal blood ptentirc 
U obtained daring rest the hand U lh» 
placed fa the let) watfr and in ^ •ecooda 
5o^ preawre riaa to what fa fcaown u the 
or hlj^ieat teaponae. The blood prw- 
aure retomi to normai to from j to 8 mtont ea. 
ThU ptwor teat then becomea a njeasnre of 
the IntUrHoal a reiponse to a pTtn atfamihu. 
It t» CDoatant for the bTpertetuive ctr pre- 
hypertenaivn todlvWiial and (a three to ten 
♦Wn»* greater than that foond to the normal 


oraoi>-b7peTle3aiTtanbJect The anptkatim 
ed thU tat b fmportant fa tie rptfakd* of 
the effecti of thmoenik pfocedara. Uee*- 
urea to control the blood preMuie, to be«fl« 
dre, most tmtrol thU TariaMlity 
Surgical meafures to whldi the Tiaoiaotj 
amtrof of a Urge portkffl of the blood I’eaaw 
la oil ofl fiTaa the central mechanUia can fa 
craloated to an accoratt degme by the chaaje 
and redttctloB of the cdOng and rajo motw 
reapemae to the cold ptesaot test It 
an dleclfvc metuufag rod (or thtrapew 
p r tu plu rca. It obTfates to aome degree u* 
difficulty mcewutered by attanpttogto^ 
uatg therapeude metatins to hjTJeriess* tiy 
oecaaloQal readlngt of the btooo pTmanr*- 
anro r a enr tk* ettsct cft romixi os 
BLOOD ntassout 
The completenm of aurried 
whkh denerrate the apUwiBlc drcoiad« 
can be meaaared with cCTafaferthU aoBr** 
effccta of poatart « 
iood 1 “““^ 

M with changea fa p»- 


cy hr atodyfag tla 
bfcwdprmurt The 
changes to some deg 



ADSOX, CRAIG, BROWGC SURGERY IN ITS RELATION TO HA-PERTEXSION 321 


ture In persons suffering with the chmcal 
sjTidrome known as postural or orthostatic 
hj-potension (Fig 2) there is a drop in the 
blood pressure, both sjstohc and diastohc, 
wh2e the patient is m the upright position 
which IS suffiaent to produce sjuicope Asso- 
aated with these drops is, in addition loss of 
sn eating m certain areas of the body F oUow- 
mg extensile an tenor rhizotomy, a fall in 
blood pressure develops which is comparable 
to that seen m postural hypotension This is 
measured by plaong the patient on a table 
which can be tilted at I'anous angles The 
blood pressure is taken with the patient m the 
horizontal position, then with the head down 
and the feet up, and then with the head up 
and the feet down A drop of from 40 to 80 
millimeters of mercury m the systohc blood 
pressure with an mcrease m the pulse rate has 
been observed with the patient m the upnght 
position A dropof thismagnitude presentsob- 
jecbve evidence of the loss of splanchmc con- 
trol to maintam the blood pressure in the up- 
right position Lesser degrees of drop m blood 
pressure have been observed after the less 
extensive operations 

rexal FtrxcnoN 

Studies on renal function have shown that 
there is a defimte change m the excretion of 
'^ter With the \ anous postures after section 
of anterior roots In daytime, when the patient 
IS m the upnght position, there is a decrease 
t)f water, during the mght 
^ recumbent position and 
w en there is a higher blood pressure there is 
an inaeased excretion of water and nocturnal 
^ P’age and Heuer m the report of a 
0^ hai-e shown that unnarj effiaencj^and the 

11} of the kidneys to concentrate was 
orma] before this operation and remained 
unchanged afterward 

SURGICAL INDICATIOXS AXD SELECTIOX 
or CASES 

In attempung to select cases which will re- 
toim- rhizotomy or extensive sympathec- 

tinn ’^uecessarv to take into considera- 

nf r.r„ ^ of the symptoms the rate 

disease the response to 
measures, the effects of the “cold 



to the cold test with or without the abdotninal binder 
Rhuotomv produces a hypotension which can be regulated 
bj the apphcanon of an aDdominnl support. 

pressor test ' the age of the patient, and the 
amount of cardiovascular and nephritic dam- 
age present Our e.xperience with patients 
submitted to the various types of sympathec- 
tomy and rhizotomy has taught us that the 
best results will be obtamed when symptoms 
are still mild and when there is d efini te evi- 
dence of an unstable level of blood pressure 
that is when the least exatement or contmued 
exertion results m systohc peaks of 200 milli- 
meters or more and chastohc peaks of iro to 
160 millimeters 

Naturally one does not want to advocate 
surgical mtervention in the treatment of this 
disease unless there has been deffmte evidence 
that one is dealmg with essential hyperten- 
sion On the other hand it is useless to advo- 
cate sympathectomy when the high levels 
have become sustamed and when irreparable 
damage has resulted from the progress of the 
disease We are quite convinced that when 
medical measures fad and when the cold 
pressor tests reveal hyperactive responses 
as observ ed m essential hypertension surserv 
is mdicated Our expenence also reveals that 
paUents developing symptoms m the third 
and fourth decades of life respond most lavor- 
ably to surgical mtervention and that those 
presentmg the symptoms, as grouped by 
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fully iii*Jy»d tod the rtitoj of the 
detemdoed before ictfve iwrIci] trt»tiMl 
U fautituted Altbouth there h no ip«ii: 
medkitioo or diet for the trwtnumt of tUt 
diM*e a thtftpetitlc te»t of the medial rrji- 
men h north while to determine wheUw « 
001 It b poaattJe to decroue the Mood prwt 
Mod to ameHonte the jvraptomi IV tnoJ 

advice riven coQfltti In en CO unpoj the f«dai 

to Hir lea* «fnrnaou*fy to famn rf 

wort, m i th dally midday reft peiiodtof an hoar 
and to adjuat hf* program la orda- to redoee 
the worr^ aaaociated with ccDOocrdc or 
eaUtence. Avoidance of mTnrright t change 
of vocation or an ettended vacatkm— tD art 
of dchaJte valnc la attempting to redua i 
itrecuona eaiftcnce. In the more atrerae 
caaea, coollnned neat In bed and the 
tratkm of ntch barbiturate* u phmobarUul 
and aodJiun amytaJ may taupofuflj lowtr 
th« blood prmoTt and n^uce tK Intoulty oi 
(i>e aymptoma. 

In an attempt to teiect lolUhle car* kr 
operatios in the begionliig of thb ttudy pa 
tuota wot tub^^ to Kiiaal inettheab kr 
the pujpote of detenninmt If the drop* b 
blood prenure cuiid be affected by tetapCK 
rarity paraJyzlDK the funetboa carried om 
the ventral roota below the fifth Lhonck 
•esmenu Curiooaly enough blood pr»fiirc» 
drofroed in all caiea, retard!®** the pta* d 
thedbeaje- JIuch of the dropmaj ha>Tb«a 
due to en CTtenshT vaaorootor parahth. 
which loduded aD the vemtj* below the dia- 


Kath in the benign hjp eitentive group and 
the early malignant hypcrtcnalTe group wID 
obtain macb more ntmactory n^ta than 
will thowr a bo arc grouped within the mallg 
nant group liiKe those m the firit (aogroup* 
mill atin Ka\T an cUatk Noacular a^atexD ca 
pable of being rclacerf wberau In the latter 
group there U more ULdv to ha>‘cbcenpenna 
nentdamage althartenoademsiaandBiadoo 
of the ^rasotlar walb Thb latter group b un* 
able to reBXind to wodUsting meawira, and 
the condition ln\'ari3bty baa resulted in Irrep- 
arable dama^ to the ^rasrulaj- ay^em bearl 
and Udnejx 

\\ e arc cpiitc In accord alth the practice o( 
having exfry patient who submit# himicU or 
herself for evamination for hypertensioc carc' 


phragm. There wai abo a possihffify ho* 
ever that the iplrial anesthetic produced part 
of drop in blood pressure bj ta hfhtk f 
the central mechajibni through the abaafp- 
tioa oi the anesthetic. The te*t of jjiiaJ 
aoesthesia ia, thereiort not ta reHabfe « ooe 
woeid wiah bi the ariecrioo of sidtaHc cant 
for opera tlocL 

tnaotcAL TrcmoQUi 
The l»o operative procedures »hlch *e 
ha\e emploj-ed corwht of (t) eiteodve 
erai section of ventral roots of the k»» rr tbo- 

radc ami upper lumbar roots, and (j) rrteosm 

fj-mpatbecIcTOy »hkh “■ 
dude* the splanchnic nerve* on etch side “ 
acD as the two upper lumbar gangUa, *« 
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biopsy or partial resection of the suprarenal 
gland Rhizotomy has been used more often 
than splanchnic operation, since it is larger in 
scope and it would appear that more vaso- 
motor impulses would be mterrupted by that 
operative procedure than would be by the 
latter operation However, inasmuch as 
rhizotomv is a formidable procedure, we have 
been interested in devising ways to reduce the 
surgical shock, but still produce as effective 
vasodilatation One of us (Adson) therefore 
ivas prompted to devise a subdiaphragmatic 
technique of splanchnic resection with a lum- 
uar S)Tnpathectomy 

The indications for the selection of cases and 
P^^P^^^tive preparation are the same for 
operation However, both procedures 
ure being employed, not necessarily on alter- 
uate cases, but on similar cases m the vanous 
P ases of the disease m order that we may 
uate the results from each procedure until 
ne Operative measure has shown results that 
aetimtely supersede those of the other Once 
iving selected the patient for operation, he 
r she should be permitted to quiet down 
urougbly from the effect of the numerous 



Tig s Section of ventral root to interrupt preganglionic 
ramj 


examinations before being submitted to opera- 
tion It may even be wise to administer small 
doses of amytal for 2 or 3 days and to give a 
dose of 3 grams (o 20 gram) of pentobarbital 
sodium on the morning of the operation i hour 
pnor to transfer to the operating room It has 
been observed that drop ether anesthesia, 
administered over an inserted mtratracheal 
Magill tube, is as safe and satisfactory an 
anesthetic as we have employed If no sudden 
and extreme nses or faffs m blood pressure 
develop dunng the operation, we prefer to 
complete the rhizotomy' m one stage 

RHizoTOxnr 

On reflection of the dura, following the 
laminectomy, it is very' important to avoid 
injury to the small artenes or veins accom- 
panying each pair of roots Those adherent to 
the ventral roots should be dissected free with 
delicate hooks After these vessels have been 
separated from the ventral roots, it is not 
necessary either to hgate the root or to chp 
it with a silver chp, since the capiUanes within 
the root between the fasacuh are readily' 
crushed by compression of the root with a 
Kelly forceps prelumnary to their diMsionwith 
a sharp sassors (Figs 3, 4, and 5) The reason 
for protecting this blood supply is to assure 
the dorsal and ventral artenes and vans of 
the cord their collateral circulation It is true 
that these commumcating artenes and veins 
are not very large, but one of us (Adson) ob- 
served that a disregard for these vessels m per- 
fonmng ventral rhizotomy m one case resulted 
m permanent urinary' retention It is needless 
to urge hemostasis, for the expenence of one 
of us (Adson), obtained m his first case, more 
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Fif 4 ^fpraack u tin ertfipcrttODol nbdxpknf- 
in oHc to rtaect tin torva, la n- 

moT« tb« flrA tad Kcood hmfa* r fufto, 4ad I i i t uct Aa 
K^ntoal ^and, fa* ttatn J kypertcanD 

thin rmphutei the Importinca t h*t extnor 
dlnaiy prtctutknu regirdlng bemofUiU ire 
nectmry when lamfnectomy ol luch mignt- 
tude i» andertihoL 

Ooe of UM (Brown) hii crged Ihnltddoa of 
the extent of rhhcotoinj’ ind both CnUg and 
Adaon have employed modificatloa* of the 
origlnil procedare in that (n aocoe ioatanoca, 
the bOitenl ventraJ rooti have been divided 
only from the ilrth to the ninth titfradc aeg 
menu. In other oan the roou have beo 
divided from the tenth tboradc to the tecond 
lumbar segmeota, and In efU other caaea pa 
denU who enderreat thli partial rhiaotomy 
have been iobmltted to w aecond atage, 
which fncludcd cotnpIetioD of the dlvukm of 
the remaining ventral xooti ourjing mn- 
pathetJe Impidsea over the lower two-tUrda 
of the thocacolombir outflow Poatoperadve 
obaervations and itudiea have abown rather 
cooduaivcly that complete rhlxotomy haa 
been more effctllve than the limited one Pago 
and Heuer have made a very good auggeabon 
recommending that If the operation (i to be 
divided into two ata« that It be divided at 
the completion of lainlnectoniy before the 
dura la opened thoa, at the aecond aUge of 
the operiJtfon, the tlme-confumlng procedure 
of hr^nectomy ia obviated and one can almoat 
inatantly proceed with aectkm of the ventral 

EXTEwarvi arupATHECToinr 

The Indilon empJoyrd (Fig 6) and the 
poaldon of the pati«t on the operating table 
for citensiTe lympathectomy arc tfmilar to 
thoae emplojtd for exploration of the UdoQ^ 
eTtept that the indaioo ia made to follow ana 


tomlcal line*. The line of the IndiKB U riaflu 
to that of a hockey illck, with a stiff pceiin 
placed Jort lateral to the rectua ^inooi Da 
dea and the dub portloa extending obSqwjj 
downward and forward erver Petit s tmaA 
Juat above the creat of the fliuin Atthcewrr 
portion of the wound after the slin and lob- 
arcolar tissue have been Indari the oUirae 
fibera of the latlaaimia dors! muade artia- 
daed thua exposing the twelfth rib Ai tlw 
indiloQ la ettcotW downward aloflg tk 
course of the akin Indakra the conmwo »p> 
Deuroala of the external and interna] ohbqoe 
muadea, and of the traQfrmalb moade abetc 
It fuaca with the lateral reflection of the hna- 
bar faada, la incised nntll the foskm ertendt 
Into Petit I tnan^ expoaing the capsule nr 
rounding the pennephntic faJL 
Thc next alrp fa the opeatioa conalfti of 
performing autperfoateal r es ection of the 
twelfth rib (Fig 7) care bang taken not to 
bjore the pleora the finger 0 thee utiodoccd 
bto the rubdlaphn^iatlc specs ahors the 
perinepbridc fat b order to dhsett fm tha 
ribcQ^ Cgament of the twelfth rib rim 
dMsko of tha will affow opwanl rrtnetioe 
of the atractiirea, poiewteun of the taelfth 
rib Loterctirtal vends, and nervei, aUd 
affords a much better expoaure of the spiaxich 
me nerves and lumbar gangQooa \ aide 
Dhmdnated retrador Is then btroduerd mto 
the woimd at nght angles to the apiniJ column 
It U used to displace the liver forward tad 
downward and at the same time to lift the 
capsule about the perinephritlc fat with itJ 
contents (the kidney ana suprarenal glsod) 
fa a similar direction Since the patient b 
plared on hli side with devation of the oppo- 
alte Join with the kidney rest, it is not dlBicolt 
to displace these structures forward and down- 
ward care always bdng taken to avoid sodden 
orJeriJngrao\TnientJ The tbsuesSrefurthcT 
protected by Introduction of a nit IsnarotOTtiT 
sponge srlth the retractor placed 00 the 
apongc to assure against trauma to the under 
i^g tissues. Gentle dlsxoctfon with moiit 
cotton ball sponges reveals, first, the ipian(^ 
nic trunk composed of roaior and min o r and 
leaser ip/ancfioJc nerves which are about j 
centfaneteri In length DIsscctioQ fa carw 
tnciially until the lateral border of the enbe 
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Fig 7 Resection of the twelfth rib, with elevation of pennephntic fat and capsule, 
and division of the subcostal hgament, exposing the retropentoneal subdiaphiaematic 
space 



e-tposed The resection includes 
snlnn^ ganghon Tnth th 

Scomn''' an 

posed in sympathetic ganglia are ei 
With th removed in conjunctio 

runt fih^ ^’’l^prvoning trunk in order to intei 
end nf downward in the lowe 

as tn int^ *-^oracic sympathetic trunk as we! 

‘'npuls^^toTh? 1 carrying efferen 

ganglia ripper two sympathetic lumba 

trolled'^ thoroughly cori 

’ ^ 5 iver and permephnPc fat capsul 


are allowed to fall into place before the pen- 
nephntic fat capsule is mased over the upper 
pole of the kidney A Halsted forceps is then 
placed on the renal capsule just superficial to 
the peripheral border of the suprarenal gland 
(Fig 9) Gentle retraction on the forceps ele- 
vates the upper pole of the kidn^, and pre- 
sents the suprarenal gland mto the field The 
gland is now so superfiaal that one can readily 
explore it, and resect any portion of the gland 
desired, without injury to the remaining 
portion In hght of the work of Cnle and 
DeCourcy, one of us (Adson) has resected the 



" --- TbrMtra resr'tett--^ ] 



outw hilf of the Klm<i 00 cadi tide to 6 com* Uw Udney or upoa tlu fopruttud ^ud 
fo conjonctfoo with ipUnchnic oerve reaeciioo 

tnd Koovtl of lumbar jingUa. lo doing to akkltto or ustlti roaovwo 
the OQter portfon of tb< gUad U elevated Inm optiATiOH 

the k J d n Q arithont Injuty to the Wood The purpase of the croatka h to dtsuoj 

tfnce mott of theae eotcr the gUad from the the >‘uocDoto( fnsemoan to a Urge vucahr 
moial tod dependent portkm o{ (l Two arcafFlg ir)iDordeTthatlhcoeTaaei*«ldd 
itfdc tief of double So oo cat^t are folro' are deprived oi thdr vuoccaaCrIctor htpobn 
daced into the middle of the ^od UgiUtig wfD heunable torcspood to Ihetatnlnech- 
firat to one tide and thra to the other The anisn and there/ore be ooaWe Co Cate pvt 
outer or distal portion of the gland can then In the genenl phecoaiena of -mcdpan 
be removed without hemorrhage or tnuma to ttTifle the v eiada which ha>T not be® tJe- 
tbe rtnvfilning portion. The perinephrltfc fat nerrated cnotinoe with inaam the denemied 
capaule fa dosrf with intemJpted aufurra of vtuefa dilate Iflitefid aod art as l e se r v ofas It 
catgut and dropped Into place. The Uduey must not be forgotten however that tfa 
rest fa then lowered the muscular faadal plana musculature of the heart and blood Tcsackh 
are approximated wltb conthiTious and In- capable of reapondlog directly to the pressx 
temipted tutures of No i chromic catfpit and depretsor aubrtauices cirailating In tie 
(Fig lo) The subareolar tissue is approx blood stream, and that iheit fa a possftffity 
hnated with continuous No i plain ^guL that these substanco hicresje, or that tk 
The skin is efcaed with Interrupted sflLworm musculature becomea more actl’i’e, as a cob- 
suturca and approximated with a CDQtinoous pensatoiy fartor fofkrwiog these eitflidie 
lociing stitch erf dermal or sDi sutines. No rornu o/ lympathectoniy It fa, thcrei^ 
drains^ fa employed. further po«fblc that this fa the expliDil** 

POrtoperatfve care coms^wods In the one for the surgical faCum. 
lojtancB to that which fa emfioyed In the Operative procedure! on the nmrareiAi 
treatmeot of patients who hatr undagone gland that a dfanlnutim of the le^ 

lamlnertomy for lealons of the spinal cord don of epinephrine fa a beneficial factor tf the 
whereas In the other instance It fa slmflai treatment of the disease. The evl^ ^ ^ 
to that whkh fa anploycd In the treatmeot date, henrerer fa not coodioIrB or racC^art 
of patients who have had opcratlocis oo able 
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POSTOPERATira CLINICAL OBSERVATIONS 

Promptly following one of these cTtcnsi\e 
operabons the sj'stolic blood pressure is ca- 
pable of dropping from 270 milliraetcrs or more 
to a reading of 100 millimeters of mercurj'. and 
the diastolic is capable of dropping from 170 
millimeters down to 60 millimeters of mcr- 
The same observ ations have been found 
followmg either rhizotomy (Fig 12) or splanch- 
nic (Fig 13) resection As long as the patient 
remains in bed, these pressures remain low 
and the systolic pressure maj not nse above 
140 and diastohc not above 90 millimeters, as 
he patient gets up and about however the 
sjstohc pressure may nse to 160 or 170 rmlh- 
meters and the diastolic to 90 to no milh- 
weters The most significant obsen'ation is 
t the sudden and abrupt peaks of blood 
"nU not occur following operation as 
ijiT pnor to operation The vanabilitj- 
an,! 'fL systohe and diastohc pressures, 
pressures of both, have been 
a enaUy reduced A review of our senes of 
onues shows the mean systolic drop to 
^i~^^l^crs and the mean diastohc drop 
clTn, I mercury Improvement m 

thatftT, IS probably more manifest 

thean ^ drop in blood pressure, smee 

thmr promptly inform us that 

np<!s Robing headache, cardiac consaous- 
ociila P^'ccordial distress disappear The 
symptoms as weU are markedly nn- 



Fig II Schematic drawing showing the splanchnic 
nerves and celiac and lumbar ganglia and as well the 
bnes of resecUon and the effecu which are produced 
when the splanchnic nerves are resected and the first and 
second lumbar gangUa are removed on each side The 
sympathetic ganglia which have been shaded dark rep- 
resent those which receive efferent unpulses, and those 
that have been left hght have been depnved of these 
impulses 



3*8 SURGERY O^T/ECOLOCi AND OBSTETRICS 



proved. Sptam of the retinal artery U let*, a 
phenomCTJOn which u diffiailt to undmiMnd 
aince the»e vcf»el» ha>T not been denervated 
bv cither the rhuotomy or ^lUnchnlc iwc 
tlon. It would tho* appear that part of the 
apaam U a defense mechanlam to protect 
aptntr rupture but which also vorla in a 
vidoua drde to contribute to the phenomena 
of vaaospaara aad hypcrtcniioa Tbo redae 
tioo of biood presaure acona to dlmuuah the 
reflev sttmulua, which accounta for tome of 
the relajatloQ of the vetielj ta obaerved by 
»tiidk» of the retinal arteries in the rarioua 


phases of the disease and iu treatmeoL Etc 
nal haDorrii^ and popflledemi *1B ofta 
disappear following syropatlwaomy 1/ Ue 
dama^ to the tkiiieya or heart or brain 
not been too citenaive a moderate degret tf 
foii)tT)\Tinent may be antfe^ted 
Laboratory atudles reveal that there h t 
definite water lag during the day %'in lie 
hlood preaaorc* are Jower than darfeg tir 
night when the patient Is In a reduring pm 
tfoa AmodcratepoJyuruatnightmayafpar 
to emnpensate for the defident aortfan dcr 
fog the da) HxcretloQ of dye it oot mfiaeaced 
by low prtaaurcf. There has been oo dany 
in the sugar tolerance and also do chingeh 
the cmUnlite or aenrai auiphates T’tbattt 
with renal damage present^ Ugh viloa iot 
wrea hnmethfltrfy after operallaD a coodukn 
which CDircded itsdi by the time of dlsoM 
A weeks after operation. The enU pressw 
testa foBoalitf operatioa prxhicx lonr 
levels aithiaTiaDervariafcJea,icjkrviDECipen- 
tioQ thin they did before It. Retoogi ef 
bkiod pressure In the various ^tkns. sack 
as the errd rrdining and Trend ciffibci 
poaitioa irvraj dehnite erldesce of hneta- 
ak>n a siluaflon thatocauafreipjeady rofloT 
ins CTtenahT rlmotomy and his ocomtd 
foUowmg cTteosivT aplinchnlc rweetfaes 
systof/c Wood presfure ft capaMe d 
dropping to such in extent thit, srhen lie 
patient b standing in the upri^t podtka 
synccpe occurs but fortonatefy it can be 
cofreried by applying an abdominal anpporW 
and adjusting tbo tension. 

The results of the various operitjom kaiv 
been compned b chart form in an sttmpt C 
evaluate tbo accompUshmcnti of the vsnoos 
operathT measures (Table I) The groups ica 
each opentioo have induded sbool m 
distribution of benign, early rciiBgnant sna 
mailgnant bypertenawns iwo 6«thi bav* 
occurred one resnlUng from bcmolvtic strep- 
tococcal mcaingids, and the other from a gu- 
giioDeuiwna with advanced caiiile»»al ^ 
generation In this lait ciK desth probiMy 
was due to cardiac failure, as it occurred 
•uddenly after the patient had feujrticd ficm 
the anesthetic Tie pabent a bkod prr»ire 
rose to joo mlllhDetcn oJ mercurv 
the first attempt at rtuiotomy and operatk® 
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TABXE I— RESULTS OF VAMOUS SURGICAL 
mOCEDURES FOR ESSENTIAL HYPERTEN- 
SION— 1935 


Type of opcrttloD 

COMJ 

Restilts 

! Good 

Fair 

Failures 

Deaths 



Extensive rhjiotoray 

a? 

13 

6 

6 

3 

S];^diQksecUoa wfiti 
remoYil of first Itunbar 
Cuglicm 

T 

3 

I 

4 

0 

SpUndmk: section with 
reiu>T«l of first end 
second lumbar ^nsila 
tod partial section of 
foprirtotl |Und* 

7 

s 

s 

(one 

^de) 

0 

0 

Mbcellaoeons 

4 



4 

0 

Total 

4S 

30 

9 

14 

a 


Attn^ TOtoUc drop 44 ram of mcrctir7 
Average dkstoHc drop 38 mro, of mercury 


^en KMtKFiul patients b»ve been operated upon 
No dtitij, resnlts very Mtbloctojy Suggests thstthls opersUon Is 
tM OOC Of cbotct. 


was therefore postponed without making an 
inasion At the second attempt, even though 
Ae patient was “saturated” with pento- 
barbital sodium, It again rose above 270 milh- 
meters systohc. Following completion of the 
operation, the blood pressure had dropped to 
^and 50 millimeters of mercury, respectively 
The four miscellaneous operations, as pre- 
wously stated, mcluded himted procedures to 
aetennine what influence they might exert on 
owering the blood pressure We have pre- 
viously commented on the effects of lumbar 
sympathectomy and unilateral cervicotho- 
mac s 3 Tnpathectomy Division of the inter- 
s ner\-es, from the sixth to the eleventh 
nrrtd ^th sides m the postaxiUary hne, 
j paralysis of the abdominal muscles 
mill. ^ I ^ systohc pressure of 10 to 20 
sum Ilf mercury, a drop in blood pres- 
whirL ®*Smficance The fourth case, m 
witKn. * ^ glands were resected 

sympathetic nerves, will 
ThpfPc reported later by Walters 

are ^ mfluenang blood pressure 

cerned, are rather disappaimting 

sequel.® following RHIZOTOirY AND 

extensive splanchnic section 
of rhizotomy, there is loss 

p 1 me abdomen up to a transverse 




Es aential Hypeptenaion 

Pre-and post- operative Systolic Mood, p-essure 
(Splanchnic reswtton and lumbar panjUa renwvol) 


ftTcperatlve sysioHc mtige 



FVe-and post- operative Diastolic bbod pressing 
(SjJanchnfc resection and lumbar ^n^Iia remcwal) 


mjeoperallve ifiastoli: ran^e 



ftsfflptratne dlasaii: m(s 


Fig 13 A typical case of essential hypertension, show- 
ing the range of systohc and diastohc blood pressures taken 
over J4 hour penods before and after bilateral splanchruc 
resection, bOateral removal of first and second lumbar 
ganglia, and bilateral resection of suprarenal glands The 
postoperative readings rgrresent the decrease m blood 
pressures, vrith a decrease m the range of lystohc and dia- 
stohc blood pressures, recorded after a postoperaUv e m- 
terval of 4 weeks 


hne situated about i to 2 mches (2 5 to 5 
centimeters) above the umbihcus The skm is 
shghtly pinker than normal m appearance and 
IS definitely warmer, thus producmg the same 
vasomotor phenomenon that follows bilateral 
lumbar sjunpathectomy There is a paraly- 
sis of ejaculatory powers and muscles of the 
urogenital tngone similar to that following 
neurectomy of the presacral nerves This phe- 
nomenon does not alter the menstrual cycle 
or does it disturb the child-beanng functions 
m the female, but it does result m stenhty of 
the male although it fortunately does not dis- 
turb the potentia or the hbido Though 
rhizotomy deprives the small and large bowels 
and the bladder of their sympathetic innerva- 
tion,. it does not appear to mcrease the fre- 
quency of urmary or fecal evacuation. 
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vfMeata 


Tbe effects of ^jUndudc roectkao end rt- 
mcnra] of the £m eol second lumber sangOe 
ere elinfUr to thoee obteined tHeottmiy 
except thet the terd of rweetf^ end eeba 
ceoos k« end increuc in eurfeoe tenq^ereture 
occot* et e lower lerel then thst obeetred in 
rhljotcanj’ (Tlf J4'i Since the level hi lUe 
l«tt” group cormpoods to tbe fir»t hfml«r 
degment tfiA ilb» w‘»wnt •ecrebbu utd tie 
veecanotor rtUaetioo coatf nn e* dowuweni 
from thU Irtrl to indude the leet. Though it 
eppaut tbut the eutoatporfc aerMW* system 
and particnUrly the sympetbetk aervou* ty*- 
tem pUyi an hop o rtu rt. ibU, aeoonlinf to 
Cannon, to the rtfulatfcm of the banoataib 
of the hotnin body it U poeafhio for human 
befngi M wtD as eiperimentaJ animals to 
live Trithout Ita toflaeace, fa Hnffted wms 
at leot 


•traatAiT ajw comcxcitobj 
of tbe dau Wkjwfag 101,07 WL 
cate* tnat crtato definite resoltj Im* hq 
obtained by these ettenaivc operuiiieptijtj. 
durea. Honrerw It abo sbenn that a fey 
n am he r of patleoU faff to TC3|x»d to the rm 
procedure, whfle still othera haw obtriaai 
dinlcal fa np eovemeat wilbovt a mateml da^ 
to Mood pressure tome of that h«\fa, 
fwtnm of thefr old trnmtajn* and <rf ther bi|k 
Wood p cta sar c s . The totemd foDoah^ dot 
aorcfcal pnxxdures b too ifaort to pnnod 
cate what the olthnate resohs will be Oaecf 
DOT pwtkxita has now sundred far affnd- 
mal^ £ yeois, but the renufatotpotykra 
•urvivea <5 mooths or tew. Tbe laawfiiti 
effects fa many cases have Juitf^ the aoipal 
Ueatmat, and they have eoanngtd a li 
CDOtinoe with the operative meanret in (hr 
hope that better acmctliw of esses may h 
and that fub^phrMtoatlc apfandtfac 
resectfacts with resnyw n the oner tn 
lumbar gan^ and mactfaa of tU aopo- 
renal fund may be nacre efiaOire fa cn^ 
rfoIBnp or nfievfag rvmpfacnJ of osaffd 
hypertenaioa than tbe open^ of hUatcci 
eeotral ihlxotomr of the tbamrk and ioEstor 
roots ml endtog from the forth thoTKic fa tk 
Bccoctd lumbar todnsire. 
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THE MEDICAL PROBLEM AND MAN\GEMENT IN ESSENTIAL 
HYPERTENSION* 
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T ra history of the e»riy»ttenipU to re*d M the lamen of the srtefole bctonus w 
the secreU of the pnlje the arculMioit, riy»td^ theghnBfjriUrcspflUfJaroDjw^ 
*od t he ptetsuret irithln the vukIs the haeemeQt nv Mtm n^ bbiS tk 

would movide ea Interesting daptcr Read enUre BJomeralns uiumei a fo^n pi rt Jtyiia 
the ddkfatfnl tccount by Brfja nmnla^ fnsia iptwaraace. The dware of the Araaefa 
HerophUui and G«£leo throagh Harvey — . . • , . 

Hales PoUeulQe to Heriason the last naxMd, 
the first to Invent a blood pf&mae apparatOf 
to meamre the blood pressure in man. From 
there his acoTtnit carrieB on from von Basch 
who is said to have made the first actual 


cs{£laries brings abood a disuse atni^d tk 
as s odatfd tub^ Closnre of «m3n arttrb 
caxtsea atrepby of groops of gfajsttug rai 
thdr tubule When a sc&fiest BxuBkr d 
tubules have a trechkiL the cortmlshibBd 
the sorface of toe Udoey becrena pittei 


scientific blood presamtaeacaretDeots in man, Roudinsnffidency develops wixa the atn^ 
to Rhra Rocd, to whom we owe the prototype becmnes jwonocnccd- Sdaotk of wl 


of the sphT g awnunomcter In widest dhu^ 
use today On the w^ we meet Frederick 
Ahhar Mahomed In Gut’s Hospltai, fnaa 
whoae paper On Albuminuria'' in iS8j Brim 
(notes Lastly I may pobt ont that 1 have 
desooitrsted that the locreaae of arterial 


arteries b as hcportact as artcric ks deiqi i h 
csQsinw atrophy and renal Insoffidency 
Further the development of ansrii h 
eaeallal bypertensV» dvring tha stage to 
whkh Fahr gave the nsma "msEgnaot liTfer 
tensba” serves to emphsrirr the torie ad 
pressizre precedes the apMfwre of aoy degenenrive festmes asd to make scat b- 
symptnios of renal dtseaae.^ Tbb tme sen vevdgalnrs rive cmridettCbn to (be tire (htf 
tence b expresarve of Mahomed a disonv^ of there must be some torin resposstble kf tk 
thejrre-albuininaric stage of hypertensiDC. retrojresaivt riiapgts both in the artaloti 
Toe slmllari^ la the hbtological change* and to the smaB a^ large arteries P rot«% 
found to the hiduer when sclcroais of the renal the most ootstaadtog recent work 
arterioles cauact ckmire and couaeqnent of ttosseareb for scHoe ipedfic toriewtott*® 
atrophy of the akonerular ctpOIarica ara to hypertesston b that of Ma}Qr tin 

the changes seen In dironlc domcnikmephritb demonstrated to anlmali prokn^ 
has long caused amfustoa m otrr Ideas as to of blood prewire fofiowing tajeetk* » 

etiohgy tnd cot a eqoestjy fa oar loethod* of gosnfdine. He found gaanidtoeprrerert fat* 

mfmtgejneat as wdl It ^ taken the greater blood to Increased aiaoont fa i j oaes • 
part of the century rince the puhRcattott of chrome nephritis, to 13 of widdi three **** 
^ •• ■ • * '• - - cntocMeotal retendoa of nftrogee. He ft** 


Bright’s daaskal work in ifij? to dear away 
the ctmfttsioo these stmllarides have brouiht 
about- 'Dri* U bring accompJbhfdty the stow 
and p«iT^«>ring pto ce ss es of tovesugatiou try 
mBumerahia worters to the dtok and labora 
tore to chemlitry and to phytfcology 
fa recent years much 01 the coofurioo be- 
tween the bistolotical picture to chiredc 


f r Utru g ea . S 

abo Increased guankfine in the Wood in 61^ 
cent of his parients srtth eaaeatial hyoerte*^ 
6ot did not differentiate befweea the 

and ‘maHgnant’* foceat The setire 
for ft pr ea oT substance to nephritis aadrre»t 

tccreinUa does not arocern ns here. 

A dlfferentlatk* betweea the ttsaaW 
to 


„ _ _ mautw iHrvwecn u» , 

S»nciilm<Iihntl»«»dUi»tta«>tiitl»lhTOW diMEa In dteraemt JSJ 

t^iibd(»rediiptiTCea*ottiaioItl>el«t tW oaamta| to ^ 

Uullnthelltar tii:lltnW»rle«l<»aF»^' «ttntdhypen«ia.OT l»poi«a^ 
the Ittkras 111 Uw cJraamiJia In deiaiWiyt f«ct tiilt irfdi tire kltCT 

'bW S^D ««« litt Ui«En»IlKtrfok.-«nricto.doo<^ 

“sajacis 
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aUy present m the more advanced stages Bell 
(2) states that typical chnical cases of hyper- 
tension are frequently seen m which no 
artenolosclerosis is found He ates this as a 
fact in support of the view that artenolosclero- 
sis is not the cause of hypertension 
In this condition the most recently ex- 
pressed view of Bell (3) is “It seems more satis- 
factory at present to use artenosclerosis m a 
broad sense to mclude ail non-inflammatory 
forms of artenal disease and to recognize, as 
Hueck does, that it is a collective term em- 
braang a number of different processes which 
may or may not have a common etiology 
Speaal types may be distingmshed on a basis 
of anatomical structure until distmct etiologi- 
cal factors are detennmed ” Within the broad 
group of artenosclerosis, he considers arteno- 
losclerosis a speaal anatomical type, “ap- 
parently due to mcreased mtravasaffar pres- 
sure ” We have no rehable information as to 
why certam vascular areas are affected and 
others are not 

It IS probable that there is no hving pathol- 
ogist whose work has been more widely ac- 
cepted or whose views have been generally 
accorded greater respect than that of Aschoff 
In his introduction to the volume on arterio- 
^erosis by many wnters, published m 1933, 
^ summarized his views and given his 
denmtion of the functional, degenerative and 
dystrophic diseases of the vascular system 
Extensive and necessarily incomplete quota- 
tions would ivrench his statements from their 
context, but an attempt wffl be made to put 
in very succmct form some of the views he 
ciptesses In contradistmction to arteno- 
^^1^’ affection of the arteries properly 
“U™, artenolosclerosis is an affection of the 
a.rtenoles, “usually manifesting 
nnrt f ^^d hpoid imbibition on the 

^ V j ® vascular walls which swell up to 
, , degree that the lumen may be com- 
pletely oeduded ” It IS fairly certam that its 
va^i ^ functional stimulation of the 
system which mamfests itself by 
la the mapient pre-artenolo- 
frpj* f the artenoles may still be quite 

bur>it«°^ actual disease The not infrequent 
denre f m early years are evi- 

ai Its mdependence of artenolosclerosis 


Hypertonia leads to disease of the smallest 
artenoles, espeaaUy of certain organs (heart, 
kidneys, brain), espeaaUy if it becomes fixed 
m the course of advanced years “If it is at all 
justifiable to advance an opinion at this time, 
it would seem that the hypertoma is to be re- 
garded as the cause of artenolosclerosis of 
these vessels ” 

In a recent contribution to the discussion on 
elevated blood pressure, Volhard distinguishes 
“pale hypertension” from “red hypertension ” 
He discusses the relative importance m each 
of the chemical or hormonal, and the nervous 
regulatory mechamsms In the first group, 
the patients are pale which he beheves must 
be caused by contraction of aU vessels, ansmg 
through a chemical, humoral mechamsm only 
In this group belong nephntic patients with a 
tendency to develop angiospastic retimtis 
He says “It is difficult to imagme that a 
hypertensive condition in which the artenes 
of the bram and the retma are constneted can 
be brought about by a nervous mechamsm ” 
Pale hypertension develops also m certain 
forms of chrome hypertensive disease leading 
to detenoration of kidney function and mahg- 
nant hypertension It is his conclusion that a 
two-fold relationship probably exists, the 
vasoconstnetmg substance or substances bemg 
the product of a diseased kidney and also a 
toxicant to the kidney, leadmg to renal m- 
suffiaency through lastmg arculatory dis- 
turbances Of his red hypertension, the group 
today usually called genmne or essential, he 
says “ It IS easier to state what it is not, than 
what It is It IS neither caused by general 
vasoconstnction, nor is it of chemical nor of 
purely nervous ongm It is not, as the author 
earher used to believe, of renal ongm ” He 
stresses the fact that tins red hjqiertension is 
proimnently a disease of old age, very seldom 
occurrmg before 30, rarely before 40, fre- 
quently between 40 and 50, and most com- 
monly between 50 and 70 years of age He is 
mchned to beheve that heredity, besides age, 
plays an important r61e, and he feels inclmed 
to credit the existence of a hypertensive con- 
stitution, mstead of the usual assumption of 
an abnormal exatabihty of the vascular 
sj^tem He leans more to the assumption of 
an mfenonty of the vascular system mam- 
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pctbsra thrnggh in YUoncurocb 
but itatei ' It U, boirem. po«£We thit the 
wear and tear of i Dormil vnailir 
b«onsc iccderated throo^ in lohtrited 
vwUbOIty eipTeBHng itieU by ibnomuUy 
itrott; ind freqacnt Ek)od priaure fiocto* 
tkrta of oenrouj origin.” 

Voftiird cotaidm red hTpetewto i benign 
•flseiae k » fir ■» the Bdney* ire concerned, 
a benign nephrangkiackrosii, md be dtsdn 
fuUbe* 1 canllac, cerebni, « pmanbe 
araae of tbe coodftlnL On the b^ of iUa 
benign conditkm [q certain cues tbeiptiadi 
nic lod reoil ingkoideradi mij taddenir 
devdop Into a mib^uiot end prognadre renal 
diuaie, renii InsQ^deni^ and true uronta, 
the ooDtracted Udw Vofhard slum that 
the eoddcB tom in the coaiae of the disease 
hsc never been (ully oodentood but on 
dders the dev^opment <r( a vidoos efrde to 
which the renal veuds become leas aod iesa 
capable of diUtatloo the free vacomotorpUj 
dimfliahe*. and the renal Ikood supply be- 
cornea imaOer and toon dfpeodent on the 
bk>od preanre which beoomes more stahte at 
a Ugh tevd. 

Receat adrances hare given inlortaatioD of 
1 ftmdimenul citancter as to the fanctkxia 
and inteneUtiomhipe of the glands of internal 
aecretioii. Witnecs the deany demonstrated 
ioDctloQil rdattonihip between the pitaftBry 
and ovaries. WhOe It ta dear that ceruin cases 
of arterial hyperteBskm result from tfisordeia 
of some manner of that group known u the 
eodoertae giaada, a small peicectage of the 
casca of soprarenal tnmor being the dearest 
iliustredoQ it most be revognUed that the 
common miladr known as eaecntlal hrpeiten' 
sioQ Is not due to stnctoral aboonniHty but 
il the aadocriae syston is Involved m the 
productkJD of essmtiai byperteoion, the 
method of that prodoctacm must be an esteo 
Hally normal one involving the mechanisms of 
the autotneok nervous system. Rea etk sa 
that are ooemal in character may be excessive 
in degree and may be elicited o\« excessive 
perk^ of Hme and by stbnuh less than those 
required by the average individaBL IndWdnai 
(Mereoces in reaetkm to the same itfanilus 
ezhibfted by members of the same animal 
•p«cies are arnoog the most ktcmtiiig 


Pheiwnffluiaphysitjoor todaiewtfiL»n 
^ the experimeiiial phyrioteght 
with lower animik. Sudi great <flferenc«iit 
•«n every day b the reartioa in na i# j 
atlmoha or to a drag and the ^ 

ready to credit their ocamence b the faU 
under djsm.’sdon. 

During the period when essentliLl ^3^*1 
UssloQ wu regarded as a resalt of pd^ 
disease of the kldacr with the reteatiw 4 
ptessor tobstances, these nbsUnecs m 
geotraBy thou^ to be the ead-produrt 4 
protela aetahoGsm At another time tk a 
cesafve ingesdon of protek food wts cm 
sidered. appeanmce of bypertOidcB k 
many goaty aobjects drew attend to pvkt 
metaboUsm. Fat and Upoid metsho&o bne 
been the nbject of much attention h tn 
directions tlx best being the frequent nb 
tkmship between evsenllu hypstowlai tad 
obedD the second rrhtfag to cholatenl 
taetaboOim. Experience teaches that ia Ok 
obese with byperteesioB, dietary mtrbria 
and weight ruactmi an ofum aaauquofcd 
bv a very satWactoty nrdacriem bi aimr 
btoodproAUTracfiQga, but many cf the oboe 
viihoct rridestce of cardiac vesbwss hn 
retittegs which are oormal and below wnsd 
Thm have been xnany facts aiggesrin of s 
reJatkioslup to cholerterol, pertkuliriT be 
came of its intfanate rristlonihip to trtrri»- 
sdexosia. Even In this coodltlon, hovevi* 
Wtlii k>c»ts upon the Hpoldj not u a primso 
factor but a lecoodarr Carb^drydrate ractih' 
olisffi has received attention largely beesaw 
of the frequent oc cur rence of bypertenrifl^ 
elderiy diahetici, and also becanse h yptf 
giycenJa b not ancommofl fn es s efit tf l l/pff- 
tcaslon. The relatkn of sodium chlorioi b 
the oTfanism has r ecdTc d altentjoii, im 
other Jecirolytea of the blood have been m 
are bdng itudlerf. Overeating hi g*®* 
gluttony was fcmg held to be the caw « 
hypextasioQ However do coostaot 
between any of these fadoes aod hypertaj^ 
appears to exist, and it seem* mw* 
profeahlt that the cooiHlulioaal teodwy » 
nTperknskia, whatever may be ha casss, * 
the Bsaat bn^rtant (actor io the appear^ 
of the byp ertg uM ve state. Some of tsew 
factors may be coasldered as rtnwte or rm 
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preapitating, but their inconstancy in essen- 
tial hypertension makes a pnmary relation- 
ship impossible 

In a recent paper the author discussed the 
part played by hereditj and by hj^per- 
imtable vasomotor mechanisms in ^e causa- 


Pon of essential hjpcrtcnsion The opinion is 
expressed that heredity acting through ex- 
cessive pressor responses on the part of the 
mdividual, is the dominant factor in produang 
the condition In the early stages, the blood 
pressure shows a marked excessive labihty 
with upward excursions far greater than those 
shown by normal individuals It has been 
shown that difierences betw ecn the loivest and 
the highest systohe pressure of 30 and 40, and 
often as great as 60 to 70 milhmeters of mer- 
curj' and more, may be readily obtamed 
Changes m diastohc pressure in the same di- 
reefaon but of lesser degree occur with result- 
ant and significant elevations of mean pres- 
sure In the normal individual examined under 
si^ar arcumstanccs, the fluctuations are 
seldom greater than 20 millimeters systolic 
pressure and 8 to 10 millimeters diastohc 


presure We occasionally see in the chmc, 
individuals whose basal or resting blood 
pressure is normal and does not exceed, let 
140 millimeters, who exhibit while 
stresses, elevations of pressure 
much like those shown in the labile stages of 
ypertension The fluctuations may be ob- 
t^ed m a patent l3nng comfortably and 
^sively m a semi-darkened room, the only 
being the subject of conversation by 
^ matters causing concern, 
.V worry, or imtation are introduced, 
thp'^f t pressure may occur Leave 

quietly alone, cautioned 
exam, attention or response when the 
the returning, measure 

crLlv 1 P'’^®sure it will be found that a 
lowered reading may be obtained 

affective phenomena 
They are 

systein ®iuchanisms in the nervous 

m the ^ operation but abnormal 

iPth response In the mdividual 

basal level ^ Permanent hypertension, the 


The complex mechanisms m the nervous 
system involving end-organs, afferent and 
efferent pathways, centers and reflex arcs, are 
outside the scope of this paper Their dis- 
cussion belongs in normal and pathological 
ph3’siology, but no clmiaan, either medical or 
surgical in his outlook, can afford attacks on 
this problem without profound fundamental 
knowledge m the field 

The lengths of time during w'hich a patient 
may sustain essential hypertension m a be- 
nign, relatively harmless form are not yet 
knowm Individual vanations both m the 
length of time and in the height of the pressure 
sustained arc so great that no accurate rela- 
tionship between the two can be found It is 
true in general that the higher pressures are 
less well borne There is a difference, difllcult 
to explain, in the individual tolerance on the 
part of the cardiovascular system to the un- 
usual stresses Some individuals whose re- 
corded pressures arc in the lower hypertensive 
ranges succumb relatively early, while a 
smjdler proportion of those m the higher 
ranges respond to these stresses with surpns- 
mg endurance The cause for these deviations 
from the expected can only be surmised Con- 
stitutional, probablj' inhented, differences in 
the resistmg power and tissue reaction on the 
part of these different individuals would be an 
adequate explanation The actual cause is yet 
unknown I have recorded one patient, aged 
85, on w'bom I have records of hypertensive 
readings beginning 25 years ago Two years 
ago at the end of 23 years of observation, the 
evidences of cardiovascular or renal damage in 
any form whatsoever were minimal I have 
no records on other patients covenng a similar 
length of time but have a few records covenng 
penods of 10 and 12 years 

Why It IS that a small proportion, ap- 
proximately 10 to 15 per cent, of the 
patients with essential hypertension develop 
the so called mahgnant form is not known 
These paPents might well be individuals with 
a cardiovascular renal system particularly 
susceptible to hypertensive stresses inhented 
or otherwise, but such factors have not yet 
been established 

In 1933 Hmes and Brown desenbed a 
standardized test for measunng the vanabflity 
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of'^hlood p< e a<ar e otinifae tb« effect ot 

ippRed to the hind tud mlrt opposite tL* *nii 
Qw for ttthiyiirg the blood prccsvre reepoue. 
TH* lest wMch b cufijr p^orjned, makes It 
po»thk to jtudr the mc&illty of the pressor 
ac ch i tikt o In large nombcn of In(fi\‘Idaala. 
Tber coccJode that at least pS per cent of aO 
fcjbjecla with hypertcaaiga of the cMentla! 
fomi exhibit accMre rraetkm to local cold 
They state that oormal aobjeeu taui bo 
potiped aa those wfth mfnhnif and tbme 
wth etcmlire ropooaei of the ayatemk. bkwd 
prosure to •cqsott aod psychic stfmulathm. 
The character of the pwor rapooac to local 
culd has been cwtfifrned br othera (5 7 n) 
lo a farther report of which tbey have shown 
me the mamiicdpt, Hh>a aoef Brown (10) 
repCRt stwfiea In 571 tMrmAl and hyperfendn 
tuhjectM Btd ampmy thefforfgfagioa^asioos. 
Th^ duaiiy the tablects Into (i) "normal 
teodota," (si "oormii hyper reactors'* and 
(3) “essential hyperteoslon.” It b of tpedal 
btereat that of S brace reactor oorraib they 
reported In 103 1 5 hLl detdoped at tbo diM 
ditiical degrees of easestlal bypexteuioa wHh 
eientloo of blood peettun and deasoostrabU 
faypertenske chio^ In the rvtlaal artedolea. 
IVy anbrnlt the araceptlot) tbit etaeotlil 
hyp^ennon affects only subjects who are 
l^rpcf reactoia and that an iboonnalit} of 
esfcnda] hyperteoaioa is an erceasfv-e r eap o nae 
In tbeUood prmaurt tointrhtalc and extrtmlc 
atinralatioo. 

The writer has been itadylng lot many 
years the bfcod pr e ssure rqpoasg to qnodooal 
states b hypertemfre patWits and has at 
texnpted management of the early labOe 
stages, with a vHew of shortening the perioda 0/ 
each dav daring which tbe W«Kf pressure Is 
ekvated and of lengthening aod multiplyfaig 
the periods of lower pceisu re ThbUbaiedoo 
the definite opinion that the too freqnenl re- 
correoce 0/ ticse er ces ri re ropeeses fa the 
primary factor In producing Wjiier and mo** 
fixed etevytfcmi of blood pressare along with 
f Ht«r hypertrophy and ▼amilar duoges 
Thus the proper emphasis In the managwBfDt 
of easentol hypcrleosioa Ces In t he control of 
the frequency aod character of the eantiooal 
stlnsuD aod ci the affcctfare pressor resptmse 
This reqnirr# ci d e rs unding of lb* patient a 


pcobloBi, imicb patience and sHEty fa fa. 
structioa, sad !eadenb%> on the put ritS 
piyifcfan. Tie purpose In Bunateomt fa to 
modify the eurlrtmmeQt and itj effect aa tl* 
pressor responses. We may not be tUe tt 
rational methods to cnotrol the degree ri 
respoose to a given atuaolBi, since tifa depn 
appears to be iohereat In the 
eadi IndMdwJ. Weam.howertf bycoetat 
sbortco the penodi of hrifhteaed prentc td 

lengthen the periods of lower, tr ictr 
b«^ prcsatire. The methods of apfradli 
these probl am win Taiy srHb ereryphydens. 
No attenmt at detaOed cxptanauoti of mj 
method of treatment can be attanpterf fan 
I have karoed bowerer, (0 foOoa cntih 
prioc^)k* and having folkmed lima, hitt 
seen responses to management and ccctsl 
wWah, tioogh not brffifant, have boa vrty 
Batlriactofy I wiD dte 3 cases h bddre 
potsible form 

Or I BjaKvai&at Knia 1911 ft{fa*r 
of St ) lan aad a di<n»Wi of mosjal hj y w tt w « 
ami loads. la ih« usl s >cm of ebsrmiiia, iH 
hfahaiprtMBes bead sot stVirSsaf tfaWw* 
Btrs xkp'ma ]i 1913 gutni-laUatkUijBfae 
lirrriopcil, endesm at afatr «wi iul 

aod EMdjcaJ maaatnaeat vat andertakts, fast faf 
ml s u rrisasd. Asitnlttory tmnacst v» ■ 
adeqoats aad Mttts pataaoea rmbnl lutrv 
esimatoar 00 Way so, lotti. Oa Jaw 
dwUeyrtscliSaay tor pS stsoc* *m 
D ari)^ ths 7 ear ptesdias the Ust ep ro tisa. lS( 
faffam ft»ats0 obtaiwd »m «V10J tsd ifa 
lo«c«t, 161/8} AHhooifa bs ihaa rd mittd hM ff 
of prtfann aod »o«m rupoets to ntmUoa. 1 » 
that twaass if Uifsstm uJtextitslosjCtisss*'" 
aodos t Utmt u ka faiatscss aod fa* fawtr ut *■ 
Udory coatxoi ws* not srared. FoBsaiH or 
opersmaa aod at isy Nfajtiacs, r»jfic*J nJJjttmti 

Ifl fatf rtsraolbdllki VIS aada. Ifa|vr«traw 
Ut^ a»d mpoM ifa fa he* b« had k«*s aiT)t*S W 
(Mfaer* asd for tb* coausaaity Tfa* " y *y** 
riftsily aod with hfa loB c»-CT<fWfa* ^ 
•taodiai U'k*» ibm adjaatwot* had s ws W 
cvjed aod far a period of aaarir 4 yaJs 
au a urei 00 bryiooa* ao m ■ tas ty wtn 
la ti* order of »e«J no to ifl/ioo isd alw • ^ 
aucoeiUf’ ml, t s yuxej oar asd. a^t 
VfT* eoramoaly ircwni. At the rW W tab 4 
period, tacrauBjr rajpeaaifanilio b In* 

Itewsb deatk 0? a brwfaer to*rtW 
*ni»p«»ea of certai* tarorrtr coai wa s H y 
VTT* Wkrvrd by rMirs af tstawTt 
tbt readiQB fives for the Ant jar , 

tSAditKe sa» seeiord alnoat lUtiaaaiy 
tha dr nl opvwDt eJ mdeocet af •odeot* ■ 
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ventncular h\’pcrt^oph^ He is an active and effec- 
tive man of 71 vears now, 14 jears after the dis- 
covery of his hj-pertension, modentely controlled 
over the greater part of this time with a period of 
nearly 4 years of amelioration of the high pressure 
brought about, I belieye, by management nith his 
intelligent co-operation The program was broken 
up later by unavoidable causes 

Conditions in the second case were very 
similar 


Case 2 \V , first seen m 1923 at the age of 53 
years, an alert, strenuous and effective bank cvecu- 
tue eiercising a great deal of supervasion and 
spending long hours at his work V mild arthntis 
for vrhich he had sought advice subsided under 
management The blo^ pressure reading secured 
on the initial examination was 165 sjstohc and 100 
diastolic Similar readings were secured at long 
intervals, but were disregarded b\ him until 1927 
when blood pressure records of iSo/95 and 170/ 100 
were secured dunng a strenuous reorganization and 
expansion program on the part of his institution \ 
full exjiosition of his situation and needs ivas made 
to him Complete co operation was secured, and for 
years, readings at 3-monlh pmnods or oftener 
showed, as first records, for each visit such as 
145/82 to 158/8S, and after a few minutes’ relaxation 
on the examining table, repeated records such as 
iw/79 nnd 132/7S were made At the end of the 
)ear penod, an osteo-arthntis inv'olvnng the 
spme, the hip girdle and the shoulders, elbows, and 
wnsts began to be manifest again and yyith this, 
pressures near his 1927 figures developed and showed 
““f^'orable progress for the 4 jears that have 
elapsed Osteo arthntis made a profound and un- 
avorablc impression upon him because of prevaous 
mstorj of the affection in his famil> 


These are not isolated cases nor are they 
common 

In the majonty of cases the foundation for 
management is laid dunng the first interview 
ana just as soon as it can be determined that 
are deahng with the essential tj^ic of hyper- 
ension, two purposes are kept in the forc- 
^ound and maintained throughout The first 
dm° “^monstrate to the patient that some 
P m pressure can be secured by rest and 
axation The patient is not allowed to see 
ne manometer dunng the penod of study of 
finicii when the examination is 

narti ^ i of the readings with 

securcfi on the degree of lovvenng 

second purpose in management 
patient with the fact that 
is usually a benign dis- 
that, with proper co-operation and 


attention to bis condition and his emotional 
responses tlic usual outlook is favorable 
Attention to these points is necessary because 
if not forestalled, the patient often develops 
from his relatives and fnends a very distorted 
and pessimistic outlook One of the most 
curious gestures by the fnends of any one in 
whom some malady has been discovered is to 
carry to him wnth all the horrendous detail 
possible innumerable stones of this or that 
one gone to his fathers by the same route 
The early anticipatory recital of the state of 
health and strength of one or more long-lived 
patients goes further in my expenence toward 
establishing a favorable vnewpomt than does a 
more theoretical discussion ev'en though the 
latter is backed bj' real knowledge of the sub- 
ject I attempt also to convince the patient 
that the problem and course of some other 
patient whose disorder has the same name or 
who may have one or more of the same symp- 
toms are in no sense his problems and course 
The warning requires reiteration throughout 
the course of management I have said else- 
where and repeat here that I am sure that one 
of the most vicious effects of neighborhood 
medianc is to v\ reck vmry' many w^ell thought 
out and intelhgently conceived medical pro- 
grams which would otherwise be effectiv^e 
It has been my experience that one of the 
most effective measures in the management of 
the early and labile stages of essential hyper- 
tension IS to furnish the patient with knowl- 
edge of. and repeated expenence in, the lower- 
ing of blood pressure to be secured by relaxa- 
tion If he can be shovra that w'hen he is re- 
laxed and serene, his blood pressure is lowered, 
but when he is on tension, burned, and 
worned, his pressure is up, and can be showm 
this very early^ he himself will have an under- 
standing of the benefits of relaxation and 
through his own knowledge will be ready to co- 
operate For this reason it is my custom to 
tell a patient at the end of an exammation 
w'hat the entire series of blood pressure read- 
mgs hav^e been, with an explanation for the 
differences I give the exact readings I have 
at once secured his interest m a procedure 
novel to him, have secured his confidence, and 
have shown him somethmg he does not know 
about blood pressure This sounds too simple 
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ol~blood prosuie, utlHiInc the effect of ct 4 d 
•ppQed to Uie h*z>d tad wrm oj:ipoi{t c the um 
uj« for ttudylng the bkod prosore retpontt. 
Thf* test, which ii ettfly per/ormed, maket It 
po«&jle ba rtudv the reacuhflitv of tl» precsor 
tae rh t rrffm lo Urge munbcrt of InchrautK 
Tlirr cocdude thtt tt le**t 98 per cent of tH 
lobjecU irith bypcrtcnsfon of the cxKQtUl 
form cxhJhft eic ml ra reaction to local cold. 
They tttte that ootmtl lubjecU can b« 

(rouped tl thote with «rwt thtoe 

with ezceasfre responvs of the syxtemk blood 
jrfiature to Mutoty tnd payddc iUmolatlotL 
Tlie dimeter of the presior re^wMc to koj 
cold ha* beat conffri^ by othea (j 7 11) 
In t further report of which they htat tbcnni 
me the mtr m wrtpt, Hinet tad Brown (rol 
report ttndle* In 571 nortntl tad hypertenifv* 
foojecto tnd tamlUy thefrorigiatl o^uiioiit. 
Th^ dbsnfy the tub^eca into (i) Dontul 
reactor*," ft) norm*! hyper-reactor* " tad 
(3) "essenuv byperteoikLa- It U of ^kcU) 
Intmit that of 8 hyper-retetor aormtii they 
rawrted in iftjt 3 had drreiopoi *t thi* time 
dutfcai defrte* of esentUl hyperteadon with 
elefwioc ^ blood prepare and danoBstnUe 
h ypc t cnitve chaa^ la the retfnai trtertoie*. 
They nbmlt the caocq>Uon that euradtl 
hyperteosloQ tffecU only iub|ecti who tte 
hyper ittclon tnd that tn ihoornuUty of 
caarethd hyperteoaloa (• tn exceaive respocae 
In the blood preafure to intzioaic and extzDmc 
ttEmuktioD 

The writer ha» been ttadylng for many 
yean the blood prcMurr rapoote to enxTtkmt] 
•tatea in hypoteiuive psuents and hu tt 
tempted muMgement of the ctrfy lahfle 
ttaa^ with t vln of ahorteola^ the penoda of 
eaim day doilnc wtdeh the blood pre*sir« b 
elevated tad of lengthening and muU^yfnj 
the period I of lower preaeorc. ThbUbaiedoo 
the definite r^ntrm >kir the too freepent re- 
c un ep o e of theae erc e arive rwponae* b the 
prijntrr factor In prodocln( blgner and mom 
fed ctevmlK »3 of bkod prenujc aloof with 
caidbc hypertrojiy and vaaoilar chanfca. 
Thoa the pro per eraphaab In th* managanent 
of essential hyperteaslon Ees fn the amtroJ of 
the freqoen^ and chaiaxter of the emotlonaJ 
fttooD and of the affective pr eaa or responac. 
ThU reqtiirea understanding of the pat let U « 


paotlena, mini patience and atfSty (a b 
•troctlon, and leadejihip on the part tf ib 
phyaidam Thepcipo*ehmaiU(tjD«jht» 
modify the envlfettKsit and ftj effea 00 ik 
preawr respooae*. We may not be ahk W 
lationai methods to cootml ti* dwrte d 
napooae to a gtven atlmtihtt, dnee thb dfca 
appear* to be lahercat b the medwafavd 
aa^iadMdoal. Wecamhonertr bycoatoi 
sherten the pedods of bdiitaMd prcKm ad 

lengthen the period* of lower both or wjt 
baaah preasure. The methods of appr^ to 
these problems win vary with erery ptyiin. 
No attempt at rirtaPfri gplanatljR cf or 
method of treabnent can be atbsipted kw 
I have learned, however to foOow ortti 
principles and having followed them, km 
seen Ttspcmscs to management and eartri 
which, tnou^ not hrOUaat bars faecs wiy 
aritfarlorv I wQl dte a cax* In bdHot 
possible fora 

Casa 1 J nal«.ws«intMcsbi9]istcbap 
of 57 ycat* sad a rt wn snah e< ■m uhl *) puu i— 
wu made la tb* fiat t yam ef etotnum, di 
iiefiast I«a«srs finad «tr* ttVitf sad tbii^ 
wen tii/jco. Is 1713 gutn totafh al 

rri dta as el dsodeBal eknaenuat 
uhI meical nuatfcaM ««i aadcrtiiaa, b«t Wt 
r«4 wu nfMcd. Aabobtorr tmtont »■ » 
adeqaata asd irate pcrfonnoi teqatoW piO*' 
calaottetor Her mxjftC. 0» Jw A, tpt 
tbdecyttectatOT kt gall $tesa ns pcrta*i^ 
Dotiiig Um tw p rec fcliui tto bit o yei tow. to 
U^MSl >etisp obtsiiar vm sts/ioj ud to 
k*eU i^/ft AlibevfbbttbomimirU-ihilO 
of prMPJre lad tmt twpeue to nitntoa, 1 M 
that tWoHcf kb fast ro^Ustlasl CBwbtiMCM* 
udsr (tmats in ba b^abkoa tad fib liinilr n» 
Urtery tsctnl «* net lecarad. Fafla gait * 
epentioe tod at wy £a*jrt»®et, radfcal *dlwto<* 
uj bs mpoeaihiiitot wu asde. Jbgav**p»»T 
tuii and napwwiUhtlQa he had bw csn)W( » 
Mhan Ml for the cwnmaaUy Thu rt* 0^ 
tnSitt^r •Mi "ft* k* itsS a>-epentie <0 oa od»- 
ctiodiQ* TN'bca th*M idfntisents had wo 
raitd and far a ptnod ol warir 4 goaca 
piuaam oe bef fTfrint ta emaaaatjco wtn worn 
la the order cf KO''iio to ilp/iw, and ate » ^ 
njomeata* rwt. pmanna aeat a*a aWt MVg 
am coeualooty aecaTad. At th* rod cf tb « 4 fto 
period, iaerta**!! rrajwoifbaito* b th 
thmgfa death J a brother Uitrit^ * JT 
tmmplta) cd ttrlaja tavorrt* c«maiiy 

bill bea, «m Wiewtd by trtntn cf pr«u* fta^ 
tto reilqip fteo far ih* tint yttJtoaaw ^ 

riM^ tlee aemrrl alatoat rtstteoy 

tha dmiotawBt cf H motimf » 
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to be true, bat the effect !• imuffy profound, 
and I am gK^en u mudi opportunltj for con- 
trol u tbe mentality and ciraunitancea of the 
patient ■will allow We are dealk^ with differ 
ent opadUea to recdve Impreariont and to 
work out effective programa. If imdIcaJ 
changes In the phlloaophy of life orwj fo fh<^ 
aegrocnta of tl» enTironinent re^MosIblc for 
Tindue *lrt*Ks can be aaccetsfuHy cnf^necnd 
a pronounced ahortening of the ^h ptcsaure 
pwiodfl can be brought about This may re- 
sult, and m my apoicnce hat repeatedly re 
suited In a rntoal dkaiyearaace of the major 
blood pctSBuie tieratlona. I am referring here 
only to the early tabQe nh,aaes before organic 
changes have become dentonatrabfe and be 
fore persistent fired preature eleratlona have 
developed. 

I hi'vt aUoDpted to place the empha^ \n 
managanent of easential hypertcasion on the 
early labile phases and mruld Icdude here 
those Individuals whose basal pressure mayoot 
be that of the definileiy bypertensTve but who 
show pstMor h^^-reacErnty The diactmry 
of thcM lndlrl(jaals In the e^y stages of the 
CDodltioQ Is a major problem b medldne. life 
huaraoce health enmlnatloD 

and the adoptkin of blood preasuxe deter 
mtna tian as a routiae (n all cQnlc and hospital 
admltskiiis result In the dUcoverv of a fair 
proporbon of these cases Student health 
acrvices In colleges and routine eraralnatiotu In 
schools should take further note of hyper 
reactors and provide for fofkrv-up sfoce It b 
at this stage that environment and emotlooal 
control sh^ld be most effective 

The prevalent practice of recording the 
lowest pceasurts seenred rests oc the false 
aasmnptkm tK»i these are the characteristic 
pressures. It b my bdef that the character 
mlc pressures arc the hljd^est to be 
aecured oMrr stimuli In general erf an eroo- 
tkjual <• Waiter To learn, the order or degree 
of strenes sttstained these stimuH ibonld 
simulate as nearly as possible those In the 
environment normal to the Individual I 
have found the results of the local cold stlmu 
Utkin test of ffluei and Brown, prcvfonsiy 
referred to parallel quite ckaely to the resuIU 
of study of emotional preaaor refronse. The 
ease of appikatioD and the defirite reaction 


make It a satisfactocy procedoit he tb 
roctioe testing of large numbers cf lobjectx 
It discovers certain bww reactors not othg- 
wbe readily fentod mten thm dbroroid, t 
sto^ of emotional iadors will osusSy mol 
alml^ reacbOQS The utmost 
attachea tothediiCDVcryofhypcr rtaetenod 
early hypertensires m early lift 

Dbgisdno of the maugemoit of the hltr 
more severe, fired and malignaBt trpts d 
hypertensoQ and of the results a ortwt 
damage In essential hypertensiaD b not ik- 
airabJe here, WhQe It b true that h ihoc 
phases the moat favorable for effedhe 
management hia pasaed much can be aenw- 
plbbed by readjustment of the eOTfro oa tit 
rcadsptatktt to that ronalnlog enririxtimt 
that cxnnot bechan^ and 2^ retrsmlag taf 
itamditlonlng the indVriduai. Specific 
mens of rcat of drugs, of dleU, and of 
rlvalions, such as of common salt, art Dd 
the answer to our quest for an effeclhe 
therapy A hl^ degree of IndhidashiaticB 
in managessent b nufiry and, aitk fc, 
gratifying results ire often obtahted. Until er 
Dolesi we possess more ade^te knowMie of 
the pressor mechanlnns sfd facton coafitko* 
lag ihm, we must be ccrlent with mtdictl 
methods abort of the Ideal, but stfll metKis- 
bly effective. 

A furglcaJ attack on the pethaiys ol Ik 
prea»r TniH-bnkjn b mutilating to the oerT- 
ous system tiul can be jostlfied ooly lo artvt 
rare (tutanccs and with avoidance of dha Uisf 
effects other than those oo tHi oe du i Ju a 
It b to be hoped that papers In thb lyra- 
pnatnm -wQ! iMke dcsi Uk lodtcatljQ S fa 
surgical procedure. W e recall the great senk* 
rendeTHi by surgery when it added to Qg 
knowledge of Jlviag gastric and duotb^ 
pathology In the pro em , the indications to 
gastro-oiteiottoffly were not darified e*ny 
and the opciatfoa was popularbed and «* 
perfoeined in many quarts and ^ 
men unneceasarUy One b justified st 
time In eipTwring the hope that procr^ 
leas ■cverc, less crfppHng and 
cfiaracter maj be tcamd before a aujes^**®* 
Ing number of Ineffectual cveiatkns «e 
lormed In the denxmitTatioQ of the p^howT 
Icsl physioiogj of essential bj-pertensioo. 
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CEREBRAL INJURIES DUI 

OEORGEW SWIFT UD I 

C EREBRAL kriona due to crtemsl t»o- 
knce ctiDm^ the sblDty of the ior 
geoa to dUgome sccurafeA (he eT(«att 
of injury to the ikuD meningei, vcmcU. 
witer rtterroii* and cerebnl U»ue* lo give 
faninedJite sod contlauous pmma} ttteaUon 
during tie first few f»un eisJ csrefol (firtcUop 
for the foflon mg few days to that the accepted 
medical ai>d surgical procedure* are properly 
ctccuted to prevent the utmccenary poet 
tncrmatlc aequ^ so common to th^ aco 
dents, by the proper adectloo of haiMdlafe 
pcraorinel with whom the padeot will be 
aaaodated during the period of oocomdaQa- 
ness attd later readjuitment to unusual oondv 
tlcuu to udit In the extaUbhnMnt of hospital 
equipment aerdce, and penatmd ao that 
emergency cue* may have the advantan of 
the correct treatment dariog the fint j hour 
period to tmn nanes and iateroe* In thi dr 
vanou* duties »o that they may do the^ part 
in the treatncst of these catei to Iteep tent 
rate record* and pubtiih frtrai rhoe (o aoae the 
re*ulta of the succectes and failure* from thi* 
or that method of treatmeot in order to give 
othera the benefit of this aoch and tbcae 
obserraUana to apply the law* of cerebral 
hydrodynamfe* and the pathology of alterexl 
Dormalpfariklogy a* it appHe* to this problem 
ThhUtiw challenge to the surgeon of today 
How well it hai been answered Ui the past 15 
years 1* wdl known to aD who are coCTer aa nt 
with the bterature, but of late there ha* mept 
Into the report* and dl*cti**icms of thh ptob 
Ion, a note of pmtmfstk fatalism not la 
keepiog with (be tradition* of forgery advice 
tending to trust the care and future of the 
injured person to the tender roerde* of time, 
aided by the proverbial lea bag at the head 
and a prayer at the foot of the bed, and watch 
fuUv awaiting a sign or lymptota de ro a n duig 
foTtical relief seem to be heralding a return 
to Uie pmod of the early twenties rather than 
bokQy accepting and maitmng and teaching 
the le*»c* learned during the early thirlle* 
It U a challenge which we cannot pot aside. 

fTMOl U» Onl CbWis w (W oe 


TO EXTERNAL TRAUilA' 

ACS 8c\Tnx, WuarvTOS 

Each year ipproilmately iS5,occ Injuria 
Involving the bead and iplno occur in An« 
ica TTi number mount* year by year as the 
reaolt of increased speed of traniportaticiQ 
and ma*a productioo In industry America b 
00 the move and wo mart do our part In meet 
ing these acddental casualUe* of modeni 
mania for speed in all of life * activitia 

Diirm g tii piwiod immediatdy foJ lowing the 
war ihtie waa no accepted method of treat 
roeni for sewe cerchral Injunea, eiccpt in the 
eases of conjpoojid depressed fracture* or in- 
tracranlal hemorrhage when o p eradve mea*' 
ore* were tmlverially employed decompres- 
saoQ operation* were advbed aheoerer the 
pulse pTtsaure and pulse rate crotaed spinal 
dralju^ and the use of faypertomc tohilkea 
intraveooQily were not at that time rmher 
aaOy asploy^ ClaaalficatioD of bjone* tad 
report! were baaed upon cbe particular region 
of the ikuU and brain bvolved rather than 
upon the chanriar and type o^ injury A 
auffident number of cases reported had not as 
yet shown the rtiative Importance of vaiknii 
methodsof treatroentorlhcother/sctonwhlch 
are InvTilTed In the present enneeptioo of ihb 
pooUm. A report of our work coveting the 
case* treated at tbe Qty Emergency Ho^Ul 
in Seattle daring the year* 191910 19*4 ihowed 
(Table 0 ^78 ca*e*, with a mortality of 60,7 
per cent The report durtfied the cajes ai to 
locatkn of the fracture and part of tbe brain 
involved The operative tnciience wa* 18 per 
cent and the operallrt mortality wu 37 5 per 
cent This li indeed a sad report compared 
lo tbe present day statiftka, and yet it «ai 
an accurate, tboaih diiheartenlng rcconl 

With the advent 0/ the use of bypertonJe 
aolutiocs for tbe control of intracrsnitl pres- 
sure with the better knowfedfic of tbe pur 
pose of tiw reservoir* of fluid within the 
ventridc* and cistemj of the bnin sod the 
method of preserriog these water resura and 
measuiing tbe water content of the Wood 
with better knowledge of the value of *pinil 
drainage and decomiwearioo cvcrallte pfo- 

J' t r, ..h.. . 
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cedures, with the increased value of blood and 
pulse pressure in the determination of the 
relative chnical condition of the patient, the 
mortahty rate has been essentially lowered 
Of greater interest perhaps is the lowered 
morbiditj" rate and prevention of post-trau- 
matic sequela; as the importance of the use 
of these measures has been revealed during 
the past few years 

In 1932 a second report covered the early 
penod after the estabhshment of certain 
fundamental prmaples of practice which may 
be termed routine procedures in the manage- 
ment of cerebral mjurj'^ cases Hospitals had 
been supplied with charts for the use of the 
mternes and nurses, glucose solutions of van- 
ous strengths were kept ready for instant use, 
hasty and useless X-ray examinations dunng 
the 12 hour period were eliminated, shock 
symptoms were recognized, and the early 
treatment for this distressing compUcation 
devised These measures lowered the mor- 
tality, morbidity, and operative madence In 
the new King County Hospital (Harborview) 
had been organized a department of neuro- 
surgery, equipped to offer the best immediate 
treatment for these cases Our report for the 
first 45 cases treated (Table II) at the new 
hospital revealed a gross mortahty of 35 5 per 
cent while 145 cases treated dunng 1930-1931 
in 6 pnvate hospitals m Seattle showed a 
gross mortahty of 24 8 per cent The differ- 
ence between the two is accounted for by the 
fact that after Harborview was opened, most 
of the severe cerebrocramal mjunes were sent 
there first and transferred to pnvate hospitals 
after the immediate danger had passed 

In this study no effort was made to segre- 
gate the cases as to the location of the mjury, 
as in our previous report, but we attempted 
to classify the cases as to “time elapse” and 
mortahty figures This was m line with other 
reports in large centers 

Treatment procedures were observed and 
recorded (Table IH) in a senes of 64 cases 
treated m private hospitals, as follows 

1 Rest only — ice bag and sedatives with a 
mortahty of 21 per cent These were, of 
course, the rather mild cases 

2 Rest and use of dehydration measures 
jMortahty dropped to 14 per cent 


TABLE I — SUMUARY 

OF 

178 

HEAD 

LNJURX 

CASES TREATED 

AT 

THE 

SEATTLE crr\ 

HOSPITAL, 1919-I924 

Retnon of fracture 

Cases 

Died 

Mortality 

Frontal 


46 

29 

percent 

63 2 

Middle 


42 

22 

52 s 

Postenor 


14 

9 

64 3 

Basilar 


76 

4S 

63 2 

Total 


1 78 

loS 

60 7 

Operated upon 


3 ^ 

12 

37 5 


3 Operation before the use of dehydration 
measures with 50 per cent mortahty 

4 Operation after the use of dehydration 
measures, 46 per cent mortality 

The gross mortahty m the 64 cases was 26 5 
per cent 

The gross mortahty of 35 5 per cent in 
severe emergency cases at Harborview was 
a marked improvement over the 60 7 per cent 
at the old City Hospital (Table W) Segrega- 
tion into time periods rather than location of 
injury gave us a different angle from which 
to study our results 

In 1933 we reported on the first 175 cases 
treated at Harborview Hospital These pa- 
tients were adimtted between March i, 1931, 
and December i, 1932, or in a penod of 21 
months, an increase of 300 per cent in the 
madence of head injunes in a 10 year penod 
The gross mortahty for these 175 cases was 
22 4 per cent For the first time, another 
careful check w'as made regarding ages, and 
we began to recognize a new factor and one 
which we wdl stress later (Table V) In Table 
V we have recorded the age madence m 163 
cases 

AGE AS A FACTOR IN INJURY AND IIORTALITY 

That age should be a factor in both the 
madence and mortahty of head injuries w ould, 
at first thought, not appear to be important 
yet careful studj re\eals it to be a fact The 
many “safety first” and “save the children” 
campaigns and traffic regulations have ma- 
tenally decreased the incidence of injury to 
children Children also are seen to withstand 
severe head mjuries better than adults, and 
the morbidity is never so high as m older 
patients The gross mortahty has remamed 
about the same throughout Rarely does one 
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TABLE rV — COJtP ARISON OF THE FIRST AND 
SECOND REPORTS 



Cases 

Mortality 

Per cent 

SMttlc City Hoipiul 1918-1914 

178 

108 

60 7 

Kinr CcrtiDty HoipiUl 
Mtrdi-Deccmber, 1931 ' 

4 S 

16 1 

35 5 


important r61e botli as to the cause, and also 
as to the effect, of injury may include 

1 The activity of persons of this age m 
hazardous occupations 

2 The mcipient stage of deterioration of 
the body mechanism 

3 The begmnmg of the slowmg up process 
in mental reactions 

4 The effects of alcohol, hard labor, dis- 
eases and worry, which begm to show and to 
retard quick physical response to unusual 
demands 

5 The failure of repair processes or the 
retardation of response which add to the 
morbidity 

6 The disturbed water balance 

Of these factors, we beheve that disturbed 
water balance is the most important 

CEREBRAL HYDRODYNAMICS 

In 1928 1 advocated the theory that the free 
water found m the ventncles and asterns of 
the cranial cavity withm and around the brain 
should be considered as reservoirs for the 
storage of water which is subject to instant 
demand On the part of the blood for use m the 
mamtenance of blood volume I also advo- 
cated that nature had contrived this mecha- 
nism as an mgenuous device situated m the 
most convenient place of the body for instant 
use, had protected it by a bony enclosure, 
and that it was subject to the natural physical 
laws of hydrodynaimcs 

As early as 1824, Kelhe called attention to 
the imjjortance of cerebrospmal fluid m mam- 
tainmg blood volume Burrows later added 
his behef that it had an important r61e beyond 
protection Space does not permit a discus- 
sion of the details of our present conception, 
but the important factors beanng upon this 
problem may be mentioned and its relation to 
tte reaction of patient to cerebral injury may 
be discussed 


TABLE V — KING COUNTY HOSPITAL (haRBOR- 
VDEW) MARCH I, I931-DECEMBER I, I932 

(21 months) 


Aecs* 

Cases 

1 

Mortal! tv 

Mortality of 
»gc group of 
175 ca.« 

No 

% 

No 

% 

No 

Vc 

i-i6 

37 1 

” ! 

5 1 

13 

s 1 

aS 

i6-4S 

1 70 

42 

13 

ts 

13 

7 4 

45 + 

: 56 

34 

23 

41 

23 

13 I 

Total 

163 


41 


41 



•la ca«3 oMtcorded 


The points which support at least the theory 
of a water reservoir are 

1 Location of water reservoirs withm the 
bony enclosure of the cramovertebral cavity 

2 Distnbution of water reservoirs both 
outside and withm the cerebral hemispheres 

3 The presence of the enormously ejdarged 
surface area of the choroidal plexuses, far more 
than the excretion of water alone would justifj' 

4 The intricate mechamcal arrangement of 
the Pacchioman and arachnoid viUi along the 
dural and spinal venous system for the rapid 
reabsorption of water into the venous chan- 
nels 

5 The absence of water over vital surfaces 
and portions of the brain, such as the occipital 
and frontal lobes 

6 Physiologically one imght mention the 
proved ebb and flow of cerebrospmal flmd 
volume m sleep and wakefulness, the decrease 
m sudden changes m blood volume as m 
hemorrhage with undoubted signs of cerebral 
anoxemia, hyperactivity durmg the menstrual 
penod and sluggishness or stupor m hydrated 
states foUowmg heavy meals or drinkmg 

7 The demand for a vanable to be present 
to act m any emergency, for the increase or 
decrease of blood volume is found ideally situ- 
ated withm the closed bony encasement of the 
craniospmal cavity subject to the laws of 
phj'sics stated m the Monro-Kelhe doctrine 
and later further elaborated and prov'ed by 
Weed 

These are the pomts which must be consid- 
ered m any study of thelocation andprotection, 
purpose, and function of the cerebrospmal 
fluid 
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TABLE n -BUJttlAET OT 1« SEVEEE CASES OF CEMSEOCILSVLU, COTOiU JsviHsr 
IgJO-XmrniBra |oit 




TAELE OL-SUililARV OF TRfiAntKWT AND REJOLTS OBTUJCED FBOM 64 C\ra IK 
PftIV \TE UOSPrCALS. JAKUUtY IMl 




liA\“e to r»ort athcf to »ur5rry cjr to *plii«l 
diabjije. In ti* period ibore 6o ye«»> 
one expect* a high mortihty bectiae ot cooi- 
pUaitioai cd 1 geOCT*] ruturc, senile chsoget 
eljewhete In the bod7 ■iterkadoenls, oc 
phrids, diabete*. tad other geocrtl dbeoe*. 

Hie period of gratot inodOH* oI tojuiy 
w« be t ir een the i«e* oI i6 to 45 y<»« 

TTv.^y btif of tltf hiflirfe* ocaiT In thit paM 


aad here we find the grealat roorUdltj 
•od tdfhert relative mortality Thii study 
prompted ui to keep a more cocutant record 
of the caaea ol an age period between 30 and 
(Soyeara. IV ebmn to recognise certafnbaafe 
facta and to reaflse that a poblem preaaited 
It»df quite different from the caaca of injuiy 
In patiHita nnder 16 jran of age and over 60 
years. Factort in middle age which play an 
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Fig 2 Direct trauma, anterior tip of the right frontal 
lobe. Indirect trauma to the infenor surface of both 
frontal lobes 

fhis group of injunes — the convolutional 
atrophy (Figs 4 A and B)’ Figure 4 A shoos 
the lateral surface of the brain in the case just 


Fig 3 Contrecoup trauma to the superior occipital lobes 
“Marked con\ olutional atrophy (chronic alcoholism) 


“oet’’ brains — marked increase in the amount 
of subarachnoid fluid oith consequent convo- 
lutional atrophy of the cerebral hemispheres 
The) therefore present a major problem in 
cerebral injuries Since the hydrated or wet 
brain is more often present m persons after 
40 years of age, it undoubtedly has a definite 
influence both on the inadence and subse- 


presented — a chrome alcoholic, Figure 4 B quent mortality and morbidit) of mjunes 
the same view of the brain of an adult cpilcp- occurnng in this penod 
tic An artcnosclerotic or syphilitic brain With these facts in mind, we have made a 
would present a similar picture Grossly the final study of the cases treated at the King 
four pathological conditions present identical County Hospital (Harbomew) during a pe- 
physical problems — they all have hydrated or nod of 6 months October 1934, to Apnl 1935 



4 A, Generalized convolutional atrophy (chronic alcoholism) B, Generalized com olutional atrophj (epfleps> ) 







surgery gynecology and obstetrics 


TAaLI VL — nfCIDWCX AKD ICOrCAUTY IM *14 
CAira Df 5 Y T_l» PEUCCQS 

, Nft»tWkr*«joct»larbtt>» 5 »i>d«ftCTfiDbrtlhtk%li 
bcUon tad morUJitj bahnex 5 ud 63 Tht kkhHt 
bddM betveta^udfioym £■« CoaatyOiwftBl 
») Ootbcr iQj4-A{inl, i*jj. 





We have bued our trcatznait of thcte cmcs 
upon the theory that 

1 The damage h largdy done by direct 
hydrattEc prcuure aod ui direct proportion 
to the chtjacter of Injury 

1 A diiturbaiKe to the oonnal cerebro* 
hydrodynamla muat be recllhed tt the earll- 
eat moment 

3. A maintain aH certbratpliial dtzld balance 
b easeatially a determlniag factor both aa to 
mortality and morbkUty 

4. Cerebral hemorrhage, when fatal occura 
within the fint 3 hoiin and In le« aevere 
cajes may be controlled by prt^>er ^ilnal 
drainage. 

5 The preaencB of a hydrated brain pcevkwa 
to the Injury necesaitate* the rooit carrful 
and CDDStant ohaervatlon 

6. The conliolhng fadoia are Wood prea- 
aure, pulae preaaare and aoatalned nouriih- 
ment of the patient during theae hour* of 
repair 

7 Spinal dramage, hypertonic aoIoQoaa, 
and whole blood tranifu«ma are the moat 
valuable procedure*. They moat be ordered 
only after careful evaIoat£» of the demand 
for each ooe and ondcr the areatant aupa 
vblDQ of trained nuraea intenrea, and fur 
geooa. Our remits are shown In Table \X 


TABiE vn. — cauar iwjwijrQ the nrcixAtE 
nr THE nrcmxMtx ajo the rcEcuAjE ra 

HCttlAlJTY or HEAD DTJOIT CASE* DT 
■XATTM CrVla A PEEIOO OT l6 TEAU 



From Table VI we may observe t>^t the 
mortality in penooa bctweai the ages of 1 to 
16 yean U about the same u in oor aeo»d 
report In penona over fio and cmedalJy 
over 70, the mortality depends laiftiy npoo 
the general health rather than tla apedSc 
Injury If we are to lower the groaa mocuilty 
It therefore foDowa that we must Improve our 
treatment In the groop of penona between the 
ages of 40 to 60 years. In this group we 
bdlcve that the maintenance of water balance 
b a moat Impcrtint factor A aummaiy of oor 
stody b shown In Table VII 
coscitwa'* 

In cnnduslon, may I ualn uv cer A ral 
kaloQS due to exteraai violence citilknge tbe 
■urgeoQS of America to gm imnsediate per 
aooal attention, to oert the ntmost lUIl In 
dUgnoab, to iele£t proper penonnel to aaiist 
the hoapltaJ in its iharc of worlr, to train 
hitemea and nom, to apply the laws of 
cerebrobydrodynamlcs, to prevent unnecea- 
■uysequehe to keep teemate records, and to 
publisb the rcsulta. ' Thb is the challenge to 
the sorgeoDS of America. 
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THE DIAGNOSIS AND TREATMENT OF STONES IN THE COMMON 

BILE DUCT^ 

ARTHUR W VLLEN, Jf D , F A C S , Boston, Massachusetts 


D uring the last 20 years a radical 
\ diange has taken place m the surgical 
treatment of bibary tract disease 
Cholecystostomy with removal of stones with- 
in the gall bladder was the only operative 
procedure that the pioneers in modem surgery 
dared to undertake when dealing w'lth this 
structure Cholecystostomy gave relief to a 
considerable number of patients, but it soon 
became evident that too many of these patients 
had recurrent or continued symptoms, or were 
left with a persistent mucous or bdiary fistula 
With the improvement m surgical technique 
and with added knowledge concerning the char- 
acter of the disease, the operation of cholecys- 
tectomy gradually supplanted simple drain- 
age in the majority of instances Cholec3'Stec- 
tomy gave a higher percentage of cures and 
was on the w hole a comparatively satisfactory 
procedure Exploration of the bihary ducts 
for a long penod of time was resorted to 
only in the presence of prolonged j'aundice, 
or when a large stone could be palpated within 
the duct, or, secondanly, w'hen sjmiptoms 
persisted after cholecystectomy Numerous 
surgeons were content to leave the ducts un- 
explored even m the presence of mild or mod- 
erate jaundice, in the hope that this feature 
of the process was due to a secondary inflam- 
mation about the outlet of the duct rather 
than to the presence of a stone wnthin it 
Gradually, we have come to realize that 
there are numerous factors other than jaun- 
dice that must be taken mto consideration 
regarding the ducts when bihary calcuh are 
dealt with When these factors are analyzed. 
It becomes evident that, m a large number of 
these patients, we may well overlook the more 
important pathological condition present by 
failing to explore the ducts Reports by van- 
ous authors from chnical expenence and post- 
mortem exammations place the percentage of 
stones withm the common and hepatic ducts 
from 1 2 to 20 m aU patients with gall-bladder 
stones This percentage would indicate that, 

‘Presented before tbe Cbmeal CongrcM of the Araeriom Col 


if we explore no ducts, w e will fail to reheve a 
large number of patients As a matter of fact , 
the signs of a probable pathological process 
within the ducts are frequently present even 
though careful exploration fails to reveal 
stones Such stones may be high in the he- 
patic ducts or may be moved inadvertently to 
that position m which it is difficult to locate 
them and bring them dowm into position where 
removal is practicable If the duct is not 
particularly abnormal pathologically, small 
stones may pass through the papilla of Vater 
after cholecystectomy, since it is known that 
the sphinctenc action of the outlet is at least 
temporanly lost after the gall bladder has 
been removed This probably accounts for 
the experience many of us have had, namely 
a typical attack of bdiarj' colic occurs after 
cholecystectomy and the patient has ultimate 
spontaneous rehef More often, however, 
these patients continue to have attacks of 
colic, and a secondary operation on the duct 
becomes necessary The imtation brought 
about within the outlet of the duct by inflam- 
mation and the trauma caused by the stones 
passmg through the papilla may result m a 
constnction of this rather narrow orifice, 
which m Itself will unpede the flow of bile 
The result will be damage to the hver and a 
state of health m compatible with the ordinary 
activities of life 

INDICATIONS FOR EXPLORATION OF 
THE BILIARY DUCTS 

Roughly the symptoms and signs which 
cause one to suspect a pathological condition 
withm the common or hepatic ducts may be 
divided mto two mams groups (i) the pre- 
operative and (2) the operative Among the 
pre-operative signs and symptoms are (i) 
jaundice, active at time of exammation or a 
part of the past picture, (2) contmuation or 
recurrence of symptoms after bihary tract 
surgery , (3) chills and fever foUowmg epigas- 
tric pain, (4) frequent attacks of hihary cohe, 

gc of SujEtmi S«D FfMOjco October 3S-Vo\Tmber i, 15,35 



34 * SUROER\ G\’VECOLOOV 



(5) »e%*m BAoiea M*ocUted with ttUdL* 0/ 
ty^al pAm (6) gtU ttoa«* (oucid In the *(001* 
Wore ofterilioo Among th« opcntfve t{giu 
«rui lymptoms are (i) tnuU ttono or tanrf 
withH w (Till bladder (t) paJpabl^ etooci 
within the duett (3) ermtmet^ giU bladder 
(4) dHttfid cyjtk dact (5) dflited common 
duct (6) thickening in the be»d of the p*n 
creu (7; giD bladder wilbout ttonet (8) 
cbol an gilts 

Immedittely wc tee that 1110177 tbetc (ac 
tor* to obviMtly lodlcate the neentity of a 
ploratioo of the duct* that the avertge wtgeon 
bouH not fall to reiHir that any opCTatl%x 
procniare without thi* atep would be nnwe 
ceoful AUo it b apparent that *eTeraI of 
lhc»e sign* and »ytDptom* ma\ occur together 
in the tame patient It 1 * only that wc may 
w>t overlooi. some of the lew amnton lea* 
wellltnown orcvenlc«likdyfactor» that they 
all rouat be nmiWeTrcL 

JaunJtct may occur coinddentalK wllb 
gall bladder *tooe*, or after the gall wadder 
hai been removed. Esxtk when pain baa been 
present at the onset Jaundux flu> be present 
and *(01 DO *toac may be found obttnfcOng 

the duct outlet. In some case* the obtlruction 

aiv he fotrod to be d« to stone and ^ bfl 
lar> colic I* not pre^eot. The poafbBity of 


AND OBSTETRICS 

the praence of a malignant obrtnictioo 
ihouJd be consWered and the region inveitl 
ffited before the gall bladder I* ronored u 
duJlecy*fga*tn»tomy I* a much easier and 
safer procedure than ctiolet 5 ocbo-enten»tnmy 
Ho»«-er fn the vast nu>onty of /auodfctd 
patient! with gall-bUdder rtone*. we wil] 
find that the ofastnictfoo in the duct b due to 
the presence of a ttone. 

TAt or frawernc #/ jy*/- 

ioms after bfUary tract Mrferv fi an embar 
raasbig situation (hat few of us havx ocaped 
It Is true that mwj when a diseased ^ 
Madder has been removed tod the ducts a« 
found normal or when stones hai-e been re 
moved at the origioal operation a few pa 
tient* continue to be unrdieved. The burden 
of |woof however fa on the surgeon to find 
the source of the symptoms in OTeriooIed 
dheasc of the dact One ratal not be oontcot 
with negative erphnatton as far as stone* are 
CDitcemcd u in a coniiderahle number of 
these petieoti wbo have had many opcratloc* 
In this regioo we hod tbit the tnie aitaatktn 
b a constrfctioti of the outlet of the duct 
Rarely symptoms ma> be due to postopert 
thT tdbtamM, a xmst df/l^t condltim to 
owluate Slid most uraai! 4 aclory from the 
Btaodpolnt of treaUnect 

Bilurv crJlc with %-ery /nwaf affocis fa 
ooe of the most often orer^ked indications 
foe cvplorfog the common duct The analysis 
of a large number of case records shows that 
this lymplora U often due to the psrjtge of 
sraall ilcmt* through the ducts, frequently due 
to dUease of the duct alone and occasiortallv 
due to a single ball vahre ilooe within the duct 
even tboogn no stone be present In the gill 
bladder Tbb warning may be of especial 
value in the patient with Irequcnt iftacts lei* 
than I week apart 

\«vsro as a procnlrKnt symptom assodated 
with bQlary coUc (s an (raportant iodlcatloD 
of dbeav of the common duct Thbbasbem 
dcmooslratcd by Zollinger who fouod that a 
oolUpsfble bag (ttserted Into the common duct 
nnder light anesthesia would whin the pa 
linit aTrairofd produce severe colic and 
nansew as soon as the bag was dblcTTclcd 
Utboogh thbaperimoit was made 00 a com 
paratlrdy small tramber of patienU the 
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Fig 3 Diagrammatic illustration demonstrating the method of palpation 
and exploration of the duct from the left side of the patient Obtious stones 
remosed tnth fenestrated forceps B, The papilla is probed and dilated under 
palpation and partial vision Care must be taken not to damage the inasion in 
the duct by an incorrect instrument and too much force C, The ducts are im- 
gated with normal salt solution in both directions Importance of suction tip is 
emphasized D D, and F \ No lo soft rubber catheter is transfixed mth a 
small atraumatic needle carmng No o chromic catgut. These sutures fix the 
catheter within the duct, then ore utilized to close looselj the opening m the duct 
and the areolar tissue o\er it The border of the preserved serous coat of the 
gall bladder is then closed, a minimum of unpentonealized area being left 


symptoms comcide with the early history of 
many patients in whom common duct stones 
have been found at operation 2^11inger fur- 
ther demonstrated that distention of the gall 
bladder tvould give epigastnc pain but in 
none of his expenments did it produce nausea 
Nausea may develop in the later stages of 
gall-bladder inflammation without duct stone 
ns the ducts become secondanly involved 
Also, this symptom may develop when the 
pancreas or duodenum become irritated, prob- 
nbly through the same nerve mechanism 
However, the patient with early nausea asso- 
ciated with common duct obstruction often 


comes to the hospital for treatment after this 
symptom has subsided, and for the same rea- 
son nausea may not appear as an important 
factor m the data obtained 
Although the importance of the history and 
physical findmgs cannot be overemphasized 
we are so often left with no real clew indicating 
disease of the duct that m nearly every in- 
stance we must consider the possibihty of 
common duct involvement at operation The 
only exceptions to this rule are represented by 
the extremely ill patient who submits to the 
life saving simple cholecystostomy and by 
those whose condition on the operatmg table 
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preduda icuther prokm^tka ot tbe open 
tion the jiO DUdder ht» been remored 
TTie comtDoa duct ftbould be pextbdlf exposed 
in the KipndDodenjd pcrtloa by dfridinj; the 
areolar tunic over It (Ilg i) lU tlxe and 
Inflammatory ttate mnft w (Jetcrmliied. In 
many instance* the duodeoum vill interfere 
with pioM Inspection and pahubon of the 
duct region but it can be iic^ soScienUy 
without harm whether the atuditpcnta later 
ally are normal or pathologicaL The foramen 
of Wlnikw iboold be et poaed luffioently ao 
that palpation of the ducti can be made m a 
logKaJ manner In the aven« patient, the 
depth of this region mahci pa^tioo and in 
ipeclion a» wdl a* opcntiTe procedurci on 
tne ducta, mocfa eaiier for the auijeon if be 
■tands on the left aide of the table (Fig a) 
P r e vt onaly we described to detail the tech- 
nique of opeiatkm on the cdbudchi btle doct, 
and later we found that several re*JorcerfuI 
iurceona had used this method of palpatdoo 
of ^ duct r^ioc as a matter of coune. Mmny 


others hare told ns ince of thdi 

In having adopted to Stones within the duct 
that would dude the paljutmg fingers In tiw 
ordtoaiy csaminatioD are eadly detected U 
this method b used 

EflulZ tintf *jtd tdni represent the moat 
common finding In the gall bladder that 
maicf commoodoctenjfcfitionlogicaJ TTiat 
these small particle* lure found thdr way 
ihiou^ the cystic duct b almost certain To 
be aure, they mar have passed oo through the 
papflla of \ ater Into tbedoodennm At oper 
atioft we often find, however that many of 
thc»c partides are still within the ducts It 
Is too much to hope or expect that they wDl 
alw*« be discharged spontaneously With 
cartful lechnlime, toe duct am be de«red of 
this dfi>ris wi to perfect safety If the papilla 
U dDatcd there u opportimity for a free flcrw 
of btk into the fatertine, carrying with It un- 
reachable stone* and nadd for future cafcuJj 
of sufficient Importancs to eliminate the 
neixadty of a secondary c^eratkn 

When we csonzita a (*mt/0(itd foU lUd 
ia we usually have a patfat with a tong hli- 
tory of la thb regkai Doobtleas 

wbtt thb condmaD b found InddenUUy It 
repreacstj oatures method of cure. Maav 
such padents with kmg rmbafosa may finish 
oat thdr llres without sirffidtat trouble to 
warrant surgical tolaference. Often, bow 
ever difficulty de^■e^opa within the dtittcd 
oommoQ duct, which represenU the location 
of the active leskn, ratoer than in the gall 
bladder ftaeff. AC times, it is wise to ignore 
toe origtoal pmees* as represented by the con 
traded ^all bladder and to correct ooly the 
pathdogrctl process to coffliooa duct. Usually 
there are stonci within the duct Occasknally 
however the true condltkm b a coostriction 
of the duct outlet, proximal to which b found 
tospbsated bOe, thickened duct wails, sod 
Uver damage. It b Important not only to free 
the ducts of stows and dfbeb hut to provide 
for a normal flow of bile. If the deaxnprenloo 
of the Urer can be accomptiihed to such a 
maoscr as to allow drainage to take pbee into 
Its oonnal habitat rather than to the outside, 
we will hasten the recovery of the patlait and 
avesd prokeged external dralna« whkh In- 
creases hoipHal stay and tovtllffism. 
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Fig 4 Schematic drawing aiustrating the method of bnoging the catheter 
and cigarette wicL through the stab wound under direct \Tsion, the dnodenum 
and hepatic flemire being protected b> omentum The catheter hes along the 
underneath surface of the right lobe of the h\er and the agarette met is care- 
fully placed in the subhepatic space of Morrison 


Dilated ducts found at operation indicate 
as a rule disease within them If the c>'stic 
duct IS large and patent in the presence of 
gall stones, we must assume that some and 
rarely all of these stones have passed into the 
common duct This often occurs m the ab- 
sence of jaundice Although we frequently 
fail to find stones wathin the common or he- 
patic ducts, we do find them in a high per- 
centage of such cases The average diameter 
of the normal common duct is approximately 
S millimeters When we find that this duct is 


larger than normal, we must assume that the 
abnormahty may be due to disease within it 
That the common duct increases m size after 
cholecystectomy is n ell known This abnor- 
mal state may be reproduced through inter- 
ference with the physiological mechanism bx' 
inflammation, by pressure from stone, etc in 
patients without previous operation The 
dilatation m manj instances, however, is apt 
to be due to mechamcal obstruction of the 
duct outlet Doubtless these various factors 
are often combmed to bring about the increase 





SURGER\ GlTvECOLOGV AND OBSTET R ICS 





In tlie duct opadt/ Since it U Impottlble to 
know whether stones or a CDostridcd outlet 
are preseot »e must erpten dilated 
common ducts routinely 

e M frequenU) 6iid t definite thcktminf 
in IJk ke«d of tit f<iMCreas oxsodated with 
nD-bUdder caJeaG that ve cannot help bat 
teel the significance of relationship between 
thoke tao s^atema. The frequency with wblch 
gall stones are noted In the pr es ence of acute 
KenKrrrhagic pamreatitis mAes it difficult to 
dissociate the bOlary s^atem as an Important 
factor la pancreatic disease. For this reason 
We ba\% Induded In our gall-tdadder stathtics 
an of acute pancreatitis found at opera 
tkm when the opcratirt procedore Incloded 
drainage of the bfliary s^em. When the 
paixreai Is fdt to be thicieoed we loot for 
fat neenms, particularly In the undemealh 
portion of the gastiocohc oenentum. In the 
ma}ofItj of cases, we find uooe. Rarely do 
acute roanifestaticHiJ of pancreatitis de>ehw 
after the biliarv tract has been rrplored 
Often bowerer In the preaenco of pancreatic 
enlarg c TPent we find a dilatation ora thIcLen 
Ing of tlw duct waD and occaiianallj a true 
InflamroatloQ within the ducts Stones or 


dfi>rb In the ampulla of ^ ater or a coestnc 
Hon of the outlet are so frequently asaodated 
with this pancreatic thickening that se fed 
Justified in recommendiDg exploration of the 
docta is all such cases. 

By the tenn i*n Uaddtr tiikont sJnn 
we refer to the type of paHent whose symp- 
toms Indicate bsli^ tract disease and w^ 
etfaflnts at operatioG little abaormality in the 
gall bladder ilsdf hfany of these patreuts 
with a positive Graham teat will fall to show 
at operaUoa, a gross pathological cooefitioQ 

E rticolarl^ stoaea. \rc have long been oo- 
ppj ctncemlng the necessity of a micro- 
scopic diagnosis in cholecystitis. Even when 
gross cholestcroiosii b found the remorai of 
such a gall bladder la many instancea, hai 
foiled to rcBevc the pshent of iynmtomi for 
which the operation was undertaien Rr 
oentl\ Graham and Mackaj have shown that 
the highest pcrcenUge of unrdlc\Td patients 
In gaii-blamer surgery were those with mini 
mu dbeose. Altbw^ we can avoid surgery 
in many of these cases by a more csueful regu 
Utkmc^dlet and by an e%'w]uatioa of the fonc 
tional eleracoti concerned in neurotic Individ 
uala, »c will of necesiltj operate upon soow 
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such patients When a comparatively normal, 
stone free gall bladder is found under these 
arcumstances, there may be a single ball 
valve stone withm the common duct, or even 
rarely, several stones, without any apparent 
mcrease in the size of the duct or any actual 
thickemng m the duct wall itself 

Cholaugitts vanes so much m the condi- 
tion found at operation, that often we are 
unable to remedy the situation by one pro- 
cedure The ducte that are constncted, tluck- 
ened, and full of d6bns are particularly diffi- 
cult to explore and failure results Later the 
ducts may become dilated so that proper 
dilatation of the outlet and proper drainage 
permit a good recovery If the ducts are 
suffiaently large to permit exploration and 
drainage with dilatation of the papilla at the 
primary operation, the results are apt to be 
satisfactory It is beheved that the earher 
the operation m suspected cholangitis, the 
greater the possibility of a successful primary 
procedure 

TECHNIQUE OF OPERATION 

With the mcreasmg consaousness 01 com- 
mon duct stones associated with gall-bladder 
disease, it becomes imperative to develop a 
safe and satisfactory techmque of duct ex- 
ploration To avoid overlooking stones, the 
surgeon must necessarily open many more 
ducts than are found actually to contam 
stones, hence the surgeon must work out a 
plan by which he can explore the ducts and 
yet not damage them or mcrease the mortal- 
ity rate An easy, simple, and safe procedure 
has been descnbed m detail (2) It consists m 
exposmg the duct in its supraduodenal por- 
tion, palpating it carefully from the left side 
of the patient, removmg stones with the 
fenestrated forceps, probmg the hepatic ducts 
and the papilla of Vater, then gradually dilat- 
ing the papilla after the method of Bake^ to 
a diameter just below that of the duct itself, 
or suffiaently to allow stones of the size pres- 
ent to pass through, if they have been over- 
looked or have become lodged withm the he- 
patic ducts The ducts are then irrigated 
■nnth normal salt solution and a No 10 F 
catheter is sutured m the masion m the duct 
and is led to the outside noth a agarette wick 



The wick is placed m the subhepatic space of 
Momson where aU drainage from this region 
collects The wick and catheter are brought 
out through a stab wound below the twelfth 
nb This allows complete closure of the ab- 
donunal woimd and when done under vision 
and with care is a rational procedure In a 
large senes of patients so treated, we have had 
no comphcations from this procedure or cause 
to regret this type of dramage It shortens 
the hospital stay and decreases the number 
of infected woimds and masional hermas 
Routme dilatation of the papiUa of Vater 
when the common duct is explored was first 
brought to our attention by Cheever He used 
for this purpose silk woven catheters, the sizes 
varymg from a No 10 to No 20 F He found 
that the normal papilla would admit the No 
10 size and that gradual dilatation could be 
earned out m almost all mstances up to a No 
20, without apparent damage to the tissue 
This commendable method allows imgation 
through the chlatmg instrument— a step the 
value of which is enhanced by the flexibility 
and shape of the tip We have used this 
method with considerable satisfaction for 
several years Its disadvantages we found 
were chiefly that the larger sizes were un- 
wieldy and that sterilization of the catheters 



JS4 SIJRGER\ mTCECOtOGY AND OBSTETJUCS 

TAiLE I-WZiAlVnUCT OTERA-nON-S 



wu difficult. Tbc dthtter* »i*o »ff e^>en»}w 

abort Ihrd, tod vhen they becDine roQ^ 
cncd vith us^ Buy tbe Uicitet through 

which they pus. Cheertr howerer todmtoy 
Q< bb pupib hfc\-e btd acr ftult to find with th« 
mctbc«d<A’erapeEk)do/*evrrti>e*iT. Many 
toigwcB ha\-tog reaUaed the (mportaoce ot 
dnatatkn of the papiQa b selected cues have 
used a variety q( urethral acKiada aod bougies 
{«■ the pwpaac. The bog oUve tip bouelea 
with bextdabb shafts proposed bv J BaheCof 
Bnifsia Cteebo-^bvakU, are very i&tUfac 
tory We ii*vt oaed tVxin b aim thao agt 
bctaocei b our hoi^tal sbc« th^ were 
brought to our alteatba hi 1930 by Dr 
Richard Chute Tbo cius are griuluated from 
a dbuoeter of ^ talEimetcrs to that of 14 mlt- 
limetm. Although Bakei always advocated 
dibting the outlet of the duct to a sbe just 
bdow that of the duct ftseU we have rardy 
used the larger alxes W e do thlnV It Impor 
taut to dHite the piqiQla to a ^ffiaent iIa to 
alknr stones lodgri b the hepatic ducts to 
pan after operatic ai>d have collected stones 
ia the ttoob ia a few soch bstaocea. We hare 
opecKd the duodentun o>'ei tbe paplUa b 7 
cases when the probe or amtU dilator CaOed 
to go throo^ from atxn-e with ease. I0 these 
paBwU tod in opcriiaenls on dog* we have 
bwQ Ifflprcsaed W tbe minimal damage to 
the Ussua thrOD^ whldi these dOatorv pasa. 
It U probable that b certab case* with krge 
duett, e cooatricted outlet, aud a damaged 
Utct better reaolt* wffl be obtabod if the 
outlet U dilated to a eortsfdenbte sctc, even op 
to I ceocfflwter or more Tbe outlet Is Skel> 
to remab diUted bdehnltely and the bOe 
win then be defivertd directly bto the Jnles- 
t/oe. iVeare sere that this will dunlMte pro- 


Joaged T-tube dnbage to the outside b cer 
tain cases b whkh a protracted period of 
drainage b desired. W c ted, bowertr thatb 
the tOQtiue case, an average dHatailco to 
7 ndlhrttetm win suffice. We urge that gentle- 
seas and care be taken to db^ the pro^ 
property under palpalkm and under virion, 
if undue foroe u Dcccsaary wo believe ft 
aafer to open the dnodenum and hegb tlw 
dSatttloa In a rrtrograde fashioa. Dnder no 
drc an a U nca should dHaton as Urge or 
larger than the diameter of the duct ft^ be 
us^ aince it a not our pofpese to stretch tbe 
vaSs of the mpradnottnal porlkxa of the 
duct, but simply to d^e the ootkt 
AU iboushtfdl surgeons sdmlt the Impor 
tanceof a^ most of thein pradice, the pro- 
cedure of aacertibiog in some miAoo tbe 
pBlency of the pepflia 0* V''atet when the id»- 
joac duct ia epeoed. Wlhout doubt b the 
majority of caso, this ak»e aid suffice We 
have been Impressed hewerrer »ich the uiv- 
certabt> of deorfug the hepatK chtets of 
stones or dfbrts /uin we belirre that the 
(reqoeficy of fimSng a conatrktkpQ of the 
duct outlet justlhes dilatatios of the papfOs 
In a sale and to a suitahk depre nn- 

Unely when we eipioce tbe ducts. Tliat thi4 
b not a dangerous procedure b borne out by 
oar suilstio. Although it ajqian that tbe 
tDortality h lower U b duct evnioratkm tie 
papda b dilated than wbea It t* not fTahle 
n) we believe that this apparent dlscnpMcy 
mar be due to other factors. We are sure that 
in the WrMis of a good roasy cnenton frrxci 
chief so/geoas to rcrident stau even when 
rtaaonahle cart la used ample c^^wriunftr k 
offered for serloos difficulty with the method 
if U were dangerous 
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TABLE n — TOTAL BILIARY TRACT OPERATIONS 
Massachusetts General Hospital — October i, 1930 — 


October i, 

193s 



Casa 

Deaths 

Percenta^ of 
mortality 

Cholccj'Btostomy 

82 

12 

U 5 


Cholecj’stectoray* 

751 

19 

a 0 


Cholecystectomy with common dact 
exploration and dflatabon of spblnc 
ter* 

331 ] 

’1 

301 

1 

Cholecystectomy with common duct 
e«)iorati£ra and sphincter not 
dihtiirf* 

1 

1 

■305 1 


4 4 

Total (5 >cars) 

1238 

51 

4 * 


rUnder the heading* “ Cholecjitectomy with common duct exjAjrn 
tion” are Included *c\*eral cases of secondary dioledoctoatomy» the gall 


bUdder having been remm-ed at a previous operation 

External drainage of the common duct has 
been the practice of choice although a few sur- 
geons have advocated mtemal dramage 
through the papilla The reasons for outside 
drainage temporarily, m addition to dilata- 
tion of the duct outlet, are that we are certam 
that tight closure of the duct masion is diffi- 
cult to obtam and a temporary reaction with 
swelhng at the papilla after dilatation may 
exist It IS likely that the hydraulic action in 
a tightly closed duct would be more effective 
m dischargmg stones overlooked, but this is 
offset by the advantages of takmg the pressure 
off the duct suture line as well as of rehevmg 
the hver of any temporary resistance to the 
flow of bile If drainage from the abdommal 
cavity alone is depended on to take care of the 
bile that escapes from the masion m the duct, 
the bile is dehvered mto the abdomen faster 
than the drams can accept it, thus causing 
bile pentomtis, which, although rarely fatal, 
m all cases, retards convalescence In no 
instance have we had cause to regret the use of 
the small catheter m the duct, which drams 
approximately 400 cubic centimeters daily or 
about one-fourth of the average daily secre- 
tion of the hver It gives us some indication 
of the activity of the hver, and m rare m- 
stanccs, valuable information concemmg the 
patency of the duct outlet This catheter is 
sutured with No o chromic catgut into the 
duct and removed with the wick on the tenth 
or twelfth day The stab dramage wound is 
dry by the fifteenth day, and in no instance 
have we had to re-establish dramage m the 
sums 


TABLE in — CAUSES OF DEATHS IN BILIARY 
TRACT OPERATIONS 

Massachusetts General Hospital — October r, 1930 — 



October 

I, 193 s 



Cases 

Cases 

Pneumonia 

t3 

Shock 

I 

Pulmonary emboh 
Pentombs 

9 

9 

Subdiaphraraabc ab- 
scess with rupture 


Pancreabbs 

7 

mto pencardium 

I 

Hemorrhage 

S 

Cholangibs 

I 

Bile pentombs 

2 

BilaterM pulmonarj 


Lner death 

I 

collapse 

I 

Myocardial failure 

I 

Pulmonary edema 

I 


POSSIBLE COMPLICATIONS FROM DILATATTON 
OF THE PAPILLA 

The dangers that might anse m the routine 
instrumental dilatation of the papiUa of Vater 
when the common duct is explored matenallj'- 
have occurred to us We approached the 
method with great caution thinking particu- 
larly of the possibihty of duodenal reflux In 
only one mstance has this occurred, and that 
we feel sure was due either to a false passage of 
the catheter mto the duodenum or to the 
placement of the catheter through the dilated 
papilla into the duodenum Duodenal con- 
tents came through the catheter while bile 
was delivered through the cigarette wick 
This patient made a good recovery and aU 
dramage ceased on the twenty-first day One 
of the other dangers we considered, was 
acatnaal constriction of the dilated duct out- 
let We have seen no endence of this condi- 
tion m the 231 cases so treated So far, 2 
patients have returned for secondary opera- 
tions 

Case i A patient who had a cholecj'stectomj for 
gall stones and stones removed from a dilated com- 
mon duct with dilatation of the outlet to i centi- 
meter m tlie presence of jaundice, returned years 
later with jaundice following colic At the second 
operation a large stone was removed from the 
ampulla of Vater, after which the 8 millimeter 
dilator passed mto the duodenum with ease 

This indicates that stones ma}' form m the 
common duct m spite of a dilated outlet 

Case 2 The other pabent was operated upon m 
October, 1934, after a 6 weeks’ history of pain, jaun- 
dice, and chills His gall hladder was thick v^ed 
and chronicallj inflamed but contained no stones 
It was removed and a large duct was explored but 
no stones found The outlet was found constneted 
and was dilated to 9 milhmeters This pabent drained 
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w cbporm} uowt ot UU thuK^ bit ath&tte 
UDOvnt s,umcMblcc«idrMt<n h *m 

*4 kotir Ptrtod. Ah« th* CMirttr «« r«B»»wJ « 
tie tcBth dix be bul i amn atud: 4 csO^ *»ch 
V* Uwt"'«ud «• dac to tlw ]p*m<o <A *b «n«r 
koLcd ea l falo * lie ude & ixpM nwwy kft^ 
vird, b«t avrcnl toMih* luer beju hefUf • r». 
tora of rriBplQqa end fiBiBr begat# jBtrriAkTr t He 
Bat«nfi> uubetiUotaboutKMcci^apenlkttbQt 
•Her • anw Iotettla«l beaunl ay , be fioaBy re- 
toned to ibe boiplul. At opmiM t^ tine, the 

diKt «:«• toand diJetetl ud ooci tbldit»fd wk 
lartnoiMot Kovkl pea tbnjB^ Ibeomiet. Kqco*- 
ditkAdjdeotperBitfnlW wuKirrcti u the Uan, 
•0 the dtKt u^abdwnlaal •Modi vrre (bviMU. A 
TCMowbU •acKat «t -ear tMo bO* wu ebUiAod 
duty adffllnhtewd la tkie fona oi coekU^ or 

IhroBcb a saml tsbe fw mtnl dan l« aplt* 
tbb, bit t^ipetile iafled tad kb coajitfao Wcuk 
pnoukm mitb W« Uood ctioddea ud low aemt 
proteio, •Monated vitk • rtdaf aa> protrht eduv- 
tea. A kfaBoatornr • u perAknMd to pt^t (cad- 

Grt. to after tM e k eio d ockoaogiy Sine* tUt 

praodon, b« hM |7*d(tafi7 plocd la alrcmk aad 
tbe ckanc^ df tbi bde driJmai troA tka aUu kas 
tg pegred. }□• appetite kta retoracd ao Uuik Um 
je^uoaterar b Benr ««ed foe the nptacaaeot of bOe 
ttly TVe bcBeve that he »n cub nAdothr to 
pennit a fatoR opaaLtaB to t»iat»hflth lb* bUk 
dnlaafc la(o kk doodaosm 


TltfH* ius bees cal^ cme ofber poufble 
cMnp&oukn toQotdttg dOaUtkw of the os- 
fdOu In tbb aue, the opentor atated tW 
ihcTc m* 00 rd'ltthce o( paocmaidf at the 
titne of cboJeeyaleetoiay and crokrration of 
the dftd The catlct wu dOated to S qiQI}- 
iBtlcn ih tht pct»exice of k dilated doct trom 
whkfa •t£ntt» had been renut^Td. TIk patient 
dcNiloped «uU btfaciniuigk panmadth 
from T»bicii the died j wedu lat« TVIvetber 
tbediUtatJctcpfajTd a rtleia thepanatnlJtlc 
i* a matter of cooketure, but it most bt a»- 
wdeted u t poebffiiy KtemUy bowevtr 
a.e hare purpoady dOated the pi^jflU in the 
praenceo/fatnecroab recovery waa coenpar 
able to that *fter rootii» dsoio^ectiway and 
tar more qnl^f than the avmge la the 
pmettceofacuupancreatitia It b only fair 
to state that Lah^ ba* recanUr repotted x 
case* of fatal gas bacflhts infectioo foaowto* 
the InitRU2i«iUJ dilatation of the ptjjilU of 
Vater We <V 5 uot bdieve that ntdo* 
tunale ooaipBcatioo ww brought about b> the 
^fflatattem- W c all hno» that the gas bodBos 
may be found b the gaatw-lntatinAl troa 
01 rain the foU bladder ImIL Fortdnatdj 


this 0^ mntimfnatfoa b rare tad ooae of 
us hesitate, when nectasary to open the diio- 
dottim or jejunum In a cotBparatiTciy on- 
•septic manner 

SXSII 5 TICU DtTA 

In the 5 >tar period from October 1930, to 
October ipjj i^tSpatiertUtrithyTiaiy tract 
disease have been operated tjpon at the 
MomtimsetU Cenersj Hospital Of 
S95 Of 31 per cent hare had the ducu ca- 
p*o^ SMmes rtuMS'ed from the ducts »«ie 
recorded In 167 patients nproentln^ 
per cent of the ducts eipkwed and 13 6 pet 
ctai of the total opcraUooa, rUty-ooe pa 
Ckfltsdied a Diortaiicy fa (be srbofe group of 
4.15 per ccqL In the 305 who had duct ri 
pfafsticmi, ijched amortafilTof 44pa'oeBt. 
WTico we cwiaider that the Ughest mortafity 
(Table U) occurred la those patfenU cmk 
sideted too DI to luiva more Uiio chofecjttm- 
toany docMt, it may seem to offset the anmtnt 
Uck of bcr eaatd daagar In dact expsonttion 
aa aamfiared to the taortality of a 9 per ctol 
in tim^ dttkmtectocDy We must con- 
sider h ow e m' tttt the doct ezptontJOBs In- 
dnded many secondary cperalioai (61 met) 
and also the very poor rial patknti with pro- 
longed JaoDdice- On the vboie we fee! jutll- 
£ed in atatlng that da^tfioehoatoiny soptslns- 
potai vpoo ttolecysircioffiy 1/ cairfoliy cur 
tied out, increases the risk aligfaUy U at all 
One hundred fnrty five, or 49 pw rent, oj the 
duct operaiiona were tn psUenla sntboet bis- 
loty of jaumlke In this gtnnp atooes were 
mertJed in 4P. « J4 po cent h history of 
fre<}uent attach was ^%cn In i7i cases *13 
had fulaiged dods 9S bad ddUs and fever 
6r had had previoua bOoiy tract surgery and 
46 had pascreatk dbcase 

cmciUKV 

t We urge tbit cDttuDOQ duct evpkratkm 

be earrfed out ta prinary operslioas on the 
bfUaiy lyston when the Wlory or operative 
findings suggest the posaibfhly ol stooc autdo 
the ducta or a conalrictioo of the duct outlet 

a We fed that routine lastrumeotal dUa 
tatioo of the papilla of \ aler ts ool only a 
logl^ but a safe procedure In all ducU 
rtplored 
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3 We advocate temporary dramage of the 
bile duct to the outside and dramage of the 
abdommal cavit> 
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Discussion 


De. Staneev H Mentzer, San Franasco The 
wisdom of explonng the common duct more fre- 
quently dunng the course of operations upon the 
gall bladder is shown admirably by Dr Allen Past 
eipenence and present pracbces have justified the 
slightly increased nsks that this new treatment 
entails, for the end-results are better and re-opera- 
tions are less frequent. 

Dr Allen repeatedly urges that care and gentle- 
ness be maintained dunng the dilatations of the 
sphincter of Oddi Those who have seen the esopha- 
^s, ureter, and rectum spht by similar mechamcal 
dilators, appreaate the necessity for care and they 
will respect the teachings of the author But the 
surgeon less expenenced m the necropsy room may 


not be cautioned by his past traimng Under these 
circumstances, the dilatations advocated by Dr 
Allen are fraught with potential harm The sizes of 
the larger dilators are enormous m respect to the 
anatomy of the normal common duct AVhen the 
common duct is dilated and the largest bougies used, 
the elastic and muscle tissue of the ampulla of Abater 
IS already stretched, and the danger of rupture of 
these attenuated structures is therefore increased 
Although Dr AUen and his assoaates have not had 
any comphcations from the use of this method, it 
behooves those of us who are less expenenced, or not 
expenenced at all, to approach this technique with 
delicate fingers and tender consideration for patho- 
logical tissue 
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that the constnction lasting for a long time, 
suffiaent to dose the larger blood vessels of 
the brachial region, must exert a strong pres- 
sure upon the median and ulnar nerves, caus- 
"mg neuntis and degeneration The musculo- 
spiral nerve is too deeply placed and too well 
protected, but the median nerve and m par- 
ticular the ulnar nerve are frequently m- 
volved Agam, Lenche and his followers 
attribute great significance to the imtation of 
sympathetic nerve supply of the vessels, re- 
sulting m penpheral vasoconstnction 
In view of these discrepant dimcal observa- 
tions, It should be mteresting to review shortly 
the results of experimentation on the patho- 
genesis of this contracture 

THE EFFECT OF ARTERIAL ISCHEMIA 

Meyerdmg, in 1930, stated that m animals 
contracture is not produced by the hgation of 
the artery alone Thrombosis and hgation in 
either upper or lower extrermty results m 
flacad paralysis with or without gangrene 
according to Raffele and Jepson 
Stenson hgated the abdominal aorta and 
likewise obtained flacad paralysis In a case 
of our own expenence where the femoral ar- 
tery was hgated for uncontrollable bleedmg in 
a child suffenng from osteomyehtis, the result 
was also permanent flaccid paralysis but no 
contracture The accompanying sensory para- 
lysis at first complete, gradually receded, 
but no contracture developed Similarly, 
the hgation of the external fliac and epi- 
gastnc, earned out by Lapmski, produced 
coldness, flacad paralysis and disappearance 
of reflex exatabihty, but no contracture and 
no muscular ngidity, although histological 
examination showed changes in muscles and 
nerves, particularly in the latter, in the form 
of fragmentation and degeneration 

Brooks, m 1925, observed that hgation of 
the artery alone did not produce total paraly- 
sis, and in some instances he could demonstrate 
fields of totally viable and others of totally 
neaotic muscle adjacent to each other 

the effect of both arterial and 

VENOUS OBSTRUCTION 

Experiments m which arterial ischerma was 
used with venous stasis by ligating femoral 


artery and vem showed contraction phenom- 
ena, but these also were transitory, although 
when hgation was suffiaently high, for in- 
stance at the common ihac, gangrene resulted 

THE EFFECT OF VENOUS STASIS ALONE 

Jepson produced in aiumals a claw hand con- 
tracture by"- applynng a rubber bandage, but 
this contracture disappeared within 3 to 4 
hours after the tourmquet was removed 
When the femoral vein was ligated, the ex- 
tremity became cold and bleached and flacad, 
and soon went into a claw deformity, the de- 
formity persisting from 6 to 9 days On the 
other hand, Raffele, after hgatmg the femoral 
vem, was not successful m producing a true 
ischenuc contracture 

On the whole, the most defimte experi- 
mental results were obtained where constric- 
tion was combmed with fixation after fracture 
of the hmb (Raffele) The arculatory dis- 
turbance was accompanied by flexion ngidity 
and then by contracture which approached 
the ischeimc type In this he probably ap- 
proached closest the actual dinical condition, 
smee there was added a hematoma m the sub- 
fasaal space of the forearm with diffusion of 
blood and the subsequent orgamaation 

In view of the fact that Volkmann, and in 
fact others, mamtain that the arculatory ob- 
struction IS responsible for this deformity it is 
mteresting to note the difficulties with which 
ischemic contracture is produced experimen- 
tally In fact, Serra goes so far as to say 
that m the hght of experimental mvestiga- 
tions the plaster cast is almost completely 
exonerated, a statement which, I beheve, is 
somewhat overdrawn 

Our own statistics, based on 50 cases, show 
that casts were apphed in 18 cases, sphnts 
were apphed m 18 cases, the Velpeau bandage 
m 8 cases, the acute angle or nght angle posi- 
tion was assumed m 26 cases, position not 
stated but presumably nght or acute angle, 
30 cases No immobilization was apphed in 
4 cases Since among the total number, only 
18 patients were treated by plaster cast, one 
may wonder whether m general the plaster 
bandage can be accorded a promment rdle in 
the production of ischemic contracture VTule 
a constncting dressmg may easily accentuate 
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hypesthesia, motor paralysis, and trophic dis- 
turbances Among our 50 cases we found 
numbness as imtial symptom m 26 cases, 
edema m 12 cases, cyanosis in 5 cases, tropbic 
disturbances in 12 cases 
Permanent stage Tbe muscles first become 
flacad, then there is muscle ngidity, and, 
according to Jepson, after 65 to 70 hours, tbe 
muscle IS again flacad and tender to pressure 
After 2 we^, tbe swelbng disappears and tbe 
formation of tbe contracture begins 

Of mterest is tbe almost exclusive localiza- 
tion of tbe contracture m tbe flexor and pro- 
nator groups of the forearm This is explamed 
by Soubeyran (1922) by tbe peculiar anatomy 
of the arterial system of tbe arm, tbe circula- 
tion stopping at tbe ventral part but bemg 
secured dorsaUy by numerous anastomoses 
The contracture is a combmation of flexion of 
tbe mid-pbalanx and end-phalanx with flexion 
of tbe wnst To this is added tbe extension 
contracture of tbe metacarpophalangeal joints 
and the pronation contracture of tbe forearm 
Although this IS the most frequent type of 
contracture, it is by no means the only one 
In many cases, tbe byperextension contracture 
of tbe metacarpophalangeal jomts is missing, 
and others only show a flexion contracture of 
the wnst similar to that seen m musculo- 
spual palsy The abduction of tbe thumb is 
another feature Tbe thumb is held m tbe 
plane of tbe fingers, having lost its power of 
opposition and pronation against the palm 
It IS often assoaated with strong flexion of 
the end-phalanx of tbe thumb due to contrac- 
tion of the long flexor In tbe fully developed 
claw hand contracture, tbe pathological se- 
quence of contracture can be readily under- 
stood First, there appears tbe flexion of tbe 
finger joints, then follows tbe flexion of the 
wnst, and later follows the extension contrac- 
ture of the metacarpophalangeal articulation 
with retraction of the knuckles Tbe hyper- 
extension of tbe metacarpophalangeal artic- 
ulation IS largely tbe result of the passive 
insuffiaency of &e extensor group, but does 
not necessarily mdicate that there is loss of 
action of tbe mterosseous muscles 
It is somewhat different if there is a second- 
ary peripheral nerve mvolvement Then the 
clawhand deformity becomes somewhat modi- 


fied, dependmg upon tbe contnbutory effect 
of the nerve lesion If there is ulnar nerve 
mvolvement, tbe claw hand formation becomes 
much more accentuated 

Sensory lesions We found sensory lesions, 
on the whole, rather frequent comphcations, 
but in the majonty of these cases the disturb- 
ances are not anatomically defined, as one 
would expect when a penpheral nerve trunk 
is injured There is, as a rule, an area of 
h3q)esthesia with a hyperesthetic border, but 
it is not uncommon to see the hypestiietic 
area recede after correction The unanatom- 
ical distnbution of the sensory loss denotes 
rather a arculatory disturbance than a direct 
lesion of the penpheral nerves In some cases 
m which the anesthesia is anatormcaUy de- 
fined, we may assume that a primary nerve 
lesion exists, and this is more often found m 
the temtory of the ulnar nerve 
Trophic lesions appear, as a rule, m the 
more severe cases with sensory and vasomotor 
changes They range from the dry cold skm, 
dry stnated nails, and atrophy of the sub- 
cutaneous tissue, to ulcerations of the knuck- 
les Here, also, one often sees that the trophic 
lesions rapidly heal after correction of the de- 
formity IS accomphshed Ordinarily, however, 
all the traces of acute symptoms as well as the 
trophic and arculatory lesions have disap- 
peared by the tune the contracture develops 
So we found trophic lesions present at the 
time of exarmnation m only i case, although 
many cases had scars from trophic ulcers 
whidi occurred at early stages Sensory le- 
sions persistmg throughout the contracture 
stage were observed m anatormcal distnbu- 
tion m 7 cases, and m non-anatomical dis- 
tribution mil Circulatory disturbances per- 
sistmg mto the chrome stage were found m 5 
cases, while 22 cases show^ none of the pn- 
mary prodromal S3mptoms which charac- 
terized the acute stage 
On the whole, one may distmgmsh two 
types of ischermc contracture In the first, 
there is a precoaous and simultaneous ap- 
pearance of acute symptoms and functional 
disabihty In the second type, there is an 
early development of acute symptoms which 
run their cycle of development and disap- 
pearance and which can be considerably modi- 
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OPERATIVE METHODS 

That operative methods m the treatment of 
ischemic contracture are contingent upon the 
failure of the conservative treatment to ac- 
comphsh results is generally agreed upon, and 
needs no further mention The question is, 
however, what constitutes failure, or to put it 
m other terms, when is it reasonable to expect 
the conservative method to have reached its 
limit? The contracture resistance is very 
(hfferent m the muscles of the different jomts 
of the extrermties The short fibered, uniar- 
ticular muscles of the wnst jomt are very 
much more resistant m contracture than are 
the muscles of the fingers, which have a very 
much wider contraction range because of the 
greater length of the muscle fibers Aside from 
the purely anatomical aspect of morphological 
vanations m the make-up of the different 
muscles, it should be remembered next that 
the ischemic contractures are m aU respects 
different from contractures seen m spastic 
paralysis or m atUtudinal contractures It is 
not a contraction, it is a passive state, and it 
can be shown that contracture is mamtamed 
at a minimum of oxygen expenditure, m which 
respect it matenally differs from all active 
contraction It is due to the physical nature 
of this contraction that for its correction con- 
tinuous and steady counterforces are required, 
because the resistance to correction mcreases 
rather than decreases with the improvement 
of position — m wide contrast with contractures 
seen in spastic or positional conditions 
I\Tule all contractured muscles resist grad- 
ual mechanical stretchmg, the flexor carpi 
ulnans offers by far the most difficulties Be- 
cause of its comparatively large rotation, the 
moment the defomuty yields to mechamcal 
pull and flexion, ulnar deviations are pro- 
duced One should not hesitate to lengthen 
this muscle by tenoplasty, this also apphes 
to the flexor carpi radiahs These muscles 
were severed m the majority of cases 
Another muscle which offers strong resist- 
ance IS the deep flexor polhas longus This 
muscle commg from the ulnar side of the 
radius and mterosseous membrane, has a 
comparatively short contraction range With 
these three muscles, the usual obstacles to cor- 
rection are overcome, and it is onlj’’ very 


rarely necessary to lengthen the long muscles 
of the fingers These muscles have a much 
larger contraction range and consequently 
yield much better to stretching 

Transverse myotormes generally are not to 
be recommended except for the pronator teres 
and pronator quadratus, they mean as a rule, 
a total sacrifice of the muscle 

Stopping the flexor group off its pomt of 
origin at the mtemal epicondyle of the hu- 
merus is a method already advocated by Bar- 
denheuer and Codivflla It produces a release 
of the flexion contracture of the wnst, but the 
detachment is possible only for a short dis- 
tance, to inch, because of the innerva- 
tion by the branches of the median nervm 
Tendon transplantations m ischeimc con- 
tracture, espeaffil}’^ transplantation from the 
extensor to the flexor muscles, are mdicated m 
cases m which there is a great deal of myositic 
destruction Such operation, of course, pre- 
supposes surgical removal of the scar tissue 
In our cases, myotomies of the pronators were 
earned out m 4 instances, epicondylar stnp- 
pmg m 5 cases, tendon transplantations m 4 
cases, conservative method of plastic length- 
emng confined to the wnst flexors m 27 cases, 
tendon transplantation usmg flexor carpi 
radiahs and ulnans for the flexors m 2 cases 
Operations on bone Although operations on 
the skeleton are earned out infrequently, they 
may be the only smtable procedures in the 
severest deformities The resection of the 
radius and ulna which was first earned out by 
Colzi m 1892, we have used m only i case, 
because of the uncertamty of the method and 
the possibihty of radio-ulnar synosteosis Usu- 
ally we prefer the method of resection of the 
wnst when it is necessary to shorten the skele- 
ton, m order to accommodate the irresistibly 
contracted flexor musculature 
Pouzet advocates the partial resection of 
the carpus, prefemng it to resection of the 
forearm bones, as bemg more simple, more 
sure, havmg a better cosmetic result, and 
offermg a better control of the ifinar (le\na- 
tion The resection of the distal row of the 
carpus was first proposed by Phocas m 1911 , 
later it was earned out by Klapp and others' 
On the other hand, it is not mfrequently 
necessary to resort to radical operations in 
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Kvere daw baitdi with atibliixalkms or dUlo- 
catioaa of the basal phiUajia oa the of 
the metaxarpak. In these cues it h 
not faJEdent to resort to apanUr stripping. 
Oae must oft« resect tb« taetiaxpil 
slnceadawhaodof thatd^reelsBot maotcc- 
tWe la any other way The resectkiG <rf the 
raetarsqvu heads wu anied out In r 

Optr^ju m nena Neurojyrii b rccmb- 
mended In those cues in which a nr fmafy h»- 
vohvnent of the ulnar aod (Demiu omTS 
appears lihdy that is in more or lesa anatom- 
w diatribatfeKi. At ^leratioQ ooe may hod 
anything from a few cmstriclkm of the oem 
to scar tlBue and cozcrpieta atringuladon. 
Occuktoally oeurolyiit shoukl be combhh^ 
with transposition of the ohor oerr e . 

The qaestion of the effect o( surpay upon 
the droiUtory aspect ol Ucbetdc awitnuaore 
needs farther dbo e stfon , Leridte is a prind 
pal advocate of arterial tor g g y and reports 
of Mitthiea aad others on arteiWocny of the 
brtchial arterr seem to tndlcnte that some 
hopcorenmnt In regard to certain aspecta of 
the ddonnlty can be cspcdecL Pulti aiao 
has reported good results from this sketbod. 
On tb^ other hand, w« ffnd nothing in the 
Dtmtnre regarcBnj the effects of ramiaectioQ 
In Ischemic contracture. 

In our soita, oeurolyab was carried out In 
I f yw with good results and oeurofysb of 
the nlnar nerre with transDodtioa was per 
loaned in 3 other cases. A akin graft was 
aecewajyuj i cue to corw a war caused by 
nlcoa. 

mechanical after treatment both in 
coasevadvc ami opentlTe managgaeat is so 
lenermlly that It U ooi oecetaarr 

to say more. It is the bodkbooe of the treat 
ment andthgobno complete or lasting result 
without it A sfngfe masaage and mrarhano- 
thcrapy sitting need not exceed tc « so 
ndrmtea for the extremity D ahookf be pre 


ceded by the appCcatioQ ot rtcfiaal 
wWrfpool ot pmffin bath. The mastsft 
should be foQowtd then by passive "wttnp 
and the appikatioo of spflnts Tt'e be&n 
also that ai^re motion of the hand may U 
carried out with great advantare uader water 
Graphic records should be made both of poal 
tloo and range of motion b order to folbv 
up the effect ^ the treatment. 

It ahoold be borne in nind that the restoev 
boo of foruiy accDJUpIahed by croaervatm 
and cfcratfvr method and foBowed by aw 
chanlcal mesisures, 1 1 enk ooe ridi* of the treat 
mecL Reatoratkra of Action is the other 
and this depexkds largely epos nmsde re- 
education. It la a matter of rather profooged 
tialnicig and driH Under these cooditlm 
the treatment of more severe cases any esrily 
occupy I ym or loofcr whDe the more favor 
able cases may abcpw definite resolta aftv a 
period of 6 moo tha. 

£«r>-»wtn 

In a series of 50 cases of bchemlc coatrae 
turc, 43 were treated Heven cases were 
treated CDuservativdy only of these ashosed 
good results i fair r poor and 5 ondeter 
mined. TUrty-two cases were treated by 
operatlou of these 8 were good 8 fair 
4 poor and is □ndetenained. 

In prcseoting tids s tuamsi y of end-results, 
It b hardly react to compare the addertmeBt 
of th« treatment witheut doe regard for the 
difficulties offered by the Individual case. 
Sonjetimea a modtrate md-resolt in a dt»- 
pente cas^ b more of an accomphshmeot 
than a h riWan t 0>nTctiao In a mBd aefonnity 
But in wreriy all ca«» we are costironted with 
a problem <rf reconstruction Involving many 
Urenpeutic phases, and oot with t rinrie ox 
recthre maoruver All in tlh this defoimity 
offera great poaribflities for rehabfStatioe 
ondR well hid plans. 
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T hat iodine IS of consequence m the 
investigation of thyroid disease long has 
been a matter of common knowledge 
The thyroid gland is a prmapal storehouse 
for lodme, the thyroid hormone has a high 
iodine content, and the use of lodme m the 
prevention and treatment of goiter is house- 
hold conversation Nevertheless, dunng the 
past decade, newer facts have been added to 
the lodme story It is now established that 
lodme is constantly present in human blood 
Presumably a part of this is actually circulat- 
ing thyroid hormone There also occurs a 
constant daily loss of iodine m the urme The 
level of the blood lodme fluctuates, likewise 
the daily excretion of lodme m the urme 
There is prophetic sigmficance to these newer 
facts when apphed to the problem of thyroid 
disease 

HISTORICAL SKETCH 

Fortunate mdeed was the empincism which 
led to the anaent use of burnt sponge in the 
treatment of goiter lodme was unknown Its 
actual discovery came later and then acadent- 
ally by Courtois m i8ii when it was revealed 
a by-product in the preparation of war mate- 
nals for one of the Napoleomc wars Within 
a few years Sir Humphrey Davy isolated 
iodine from sponges, seaweed, and other 
forms of manne life 

This IS not the tune or place to tell the story 
of the subsequent century of clinical iodine 
research extending from Straub, of Berne, to 
Plummer, of Rochester It must suffice to 
sketch, if ever so briefly, certam of the high- 
hghts of this hundred years of frmtful mvesti- 
gation, in order that a background may be set 
for present trends and progress 
As early as 1831 Boussmgault made one of 
the first endenucological studies m the goitrous 
regions of the Andes This study demonstrated 
^ significant relationship between lodme and 
goiter Subsequent investigation led, m 1849, 
to Prevost’s theory which related lodme defi- 
ciency to the madence of goiter This funda- 
mental theory' n as soon substantiated by the 

before the QjmcaJ CongrtAS of the Amcricao Coll 


numerous lodme analyses made by Chatin 
However, while Chatm’s work (1850-1876) 
was recognized, it was not at the time gener- 
ally appreaated The anal3^cal method 
which he used was difficult, and contemporary 
chemists were unable to dupheate his findmgs 

FoUowmg the unsuccessful French expen- 
ment in i860, the significance of lodme as re- 
lated to thyroid disease received a setback 
Dunng the ensumg 35 years, other theories 
arose concemmg the nature of goiter It was 
dunng this penod that the infection theory 
gamed credence This was doubtless due to 
the contemporary discovenes of Pasteur 

A number of unsuccessful attempts had 
been made to demonstrate the presence of 
lodme withm the thjaoid gland One of these 
was m Kocher’s dime at Berne In 1895 Bau- 
mann succeeded m isolatmg considerable 
quantities of lodme from normal thyroid 
glands This he demonstrated to his colleagues 
m Its charactenstic violet vapor form m tubes 
It IS of particular mterest to us that this mves- 
tigation was suggested to him by Kraske, at 
that time professor of surgery at Freiburg 
The significance of the discovery was quickly 
and widely appreaated 

Twenty-four years later KendaU succeeded 
in isolating thyroxme The isolation was re- 
peated by Harmgton, who later determmed 
the correct molecular structure Workmg 
from this formula, Harmgton synthesized 
thjuoxme Natural or synthetic, thyroxme is 
two- thirds lodme Owmgtothehighiodinecon- 
tent of the thyroid hormone, the mtake, circula- 
tion, distribution, and excrebon of lodme were 
then more carefully considered In bnef, the 
metabolism of lodme was mvesbgated Ad- 
vances soon followed 

METHODS 

To mvesbgate iodine metabolism necessi- 
tated the development of analytical methods 
suffiaently sensibve, yet at the same time 
suffiaently accurate, to determine truly 
mmute amounts of iodine The iodine content 

c of Sar£«nj, San Frandico October aS-Noi ember l, 1535 
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ol the ihjToid gland li cumparallTdr hi^ 
heoce it had loos beeQ rendiijr detcrmuieJ bj* 
the cUef oconer quanUuti« methodi. The 
tmol kxlme content c{ the bhnd ofine And 
tkkuei, borrrver U » n^uu that It im* not 
e^•w detected b/ the ntual avaBable metbodt. 
This difDculty m^aa soon aoiirmiL lo 1913 
voo THIenbe^ ux the request ol the Smlss 
Ga\cTnm«nt dcvlicd in Adequate nrthod 
tor the mkiodrtennliuUDa w loihoe as It 
occtin In ruture. To iccompIUh thh he per 
(ecied and rrenlcanv’ STBthrtlicd prioeiplca 
frtun other known esdilfng quant(utl\< pro- 
CBlirrrv llu rokromethod will determine 
00001 mlShrrasi (oat ten thoosazidth of a 
milUgnun) ci Iodine. This method Km been 
cetcmK-elx ippOed. Br It \T>n FcUenberg. (ukI 
partkuUflybbpupUSturtnaodLTOde hare 
opened! new ipjwoach to the rtlalkm between 
ndlne uhI thnw (unctloa (a health and In 
rUwase \ on f’dknbcrg’s wade and oorttiadnn 
studies made 75 )Tar* ifiet the ji to aecT work 
of Chatln and other Invntlcitorv ba>T glren 
a b^ed coednnaUan to theh pkcieer work 
Poriag the past 6 yean 1 group of m— 
DarK Cole Imllp*. Dirma Mitthevi aM 
ruppel-*for whom I act u ^keataaa hiXY 
iQv-esUptfd catcnsK-ely Nirioas fealem of 
lodioe metalnllim. \Ne ha« studied cipctl 
mental adouls oumal pcopk arebuUtoiy 
anl bmpftal patients aoa orcr 350 patients 
with various thyroid dbeascs. Fur dctennln- 
Irjg the Iodine we ir^ first 0 nuawnelbod 
de\'ivd by Daxis ami later one further per 
fected by rhflUpi Both are eswUiJt) dc- 
vriapnienu of the criflaal son rtBenbetg 
Pfo^orv. Our eirKTlffi C e uoouatt tow tu 
Drore than 6 000 Indtnc detennlnatkie^ It h 
(^iculta lequalrfj to anxr any fta\e tbeblgh 
hghts of this malmal Hoaem I arisb lo 
dlMTuu certaia features 0/ three kxfioe relv 
tbodi^n of lh)Tosd iliwase These concern, 
first the Iodine of the ihrroW gland aecood 
the loi line coat ent of the Wood and third the 
losA of I'nUee lo the urine 

THYaoro ct.v'fo toocer 
The WHTTiaJ boman thyroid gUod ordinatfly 
contains about 10 mflhgratns of Iodine (Ron 
ingloo) at a ctmceotralioQ of 40 mlBIgrams 
percent wet welgbL This I sfouftd principally 


la the osOold (\an Dskc) TVtt h 1 gro- 
gntshfe Tiriatk* in the fcxCne content 
aigbee amoonts being found In glanis of h 
bablUnU In oceanic dries. In gUods tnca 
dbtrkts where goiter l\ scN*erdr erwlemic, as 
In certain parts ol the llijwii 

kaboe b deao^ There Is liewlv a sea 
tonal \-ariarioci Iodine appean lo be stored 
dorlaf ibc summer sbet the ghnd cwttcai b 
kighcat during this perkid. An ctdi ensoes 
dofing ibe faD during the sinter the thywtJ 
Iodine U at Its lowest level, a\'eTaglafi abool 
SmHBgramt. This cycUe fioctuatbrn ia lo£t« 
storage corrtfpoftd^ to the Mood Iodine krii 
whreh li loircsi during the wlater m«dths 
(Stunn, m) 

In patients with genulrie csophthalBlc 
goiter the thyroid Iodine U decreased. It euy 
Im as low as 3 mOligTums. This was origmallv 
recognised b> Banmaon and has dace hem 
amph conliimaL Tbe associated alrKscr of 
colnw In tbe hrpcrplasifc sIctdII UcentraBy 
rtcopilsed Tbkpartiadar loss cdlooine from 
the ^ose hyprt^slfc tb}‘reiid Is ooe of (he 
lodioe defideocy (eatores of aophthaladc 
goiter 

Subsequent telugoSsurioB apfuMoflodtae 
iloagteiuun. 1 a this marnaer Iodine Iherapy 
rcplam tbe defirieiKy and the h>'perplutic 
alveoQ fill with coikild The thj-rotf iortme 
Increases and Uwmes cotaMeraWT Rtealct 
than nonnsL Durieg this period the Uaid 
Iodine b gmllj Increased ttowever the 
akobo) Insdobte portioa. presmtuUr the thy 
fold boctnone Is Jeenaaed (Uiede) Thb 


saggesls le induenl reversal In the nolanlt fl< 
the thYTofd cdJ dianglnB Its seliWly frntn 
by p e r seoctlon lo storaigc and laltUltd by 
inara^ lodinimloo The dinkal hnpnnc 
meat h wtU recognised II mould appear that 
tbe tlnToid cells art ihm storia* father than 
seatlmg ototually into tbe btooif strciia 
The Iodine owleul of an eicised gland, re- 
BO\'ed after adequate prc-opcralise lotStdo 
tlon h tmlformly bqjb lIomesTr there b * 
s-aristlon fo the iodine cooteat ot diffefral 
parts of these diffusely enlarged glaodi 
Nodular goiters are more rafiaUe fa thrff 
njorpholngy UcTHe H is diibculi to arrive at 
any dear concrptlem of tbe lo>hDc rrUtlon 
sh^ of the dilIrtiDg portions of these gtiwl 
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in this form of hyperthyroidism Their lodme 
content is most vaned In i large goiter, it 
ranged from 4 to 112 milhgrams per cent, dry 
basis The normal thyroid gland contams 
about 200 milligrams per cent, dry basis 
Colloid nodules from diverse portions present 
great variation in their lodme content 
The iodine content of the fluid from cysts 
is low The hyalm-like substance found in the 
larger cysts has a low lodme and a high iron 
content This would indicate its hematog- 
enous ongin (von Sinner), smce in thjnoid 
colloid, the re\ erse occurs 

BLOOD IODINE 

The normal lodme content of human blood 
is about 12 micrograms per cent (o 012 milh- 
grams per cent) This means that normal 
blood contams about 120 parts of lodme per 
bilhon A microgram, often designated a 
gamma, is one one-thousandth of a milhgram 
It corresponds in gravimetnc measurement to 
the rmcron of hnear measurement Thus the 
entire iodine content of the human blood 
stream is ordmanly less than i milligram In 
normal mdi\nduals the blood lodme, as deter- 
imned by PhiUips’ method, ranges from about 
9 to 14 micrograms per cent The range and 
average is a httle lower durmg the wmter 
months, mcreasmg durmg the sprmg and 
early summer (Nitzescu and Bmder) Cer- 
tain vanations of normal physiology, notably 
menstruation and pregnancy, influence the 
blood lodme This is increased durmg early 
menstruation (Maurer) This newer evidence 
permits of a more careful analysis of the cychc 
correlation between ovanan and thyroid func- 
tion 

By adding alcohol to the blood, the blood 
iodine may be separated mto two fractions 
(Sturm, 33, Lunde) One of these remamsm the 
coagulum even after repeated subsequent 
alcohol extractions It is thus alcohol in- 
soluble and is designated, the “orgamc” 
fraction The other portion, the “morgamc” 
fraction, is alcohol soluble The orgamc frac- 
tion IS presumably the thyroid hormone 
(Holst) The morgamc fraction appears to be 
largely the iodine of nutntion 

Although the blood lodme is defimtely 
affected by diseases of the thyroid gland, the 


majonty of patients with other than th3T:oid 
diseases reveal a normal blood lodme Thus 
tuberculosis, fractures, chrome osteomyehtis, 
chrome arthritis, simple infections, obesity 
without hypothj'TOidism, hirsutism, l3Tnpho- 
blastoma, and furunculosis ordmanly cause 
no change m the blood lodme level In 
patients with cancer, the blood lodme is 
withm normal range 

Certam other diseases, hon e\ er, are accom- 
pamed by changes m the blood lodme That 
of the neurasthemc may be decreased In the 
leucemias, both lymphatic and myelogenous, 
the blood iodine is increased, and the basal 
metabohe rate is elevated Total thjToidec- 
tomy has been of benefit to 2 of our patients 

In certam severe infections, m osteitis 
deformans, in certain patients with hyper- 
tension, in hypertensive heart disease, and m 
certam patients with congestive heart failure, 
we have obsen'ed an mcrease m the blood 
iodine The mechanism is not entirelj' clear 
Further investigation is necessary Blood 
should be draim from these patients for 
analysis m the postabsorptive state Too, 
they should not receive iodine m any form, 
save the normal food and water mtake 

The blood lodme is as a rule mcreased m 
patients with hyperthyroidism In our expe- 
nence about 10 per cent of the dete rmin ations 
may fall withm the higher normal range The 
average mcrease, to 27 micrograms per cent 
IS greater m patients with diffuse hjperplastic 
goiters with or without exophthalmos than m 
patients with toxic nodular goiters (average of 
22 micrograms per cent) There is a seasonal 
vanation m the hypenodemia of hyperthy- 
roidism which reverses the normal ej'^de 
(Breitner) The mcrease is accentuated b}' 
menstruation and by pregnane}^ Fractional 
analysis of the hypenodemia reveals that the 
mcrease is pnncipaUy m the orgamc fraction 
(Lunde), which is further evidence of the 
hyperthjTroidism 

Subsequent to lodimaation with Lugol’s 
solution or for that matter anj’ form of lodim- 
zation thus far investigated, there ensues a 
sharp mcrease m the hjpenodemia Since 
this IS associated with obnous chmeal im- 
provement, as shown bj' the abatement of the 
pnnapai symptoms, the findmgs seem at first 
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ptndolicil Tbe wcnk ot Uu)de &od Ui 
uaodi^o, botrevcr affordi a coorlodcg ex 
pUnalkm. The ittavatt Ii pcioci^palty lo tbc 

iQorpide ImlkQ aiHl U due to UuiBfi^tKn 

there la a dttreaa in the alcohol lojot- 
able, orranic fraetkm. Tha» the drcoUthif 
thyroid Wracne presumahly u kMOed. 

Imroedlately faDovlof UoioidectazBr a 
rbe hi the bi^ lodme noo-iacfiolxed pa 
tlaU occura. So far aa I am aware t hU baa 
not becfi tractloDated. Hiere k uauafiy a tall 
ia the levd /olbwiag thsTCadectomy on 
patteiU treated with Lu^ a aolaUoiL The 
blood kxhae then rrmaTga irresularfy in- 
creaaed ao long u poatqKrathT lodlniAtioa 
b coQtiaued. The leni then depodi apoo 
a factora the aroount of bdialzatwo, and the 
time which hna ^apaed sIccq the last admlnia- 

tratioa. 

Sabaequeot to an adequate tbyroidectoiiiy 
ior hypcrthyroiditta and the ccasuloo oi poat 
operaUre kxBalmtioci, the Wood iodjae even 
tttaB? decreaaea to a k>* aonnal levd. If the 
thTToidectomy is inadequate, or If but a 
tingle lobectotny b p erformed, the hyperin- 
d wwta Mnbta lo varTiog degree Likewbe 
in ta wdlae r»ati<9n atber fahaequeot to 
iodinbutioo for iotercurrent dbe&se ot be 
tween the rtagw of a two tUfe lobectomy 
the blood khIuk is iocreaaed. At the b^ 
ginning of the fodine sacatlon. hl^ oonnai 
>a]uca may be fooad 

The hl^ kKUne rdi t inai h ipe of lose 
nodular goiter are •imflar to tho^ of exoph 
thalink goiter We have observed thus far 
no cofuUnt and ementbl dlfCeiencr 

There b DO constant and apedhe correUtloe 
b e t weea tlie Wood kxhae and the Wml mett- 
bolic rate In general both art Imr ea sed io 
hvp«rth>Toi<fiim. Thus ii palleoia wUh 
goiter preseoted a blood ioditw 
wmaging 37 T^crograins per cent aod a basal 
meUboHc rate avenring plus 50 Ooe of 
these patbaU hod a bwod todlae of s6 and a 
baasl metabolic rate of Was 19 Another pro- 
Knted a btood kKUne ol st and a haul meta 
bolic rate of pha 96- Thu hWds for oocmal 
Indivkluab as wcU as for patknU sritboat 
thjToid dbreae, 

Patients with unatedkated hypotbytoldbm 
have o deciQued blood iotfloe. Tbb b tme 


for dwarf ewdna, for ctttlaa with ^ter hi 
ciBdrea with Jovenlle myxed eiaa, for td^ 
with a k7w baaol metaboUc rate aM otiwr erf. 
deoct of Ibrtotd tmderfuactkm, and for 
patients with portoperad^ Bnicdemi. 
naps the best e^ enco we hare of the decreased 
blood bdine in patknts with bypothTroifim 
b that following total thyrtadectoc^ for ccn 
raUvt heart dbeaae thm emuta a traaslest 
tactase In the blood ksflne, persbtlac for 
aboot 34 hours. After radable period it 
tbea progressfre^ A rmu rs to «^n/ 

«#ma/ a\TTag{ng 4 mJcrocTanu per ceat. So 
for as I an aware, thb baa Dot been frac 
tiocated. However it b of pccnlbr Interest 
fo that It aurespood* qaandtadvefy to the 
toorganic fracUon of nonoal blood (Stuoa) 
It would appear to b« due to the fodioe U 
oatridon. 

TV admhdstratkm of thfrorffte whkhb 
65 per emt kxEne, to patients with hypo- 
thyroidism b foUowtd 1:7 a prompt locnw 
in the blood iodine. Thb may be oeot at 
fint SfaaflafnmJtticJkyathf idnUnmrUkat 
of daferated thyrWd but the nheequeat 
change b trot no pramceced bovr.*er ifoct 
dried thyroid (11 S P } coctiina but ahoot 
onopercentof kMfine. IapatieaUw\thbvpi>- 
thyroidba. the coatlnucd adml&btratloei of 
oontroQed adequate amousti of deslcxitrd 
thyroid the blood kxfftie at a h^ 

ttotmal lereL 

In other t hy roid dbeases Ux hiood fexfine 
varies with the corTtsnondlne dunge in 
thyroid lundlon. Thus, it was Increased ia 3 
patbrns with caroBoou of the thyroid, and 
Domal In a third. The abance W spedfo 
aurebtkio betiretB the blood lo^oe and the 
ba^ metabolic rate U again evident fo pa- 
Ueots with thyroid cancer 

TV hiood Iodine bat a low DOfmal range In 
paticota with Rledd^atruma. Jnthisdbease 
the ortenaire ackroab destroys progresdvel) 
thyroid alvtoD and aecretinj: thyroid ctlb 1b 
I patient with atnana lympiwniaiosa (Iltsld- 
moto) the blood kidiDe was within the aonaai 
range pe c rio u a to a partial tbyroidectowr 
Two patients with a metSan thyrogkMaal linas 
ud I with a patent thyrogloasal fistob pft- 
Koted low blood Iodines. Three patkntf 
presented, after operatkwi, dereJoploB e»pb- 
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thalmos subsequent to adequate subtotal 
thyroidectomy for diffuse hyperplastic goiter 
with hyperth3T:oidism Investigation of their 
blood lodme and of their basal metabohc rate 
revealed normal findmgs Thus no residual 
hyperthyroidism could be demonstrated by 
laboratory mvestigation 

UEINAIIV LOSS OF IODINE 

It IS a weU recognised physiological obser- 
vation that the unnary excretion of crystal- 
loids IS closely related to their concentration 
m the blood As a consequence, we began 
long ago the mvestigation of the unnary loss 
of lodme, particularly m patients with thyroid 
disease 

The daily loss of lodme m the urme of nor- 
mal mdividuals, and of Umversity Hospital 
patients without evidence of thyroid disease, 
IS vanable The factor of food lodme mtake is 
mconstant and must be taken mto considera- 
tion Thus on 4 successive days, the food 
lodme mtake of i of our goiter patients was 
161, 196, 168, and 207 micrograms The 
unnary loss of iodme for the same 4 days was 
121, III, 103 and 118 micrograms (Cole, 
Curtis, and Bone) The food mtake of this 
patient was mcreased because of pregnancy 
From 10 to 43 successive determinations 
made on 10 different individuals gave aver- 
ages of from 36 to 78 rmcrograms daily The 
grand average of over 200 determinations was 
SS micrograms Nme of the 10 were mam- 
tamed upon the usual hospital diet Iodized 
salt was not used, and sea foods or other foods 
known to be high m iodine were avoided 

Patients mamtamed for days upon a con- 
stant monotonous diet have a remarkably 
uniform dady loss of iodine m the urme Thus 
1 normal male subject under strict hospital 
control mgcsted 1 56 micrograms daily During 
4 successive 3 day periods the daily lodme 
exaction vaned from 43 to 53 micrograms, 
averaging 48 A normal female subject m- 
gestcd 56 micrograms dady and simdarly 
exacted 36, 36, 36, 31, and 35 micrograms 
Concerning these patients, there is a consid- 
erable dady lodme loss m the stool and sw cat 
(Cole and Curtis) 

Durmg certain phases of the disease, pa- 
tients with hj'perthyroidism lose an maeased 


amount of iodine m the urine (Curtis and 
Phdhps) Thus i woman with toxic nodular 
goiter of 4 years’ duration excreted from 405 
to 628 micrograms dady durmg a 7 day penod 
The average dady loss was 483 micrograms, 
approximately mne tunes normal Her blood 
lodme vaned from 22 to 27 rmaograms per 
cent, and her basal metabohc rate vaned from 
plus 46 to plus 49 durmg the same penod 

That an lodme diabetes occurs durmg the 
course of hyperthyroidism is demonstrated 
further in an mvestigation of 5 patients, 
women from 27 to 73 years of age, with toxic 
nodular goiter The basal metabohsm vaned 
from plus 18 to plus 69, averagmg 43, the 
blood lodme vaned from 15 to 37 micrograms 
per cent, averagmg 22, and the dady loss of 
lodme m the urme ranged from 139 to 483, 
averagmg 304 micrograms, which is six tunes 
normal 

Likewise, in ii patients with diffuse hyper- 
plastic goiter with hyperthjuoidism, an m- 
creased loss of lodme m the urme was dem- 
onstrated Of these, 7 were women and 4 
were men, theu ages ranging from 17 to 51 
Their basal metabolic rates vaned from plus 
18 to plus 109, averagmg plus 69 The blood 
lodme vaned from 14 to 35, averagmg 26 
miaograms per cent The dady iodine exac- 
tion m the urme ranged from 65 to 310 miao- 
grams dady, averaging 157, a threefold nor- 
mal 

Two evidences of iodme defiaency are thus 
demonstrable m patients with hjqierthy- 
roidism (i) the decreased iodine content of 
the thyroid gland, and (2) the maeased loss 
of iodine m the urme Also certam of our 
results concermng the loss of iodme m the 
unne foUowmg total thyroidectomy support 
the hypothesis that there is a loss of iodme 
from the tissues 

Further evidence of the existence of iodme 
defiaencj’- m patients with hyperthyroidism is 
shown by their usual response to lodmization, 
a form of replacement therapj' Inv estigation 
of the unnary excretion of iodme prevuous to 
and following the quantitative admimstration 
of 10 milligram doses shows at first but a 
small percentage exaeted m the urme Later, 
as the depleted thyroid gland and presumably 
the tissues become repleted, the administered 
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smtGEa\ OYNEctaxK;\ 

fodine Is nwre i>e*dy mttatiUttrdy wccreted 
io the QitK, ibcrwiDg thit the dc^eocy has 
bcea ovmomc. facts fomi the at 

so Iodine tolerance test, since patienU with 
hypethyroidisiD tend to retain fodloe admtB 
leered in taall ttmoanU. 

In patieots with diffuse non-Uudc coOoW 
ffolters. the uHaaxy kidine kta b cbanosl 
Tlazs, in oaf- woiaaa of #9 Jt ranged from j 6 
to 6 s a^'eracliif 5S during an 8 dav period. 

In a wwoan of 33 with a oon toxic coQ^ 
goiter it ranged from 51 to 75 mfcmgrams 
during a 7 day period. 

Tb« b a periodic Increase In the urinary 
ezeretke of kxiiAe ta wozaec daring th« coarse 
of the CDosplete mautmaJ cycle (C^ and 
Curlia) niui i woman lost 43 to 53 mkro- 
gmns daffy Just prerioas to the oeset of 
meutrutrinot tog to nt daring menstniarioci 
and 41 to 65 daring the days (mmeiSateiy 
foikn^g biood Iodine rose to 43 oa one 
ol the days of the locreased Wine loss. These 
cydic raiiatkitu of Wxoe lo«i In the urine 
tspear to be usodiud rrith the periodldty 
ot ovarian actlritr By Investigating the 
blood and arjnary todlae, U would seem poa* 
aff 4 e to correlate more dosciy thymSd and 
ovarian fancrion 

An Increased urlaarv lots of todHne also 
occurs doriu certain perkxb lo the oomse of 
pregnancy ^aright Uile. tad Hltchcocl^) 
if tndhvr dehcieocy is of major slgnlfiraBce la 
the etkJog/rd goiter then women should have 
goiter more frecfoendy than men owing to thU 
periodic and gestatio^ loas. 

Sobsequent to partial th>TcridectQiny lor 
the various forms of gedtex there Is a great 
Increase in the urinary teas of tedlne, same 
tlma as great as 3 mUBgrama dtuiog a u 
hour period. The source of the creeas Iodine 
test has been of Interest Maiiq!Hilatkin of the 
riand during the resection wws at first vo- 
garded as a tikidy pQSBibiHty Too after 
resettten a certain amount of oecnwis foDowa, 
and the aawdated fluid erudata has ermskfer 
afaie fadine content, a part of wUch may be 
resorted and excreted On the other hand 
an increased urinary tecs of iodine foitewa 
total tbyrof d cct om s {Curtb and Barton) ISo 
raw aiou of thyroid glaad are left behind fn 
ihb procedore. iloteoref an increased uri 


AND OBSTUnUCS 

nary eaerelioo of iodine fofitrwi sorgeiy op-a 
remote parts other than thyroid. Tti*fcsB<f 
lotfioe from (be crlrath]rtoid tiscoa loggests 
Intertstmg problems coucenilng the fnnctkw 
of tedine & man, prebchiy Iwflne has t»th« 
fusedon In tintritfcm separate from that of 
fnnbhiog the hi^ knine coate&t of the 
thyroid hormone. 

HrpcrthjTOidiHa h characterieed by t 
OHmtiCT <rf sahent features. To the origtsal 
Mecseberf triad have been added Civosteks 
tremor aW certain rfinWl ligni. From (be 
labomofy haw come other contxibutioni 
The basal metaboBc rate b elevated. The 
blood iodine b Increaaed Another character 
btic taay now be added an Incrmcd tea of 
tedine In the orioe (Curtb and FfaSUps) 

cortcLtwDjra 

Biochemical progress has thos opened 1 
new approach to the lodtee rcktioiuit^ of 
thyroid disease. The thyroid gUnd Is a prio- 
ri^ stor^amse for tedine and doubBess 
ezeru • rcgulalLu effect apofi iodine seubC' 
Usm. However there b vridtsce to befleate 
that tedlae has another fonetks In setnltee 
separate from that of fanabig tat>4hlrds d 
tltt thyrrid homooe 

Consequent dinks] invotinlteo has estih' 
Ushed the significance of the bkwd tedbe as a 
measure of thyroid fonetten It b an aid b 
the diagooab toxic gaiter The rignUtcsacr 
of the urinary teas of tedine U becoming deam 
opoolnvestigaUoQ and the Iftcretsed eteretteo 
of tedine In the nrine of patioits with bypef 
thrnsldism b of manifest coascqococe. 

Diabetes mrilltas is charactefised by an 
inactsed bteod sugar and a asm dbhetta. 
In the more recently rccogniieQ bypenwrs 
thyrobUsn. there b found an Increaaed bteod 
oaldom and a cakiuiD dbheta Now we add 
th»t potiaita with byperthyrotlbni present 
ao IncTcased bteod kv^ac, and during certain 
of the disease an iodlnt: diohetas. 
findhuts throw light on se^'t^al potriy 
oadentood fcatom ol toric goiter 

By investigating tedine metahoUsm, It b 
becoming poslble to iea\e the eaifier eoqifri' 
cfsm uu to adept a more icicstlfic ttte d 
lodiM in the prevenlten and UtaUneBt of 
goiter In thus dircclioQ lies pTOgresa. 
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Discussion 


Wallace I Terry, San Franasco The pains- 
taking studies of Dr Curtis and his associates are 
a distinct addition to our knowledge of the rela- 
tionship of iodine to the thyroid gland hluch of 
our use of iodine m goiter is empiric and haphazard 
and It is to be hoped that continued research bv 
Dr Curtis wiLf put its use on a saentific basis 
The technique of the microchetmcal iodine de- 
terminations IS bejond the province of the usual 
hospital chmeal laboratory, but many medical 
schools have chemists who can carry out the method 
with sufficient exactness to give us data from the 
vanous goitrous and non-goitrous regions It would 
he most interesting to compare the readings for 
iodine m the thyroid gland, the blood, the unne, the 
feces, and the foods of Tibetans, for instance, with 
similar readings of people who hve m distmctl) non- 
goitrous regions Alany of the Tibetans spend all 
their hves at altitudes of 18,000 feet or more where 


the sod IS presumably washed free of lodme and 
where endemic goiter is exceedingly common, ac- 
cording to the reports of travelers Possibly the 
normal level of 12 gammas per cent of blood iodine 
IS maintamed, but it seems reasonable to expect 
that the elimination of lodme from the kidnej^s and 
intestines would be found below normal in these 
Tibetans 

Toxic adenoma of the thjTOid and hj-perplasia, or 
exophthalmic goiter, have been considered bv some 
to be essentially the same disease Against this 
theory' are the follomng pomts one is slow in onset 
and development, the other is rapid, exophthalmos 
is not found m toxic adenomas unless there is also 
some hyperplasia of the thyroid proper, the basal 
metabohe rate may be subnormal, normal, or in- 
creased m toxic adenomas, whereas it is uniformly 
mcTMsed in exophthalmic goiter, the clinical course 
of the two diseases are quite different It seems to 
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ohcllutDi CntkkuadMuwtBetpoiBVMaelT 
that Ibt MIm U Iii^r to exq^tkaloK 
gaUx iLu Ifi loxk nduin loits 
Tb« (nmtloB ol cKmlv* leiawtlioe after n- 
KCtloB «( iW tliTttitd f«« KjpepkfU br U* ad- 
oii&](trUk« of bduc towecdi «tll U Mm ouea 
tad Ulh im otbrn t« ifiTercflC* dut tint to 
taadcqHl* iwctMQ ol Uu fUsd, « to tgyifoynt 
de^ of todiM et do (vttsiu react difcreBtfy to 
tefiM? 


\\* iaov that the tbrntd thM b cxtc^thilidc 
gofUr cu «Ulae ooly a kbu fractkio of tho total 
imuttst of kxho* cootataed U n ordiu^ dm ef 
Lafot iMfiUon Etvta befon opoadoft. 11^'%'iheiU 
me Dot (rr« tmaff doM* ud mould thera ba anr *4- 
mtw m firuifi u otttsic toco af loi&ta tathcr 
«>«■ laotxaafc? 

I (cd that Dr CurtU aad hk aaeodatea axe bi a 
tnfthm alQaate1<r w aaaarr theaa aad muy atba 
qoedea aboal toduw 
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THE DIAGNOSIS OF ENDOMETRIAL HYPERPLASIA^ 

Lucnrs E BURCH, jr D , F A C S , NASHvnxE, TEN^•ESSEE 

From tBe Department of Obstetrics end Gjmeeology, Vanderbilt University Medical School 


\S much has been written regardmg the 
/\ research work on hyperplasia, I will 
X V. not discuss the subject in great detail 
I should say, however, that were it not for 
the mvestigative work that has been earned 
out by the vanous workers abroad and in this 
country, the treatment of uterine bleeding 
from hyperplasia would have advanced but 
httle. The details of these investigations have 
been discussed in Fluhinann’s dassic paper 
and in a recent paper by my colleagues (i) In 
these papers the notable contributions of the 
California mvestigators have been thoroughly 
discussed 

The chief symptom of glandular cystic 
hyperplasia of the endometrium is bleeding 
In many cases this bleedmg is mdistmguish- 
able from that produced by other conditions, 
and m order to amve at a correct diagnosis, a 
diagnostic curettage with a study of the 
scrapmgs is necessary The experience of the 
past years has shown convinangiy that much 
more diagnostic accuracy can be obtamed 
from the ordinary history and phj'sical exam- 
ination than IS generally regarded as possible 
Our expenence has been that the newer 
methods of obtammg utenne biopsies are so 
satisfactory that diagnostic curettage can be 
eliminated m a large percentage of cases 
Studies of the matenal obtained from the 
uterus have been most mteresting and in- 
structive From them has onginat^ a large 
number of mvestigations of fundamental im- 
portance, as well as of practical significance 
It IS the purpose of this paper to discuss 
the diagnosis of the condition m the hght of 
these studies 

CUNICAL CONSIDEEATIONS 

The disease is more frequently encountered 
than IS generally realized and is perhaps the 
most common form of hemorrhage that the 
gynecologist encounters It occurs at all 
ages but is most common after the thirty-fifth 
year Frequently there is a history of child- 
birth, abortion, or debihtatmg disease 


noticeable number have had pelvic operations 
or ovanan resections Endocrine stigmas are 
frequently present, they are more common m 
the younger groups than in the older 

Bleedmg is the chief symptom It is often 
preceded by a defimte period of amenorrhea 
It IS painless, profuse, and usually prolonged 
The bleeding is checked from tune to time, 
and then tends to recur On exanunation 
there may be found constitutional evidence 
of the cause or the effect of the disease 
Anemia is of course to be expected The basal 
metabohe rate is generally low, but rarely 
does it reach the frank myxedematous level 
The galactose tolerance test is vanable, it may 
be normal or low Achylia gastnea is some- 
times noted On pelvic examination the cervix 
IS often found to be soft and may be open 
The uterus is loanable and may be normal in 
size, or enlarged and thickened, frequently 
It contams fibroids In typical cases there is 
an ovanan enlargement resulting from the 
presence of a folhde cyst 

DHTERENTIAl DIAGNOSIS 

Eighty-five per cent of the cases of utenne 
bleedmg are due to one of the five foUowmg 
conditions cancer, abortion, fibroid tumor, 
extra-utenne pregnancy, or endoenne dys- 
function I impress this on my students by 
making them remember the word "cafee," 
each letter m the word standmg for one of the 
five etiological factors There are many local 
and constitutional conditions besides the five 
mentioned that may produce utenne bleed- 
mg, but they are limited to 15 per cent of 
cases Abortion is differentiated from hyper- 
plasia by the history of pain, the exanunation 
of the fragments that are passed, and the use 
of the Asdtheim-Zondek or Fnedman test 
Extra-utenne pregnancy is sometimes mis- 
taken for hyperplasia I was deceived by 
this m a pnvate patient this last summer 
She was qmte fat and had never had a regular 
monthly cycle She had been bleedmg for 2 
weeks before she apphed for treatment There 

^9i5 


*Procnt*d before tie Chuksl Consrew of the Amcncan Coneteo/Sot^eons S*n Fraociico, October iS-Vorember 
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wu Dothlnj lumsiuJ foond oa pliy»lc»i ex 
azaioAdoe. A vi^laAl exAmlnatlM cfiiekiecd 
the cavil a Dttle eo^t the ntena no imal in 
«ixe icd p^tkn acd the »{)pauk^ not 
pajpabk. uhe luoaJ routke Uo^wu tT V.w» 
irom the cHkHMtriom and b*^ rate the 
next mofaina ihotred — lo. A prorWoeMj 
diagDosa of bypapltsla was made. Iq a few 
dfiya the had rather a severe pain that brou^t 
her to her knees and was aascKdated with a faB 
in Uood prasore. An ezaminatkn at the 
bcapitjil tbowed a wy dktlnct mew end at 
operatkm an extia-uteniie prefcnaxKy waa 
found. It ia wdtl to bear la miM that b(^ 
irrpciphuia and exOi^terine prcfrtancy have 
uterine bleeding tzkd pel'.’tc If an 

accident hai not ocou^ to the pregoaocr 

both may have masK* and be palnkaa. Zd a 
cDoditkn Bke this, the Friedman test vlU be 
of grtait aaaixtance. Flbroidi aotnetfanea offer 
a perpirdng ptoWem In differential (fiagnosb. 

cause trterine blewffnj and an enlarge' 
meat of the nteroa. Zn a certain o umber of 
fihrotdk the bfeedtog co rn ea fnun the $ssc^ 
dated fayperplaala. Flbrokb ftr m do not 
canae bleedfatg unles the ttnaor escroadics 
on the endoraeirium. or unka a fibnuid. polyp 
hixattu^ talated ot okerated. The rhoqaUte 
flow Of apottlrtt before or after the period U 
rare hi fiJbrotda Uolesa it ti d^nitexy deters 
mloed which U raponafbte for tlie bleedhiK, 
the patient may rrcdve treatment for one 
and oe loffering from the other Undo cer 
tain ccMKfftkuu the treatment of the two b 
eaaoitially different and If this point Is borne 
In mtnri many proposed eperatbas wiD prore 
rmncccBaary 

The differential diaanosb between cancer 
of the body and byperjiasU 1* moat tmportaot, 
and an. error here oifly mean an onaecetaB/y 
kw of a Ufe. A eJow fklson betw e e n the 
laboratory and the dhridan b abiciately 
I am ffrmfy cxxivfnced Chat la 
Ittchint and also in laifc boapftala, the 
department of obstetrics and fywoology 
should Tn«fnf«in its own potholoflcal iaborm- 
tory headed by ooe who b an expert in tWa 
tpoial form of polbokny Cancer of the 
uterine body lanttlly occurs la older pBdedts 
than aocs hypcrpUflla- I have mtct aeen the 
two cDtuflowMi associated tosetho- In the 


same patient, nor have I ever ae<n hypeitJaab 

BS ft torerunner to cancer Both cnofiSra 
have uterica bleeding and both frequmtly 
have aome enlargement of the utenu Tb* 
dlagaosb moat depend on the bfcjpsy Om 
department has found 7 cases of tminipecled 
ameer of tlie body of the nterta In the last 
year by means oJ the biopsy Instinment, II 
thb iBstrnment b not at h^ curettage rnnst 
be used for Hop^ purposes. It sho^ abi 
be carried out if the wopay spedmeia ob- 
tained with the inatiument are suipkloua or 
unaatbtactr^ An accurate dbgaosfa ortiri 
be made. CaoetT of the body danands a 
radicaj operatioa. Hyperplasia may be treated 
by rooaervativw ouaanrcL The pngrtosb cf 
(fiseaae aa regatda life b gex^ ahhoo^ 
fatal cases have been lepcrt^ Some pa- 
lieiiii for no xppitDt reuon, QMetaneoc^ 
reervet whQe olhm ctmtinoe to bleed asd 
rerjulre treaunorL PxTEnaocy may oerw 
after a spontiLDwus le c tr r a v In other in- 
atasces a ctssaUos iff the bletdlng b foOowtd 
by loog periods of aiocaiazbca whtch ce 
permaoest in the older age groups. 

In all cases in whkb the (Merential iSagDO- 
fib b EkOt dear in explanrioit of the stana b 
advbalffe. Thb can oe done by means of the 
CQTCtte or the Hopsy instrument. The first 
insbutDoit whkh we used was an ordbxiy 
boBnw oseiaJ can nab (5) This waa passed 
into the ntrrua, and strong suction was made 
at Several points bv means of an attached 
nrioge. In the rntforitj' <J at*e» uiM^tiocf 
tissue waa obtalnctl Lorloafaaa modified the 
method by the oae of lucboo obUioed fnxn s 
motor driven pump Novak has leccath 
remnmended motSfioLtlocL TVe are aov 
□sing a smaD mrtal punch whkh can be passed 
through the cervir as eaffjy as an orfiaarr 
Qterine sound. A bite U taken from the 
endometrium, then the poatwo of the Instni* 

meat b changed and another bite taken. The 
toatniment b then withdrawn and ooe b 
agreeably luiprlsed to fiod tvm good sind 
ptois Of tbsue large oroogh to satb/y tie 
moat exacting patholngbt The method bas 
been used huodreds of times in our dmic It 
b nor painless, bat the pain £s oe^'er term 
enou^ to require an anesthetic It b used 
routinely as an offica or (b^mary procodum 
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The mstrument, of course, can be re-inserted 
an endless number of times and as much 
tissue as desired can be obtained Some have 
objected to the method on the grounds that it 
cannot completely explore the cavity of the 
uterus as well as the curette, and it must be 
admitted that this cntiasm is just It is our 
practice first to use the biopsy instrument, 
and, m doubtful cases, to supplement it with 
the curette We are unaware of any cancers 
that have been overlooked In one case in 
which a curettement was done, a non- 
malignant endometnum was found and the 
bleeding contmued A subsequent biopsy re- 
vealed a cancer We routinely use the method 
m all suspected cancer cases, as we beheve 
that the danger of disseminating the growth 
IS less with this method than with the curette 
In case a cancer is not found, curettage imght 
be indicated 

The mterpretation of endometrial tissue, as 
well as the treatment of endometnal lesions, 
requires an understandmg of the physiology 
of the female sex cycle Before these two im- 
portant phases of the subject are considered, 
It would seem wise to review the physiological 
essentials bnefiy 

Following menstruation, the endometrium 
undergoes a gradual proliferation up to the 
tune of ovulation which occurs at about the 
mnth postmenstrual day Then the epithehum 
ceases to proliferate and begms to undergo 
secretory changes When menstruation be- 
gins, the epithehum dismtegrates and is cast 
o5 These cydic changes m the endometnum 
are dependent on cychc changes occumng m 
the ovary In the latter organ there is a 
period of foUicular npening following men- 
struation On or near the ninth postmen- 
strual day, this process terminates m the 
rupture of the folhde and the discharge of the 
oimm Following follicular rupture or ovula- 
tion the Immg cells of the ruptured folhde 
begin to grow and to form a corpus luteum 
Dunng the process of folhcular npemng, the 
ovary secretes a hormone which stimulates 
the growth of the endometnum After 
onilation the corpus luteum furnishes an 
additional hormone known as progestm The 
proliferative changes produced in the endo- 
metnum by estrin are modified by progestm 


m such a manner that the secretory or pre- 
menstrual endometnum results This premen- 
strual endometnum is cast off at the time of 
menstruation The actual cause of the men- 
strual bleeding is considered by some to be a 
speaal menstrual hormone originating m the 
anterior pituitary Others beheve that men- 
struation is a degenerative process resulting 
from a dedme m the ovarian hormones At 
present the preponderance of evidence sup- 
ports this latter view The menstrual bleeding 
which follows the removal of the human ovary 
contammg the coipus luteum lends support 
to this theory 

The important studies of Smith and Engle 
and Zondek and Aschheim have conclusivdy 
demonstrated the dependence of the ovary on 
the antenor lobe of the hypophysis If the 
antenor hypophysis is remov^ the ovanan 
function ceases, this m turn causes a cessation 
of endometrial activity There is likewise a 
cessation of endometnal activity if the ovary 
is removed These facts mdicate that the 
pituitary influence on the endometnum is 
mediated by the ovary It is known that the 
ovary, m turn, has a reaprocal action on the 
antenor pitmtary The exact nature of this 
action, unfortunately, is not known at present 

From a correlative study of ovanan and 
utenne changes, Schroeder found that the 
uterine changes before ovulation were caused 
by a hormone from the folhde, and those after 
ovulation by a hormone from the corpus 
luteum In endometnal hjqierplasia he found 
no corpora lutea, and he concluded from this 
that the endometnal changes were the result 
of a failure of ovulation This resulted m a 
persistent fotbde which stimulated the hyper- 
plastic growth of the endometnum Expen- 
mental proof of Schroeder’s contention of an 
abnormal folhcular stimulation producing the 
hyperplastic changes has been advanced By 
mjectmg spayed rodents with estrogenic 
hormones, typical hyperplasia has been pro- 
duced This nork has recently been confirmed 

in monkeys (ra) and in man ( 4 ) 

The study of known cases of endometnal 
hyperplasia by means of biopsies taken every 
few days in the same patient has been most 
interesting and mstnictive Cases have been 
observed over a long period of time The 
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endontetifunj b not coastaat, but 

▼trie* from timt to time. At time* It b 
typlcilly hrperplutic* tt other timo U b 
lanibr to & nonnal Interval eodomctnum. 
Bleeding nay occur from the endometrhm 
of the fnmkly hyperpiutk type or from So 
one rwcmbljng the Bornul interval endo- 
metriuxcL In the latter IosUdcz a lectkn 
^nnld be oozaidered u mnnaf bj the 
patholof^t U fudged by morphology alooe. 
Hcrwtver U considered in the Ugfat of tbo 
menttrutl hiitory and with the tncrwtedge 
that thb type of endotaetriinn b thnpfy an 
enriy itam in the dcrde ym ml of frank 
byperpbJ£^ the tfiagnoob become* obrloua 
It » ad\daablc therefore, to obtain bkppiiea 
aetx to the onset of bleeiSng and to coollder 
the mcXEStncal fabtory ai rrd u the aectkin 
before arriving at the pathobgictl diagaotb. 

EzMiometrial hyperplasia b fundamentally 
a diaorder of the hypcipln*al onftan reta 
dooship The nature of tab dborder raj+e*, 
and there are aeverml poadble varbtkicuL In 
ad<£tion, the hypopbynl onriaa reiatbo* 
sMp b indues^ by other cnnadtutioBal 
cooftbns fuch u tab«roiiosia, hypo^ 
nsidlm. Of protein itiratioit, etc The 
bleeding b to be comkiered only aa a local 
avTDptom of an axkderiying c^neral corufitlom 
To stop the bleeding b to admiabta tympto 
matk treatment. To recognixe the uwleriying 
coodltkn and to correct it, whkh at once 
reSeves the bleedinf ts to admhtbter cntibve 
treatmenL An attempt to recognixe thb 
underlyinf condition should be nude (n aQ 
by means of the recDgntaed dmicai 
methods which are used In thb type of wort 
and which am familiar to aD studying the 
duedesa glands. If aoch an attempt b not 
mmAf the padeot may be rd»^ of a 
symp tom bat may stfll retain the primary 
co^tioa In a general way coratiTe meaa- 
urea akce should be used in the youagtr 
patknU. In older patbnta, curative and 
aymptomatk meaaurea may be ioct k a te d. 
Among the coratiTe measurea of value are 
anterior lobe •abatance, anterior pituitary 
gonadotropic bormooei, dfbydnx^ eatrin 
beninate, thyroid extract, proa Firin , and the 
njoadotropic suhstancea ot pre gnancy tmne. 
TTiElr obi^ro ta to reatore the noraal 


hypophneal oruUn rriabocship. Asxxg 
tymtoanatic menaorea, corettage b toU 
consdered as a simple temporary bemoauda 
It osoally stops U* Weemng, and b of ne 
before curative treatment haa bad an opp«- 
tnnity to take effect The tae of snake vew* 
has been hl^y teotmuneoded far Its han> 
static qmlitlis. Hysterectoiay b tardy lirfl 
Gated a4Ki b r ee er mi for those yoong wocneD 
In whom enrativt m e asu res hare falM 
Radktkw depending on the doa^ may be 
cilher stimaiarive or depnsri^'c. Sdmalathv 
doses ara indlcmted in orariao Bodeifanctiau 
in young subjects, while depressive doses tre 
tts^ at tbe time of the mezsopauae. In the 
raenopausal gronp curettage foOowed hr 
rsdrum haiprtmd utbfactocy 
The iq^tacment of the curette I 7 the 
blopar instromat and the ose of a 
thmpy instead of ndntm has the 

ncccasTty of hoapitaRattoa for many of these 
patksta and to an Locreaslnf aunsber has 
proved aneasy and sattsfactorysoluiiciaofthe 
problao. 
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SOME ASPECTS OF MATERNAL NUTRITION ^ 

LEIGHTON C CONN, M D , F A C S , JOHN ROSS VANT, M D , M C O G , and MARGARET 
M MALONE, B Sc Edmonton, Aiberta, Canada 

From the Dcpartraenti of Obstetrics nod Dietetics, Unisnsity of Alberta Hospital 

T here tas existed in Canada during gestation, and 2,500 calones dunng lactation, 
the past 5 years the increasingly vexing obtained from carbohydrate, fat, and protem 
problem of the inclusion m the family Dunng the second half of pregnancy, the 
food budget of an adequate and well balanced mcreased calonc requirement must be ade- 
allowance for the pregnant or nursmg mother quate to cover the needs of the growing 
This IS espeaally true if the family is on fetus, and later dunng lactation to furnish 
rehef, or if the wage-earner’s pittance demands milk Common sources of carbohydrates are 
the economy exerased by rehef measures bread, crackers, biscmts cake, pastr)”-, cereals, 
The mother then must be mstructed in not macarom, nee, tapioca, sugar, syrup, honey, 
only what kind and amount of food to eat jams, frmts, and vegetables Fat is used m 
and dnnk, but from what foods the essential the form of butter, cream, lard, crisco, dnp- 
dements are eas 3 y and cheaply obtamed pings, and salad oil The appetite usually 
Moreover she must be shown how her food dictates the mtake, which, however, must be 
needs can be blended with the ordinary family supplemented by protective foods except when 
meals so that a too great inconvemence in fruits and vegetables are eaten 
^ood preparation may be avoided. The building foods are of protem and 

The foregoing facts are generally known, mineral ongm A minimum protem intake of 
it IS true, but it is our opmion that there is 70 to 100 grams per day obtamed from animal 
lackmg a defimteness m both the apphcation and vegetable sources is necessary Anim al 
and dissemmation of that knowledge to protein obtamed from meat, eggs, fish, fowl, 
obstetrical patients We propose first to offer cheese, and milk should constitute at least 
a bnef summary of the dietary needs of the one-half the total protem mtake Vegetable 
pregnant and nursmg mother, and then to protem obtamed from cereals, vegetables, and 
show how these can be secured easily and legumes supplement and act as animal pro- 
with relative economy tern savers, but as they are madequate sources 

It IS best that no ngid diet be presenbed for of amino-aads should not be used as the sole 
the average pregnant or nursing mother, as source of protem supply Dunng pregnancy 
ob\aously the mdividual need vanes greatly the maintenance of a positive mtrogen balance 
The average gam m weight dunng the gesta- is important, m order to replace losses of the 
tion penod should be approximately 14 per maternal tissues, to furmsh adequate nitrogen 
cent of body weight, or 20 to 25 pounds, for the growth of the fetus, and to build up a 
spaced 3 - 10 - 10 pounds dunng the tn- protem reserve for use durmg lactation The 
mesters (4, 7) FoUowmg dehvery the weight protem should be in assimilable form, should 
falls to a level of 5 to 10 pounds above the contain a selection of anuno-aads to spare 
startmg pomt, at which level it should remam loss of body mtrogen, and should be accom- 
throughout the lactation period The basal pamed by sufBaent carbohydrate and fat to 
metabohe rate dunng the first half of preg- provide an adequate calonc requirement 
nancy remams approxunately constant, but which m itself wffl effect a protem savmg’ 
dunng the last 4 months it nses gradually This necessity xs evident when we consider 
until just pnor to the onset of labor it is 20 the relatively greater growth of breasts 
to 23 per cent higher than at the onset of uterus, placenta, and fetus itself, dunng the 
pregnancy, foUowmg dehvery the rate falls latter half of pregnancy, moreover, we should 
relaUvely rapidly to the ongmal level (8) remember that, dunng lactation, the mother 
The average woman of sedentary habits re- should furnish daily 7 to 15 grams of protein 
quires 2,000 to 2,500 calones per day durmg for the child alone A defiaency of protein 

'Preiented before the CEmcaJ Congress of the American CoHeceofSaTEMiu Franasco, October aS-Novtmber i 1555 
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Duy duae notridonal edgra, poof muicohur 
kjwtrtd rwbUnce to dbctat, «id poor 
inllk nrpplj 

Id the pregnuit and Uiitirint state, a w>tn{ 
mum ol i8 mQUgrmms of food ax>a per dtj b 
CHcndal for fornlohlDj the tktoe ^th tuffl 

cteot orvittJ for metaboUaiL The beat •oorcca 

are Uver fcJdDey red meat, e{g. dried ot {r«h 
frulU and ve^tabka, ai^ molaasei. TUs 
cuppiy Is Dcceiaaiy durina gestarion for main' 
tenance of the maternal organtsm for the 
ffrowth of the fetna, aod for atonae in the 
{Hot to provide tor the lack experkiMxd 
dorina the earij mootha, rrhen tank U the 
iofe food. A defident maternal (atake may 
pnrvkk anffident reaaoD for the eecoodary 
aoonla to mminoo duricf the latter half of 
pregnancy 

Caldozn lack provides the moat faring 
debdency in mrULcm Aibetta. Ita preseoce 
in a ndninram qaantlty {leater tnaa 1.6 
graroa per day ii oecesaary for fetal growth 
and ptrHectkn of the toiienui orgatdam from 
The totkal scaitce h nSk, bnt an 
toadeqcacy can be s u ppla d ented by c heea r 
es Tolk, dried fnilta and vegetiilea. A 
dScMPcy cuy result In towefed resbunee to 
dbeaae, mnst^ pahu especially b the legs, 
dental decay and maternal or fetal ridceta 

The phosphonn requirement, i to 3 grams 
per day is baured by the Ingeatkio of an 
average atqiply of animal protcitL It b 
oecemry for cakiheatioo of bone and ftatrL 
tioo of aervona tbiae, and must oocar b a 
definite ratio to twl rinm to baorc norraai bone 
depodtioa a defidency naturally upsets thu 
balance as do pfayde^ and psvduc gps eta . 
and pTCTWaa atatea of nntrltkm 

An adequate todlne ingeation b secured 
from water and vcgrtable foods b dlrtricti 
where it b b snffideBt quantity b tb* sofl 
W« bellevQ the bdasbe (d one aea food, fresh 
or canned each w eek prorides the necsssanr 
anppiement In oor provbce fodbed salt cs 
nied, but the advbabfflty of thb where an 
adciKanatous thyroid exlsU b questkuied 

Sufficient Bslt b contained In the avenge 
dbt adeqoatdy to satisfy the dally need of 
o 5 gram. That there U s dbtbct aurfdt b 
Bbown by the avenge bgestioo of 10 to so 
gnuna per day Wo have found that, durbg 


the bier months of pregnancy atapidmereae 
in wdght aconnpanied by edema can be 
counteracted or at least arrested by a redoc 
tbn d Salt and fiend intake. 

The rcgnlating foods are foond h water 
cdblos^ and vitamins. An optbuon water 
balance provides for an effirient rircdadDf 
medittm aids metabolbm, aad aUovs lor 
cmgetioo, without tmdoo itotago b the bs- 
Kcs. During the Erst and second truoesten, 
an average mtake of s qnarta per day h 
usually neces aa iy During the final trimester 
and c^^eoaDy when odenia occori, a re- 
dnetfoe to t quart at least, srjth aome reatde 
tlos of foods of a high water content, such u 
radons, tomatoes, and dtma fnrita, b oetss- 


sarv 

CcHuloae ingosttoQ (bulk) b necossry to 
bsore oonnal bowd functfoo, and to e5ect 
aatfety without nodue calork btake It 
piovca more c&caclou3 b the malority of casa 
u It b iMD-irritatlDg The best sooxcea m 
fruit* vegetables, cooked wbole cereab. 

1^1* ■my Uct qI pregnancy h»df ind the 
Dutiitko ^ the pregnant woman as a wbok, 

are tofluesced by the araouiit of idtamb b the 

(Set (9) Vitamin A b not synlhesiied hr 
the body coBsequmtlv h most be bcestm. 
But whbe It b storeu b tbe body b Urge 

r .titiei, yet srith the extra denand cnlm 
btake b conataat, tb< supply b soon 
cdiauated n»e best sources are greta aad 
pfgmwted vTgetabJea, egg tollk, butter 
aod cheese. An added d i mi nbhf* the 

done* oi a morbid poerpedura by leasing a 
fiisl fine of defease agiiust bfeilkiii whOe 
a lack of vitaiab A mav cause earfy b 
pregnancy resorptioo of the fetus, or bta 
promoto a greater incidence of premature or 


fdnblrths 

\quunb B b beat contained b the green 
leafy vegetables legumes, tomatoes, dtna 
fruits, nuts meat, egg yolk, and brewer's 
3reaat In adequate araeunU it stloraialea tbe 
appetite and bfloences cowth A defioency 
cansci an Impairment m tbe uearomcs ceb r 
ooatrol 0 / the giatrorintestbal tract, a de- 
mase b the propulsive speed, and dJl s t a tl oa, 
resultisg to atonic constipatim it taa y alw 
canae a prokmgatJem of vomiting of 
nsnqy and bier be a factor caoung poly* 
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neuritis (ri) For these reasons an adequate 
supply insured from the onset of pregnancy 
will alleviate or m many cases prevent the 
development of these comphcations 
Vitamin C is usually found m suffiaent 
amounts m the average diet contaimng atrus 
fruits It is not stored m the body but is 
readily transferred to the mother’s milk, 
where it assists m infant teeth and bone de- 
velopment In defiaent amounts it may lead 
to abortion or else to the developmg of a 
debihtated fetus 

Vitamm D influences calaum and phos- 
phorus metabolism Its distribution m foods 
is linuted, it is found concentrated in egg 
yolk, fatty fish, fish oils, and to less extent m 
butter, cheese, and hver The commonest 
source is cod hver oil In optimum amounts 
it lessens the tendency to fetal nckets, it 
allows for a greater absorption of calaum 
from the gut, and hence a greater quantity m 
the blood stream A defiaency creates a 
negative calaum balance with decalcification 
of bone, and is no doubt a definite factor in 
the later maldevelopment of primary and 
permanent teeth 

Vitamin E is widely distnbuted m foods, in 
green vegetables, whole cereals, egg yolk, 
muscle meat, and seeds At the present it 
does not seem to have much influence on the 
pregnancy itself, although its use is advocated 
as an effecfave agent m the prophylaxis of 
habitual abortion 

McLester (10) declares the Amencan people 
are acutely food consaous and wfil eat any- 
thing that they ate told is healthful Julian 
Huxley states that, were he able to dictate 
the food habits of a nation for one generation, 
he could add one cubit to their stature and 
double their resistance to disease Never- 
theless, It is estabhshed that the diet is 
defiaent m the protective foods, chiefly 
mmerals and vntamms (9) One-third of the 
average North Amencan diet consists of food 
prepared from cereal sources, mainly flour, 
and in its mfllmg excludes practically all vita- 
mms Of the remamder, meat forms a large 
part, the roasts, steaks and chops so com- 
monly eaten are not, in the animal, rcpiositones 
of vitamins The organ store-houses, liver 
and kidney, are but rarely eaten Refinmg 


sugar ehmmates both mmerals and vitamins 
The dehcate centers of vegetables so pleasmg 
to the palate, obtamed after removmg the 
outer leaves, have, m the denudation, been 
robbed of about four-fifths of their vitamin 
content Pasteurizing milk destroys roughly 
one-third of the vitamm content 

The necessity for adequate vitamin mtake 
thus established should engender m our mmds 
the need for carefully mstructmg pregnant 
patients as to their food requirements It 
should be almost unnecessary to state that a 
complete physical exammation, mdudmg 
urinalysis and blood coimt, be performed on 
each patient, where possible, at her first 
exammation, yet, such a procedure, we are 
sorry to say, is not the case routinely m 
general practice Too often, after the ehated 
fact of missed menstrual penods, a perfunc- 
tory abdommal or pelvic examination is per- 
formed and the patient is told she is pregnant 
(often by herself only too well reahzed), to be 
careful of her diet, and to return later In 
reply to her mqiury regarding food, she is told 
not to eat too much meat and to be careful, 
surely a very indefimte help to a woman 
whose every part is bemg de^tely upset by 
this physiological process! Moreover, this 
may easily be remedied as the doctor is able 
now to obtam readily and cheaplj’’ vanous 
pamphlets pnnted by the federal and doimn- 
lon governments on diet m pregnancy (5, 
6, 12, 13) These yield the requisite informa- 
tion and these he can distnbute to his patients 
if he does not wish to advise them himself 

A simple outhne of the protective foods 
around which the menu should be planned 
throughout pregnancy and lactation is based 
on a daily mtake of 

a I quart of milk, raw or cooked, sup- 
plemented twice each week by cheese 

b 2 cups of vegetables, i fresh when 
possible 

c. I cup of fruit, atrus fnuts or canned 
tomatoes should be mcluded three tunes a 
week 

d I cup of cereal, whole cooked, sup- 
plemented for 2 or 3 daj's each month by 
uncooked gram germ 

e 1 medium sized semng of meat, fish, 
fowl or eggs, with hver added once each week 



SDBOERY OVNECOLOQ\ 

IW* -wCl fuftiah nfEcrttit prottiii mIt«r*U 
*ad vlbujjlaf for raisUace, Wag tnd 
growth. Add the tnKwint of bread, potatoes, 
maokTonl, cradtfin, rice, aia, tuRit j^y 
)«ni syrvp, cre»m, batter and lahd ofl» 
dictated bv the appetite, and regolalcd by the 
gab in TTlgbt to mpply energy and make the 
diet attracrfre and aatiifying Any variation 
over a period looger than a weeks must jneet 
or anbetltnte these szoormts. 

With th{»londQdwefaiterro|Me tbepatknt 
u to her Bppethe, Ukes, dhllkei, ana mode 
oi earing. In onr teal for adequacy we most 
not, ho we v er overiook tlw fact as Alv-am (3) 
pobteont that some pecsona art acBsirive to 
certain foods, aztd th^ earing of them may 
reanlt In any of a boat of conditkurs, rmn^ng 
from beajrtWn to conrulskjot Wc most 
then briefly in^'estlgate thb poaafbQity and, 

U necemary atlengiC to modify {n form or 
•ubsUtute these ofleodlng foods 
If during the presunt or nursing period the 
eoDther cannot tue mUk we Mvho mflk 
prodneta. A eupriring number of wnnen 
maaot or refoae to take a sufficient sopply of 
lallk or Us ptodocts. In these cases we ^rise 
one of the variDns cakium prqsarttiofis on 
the market Tfahis usuaDy sup^esoeoted bv 
the concentrate of vitamin A or D or both. 

As roenriooed before, we wheat germ 

(obtained from any grist m&i) as a vafmihle 
temree of Tltamln B It becomes raneW 
qnkkly thoogb and mast be purchased in 
jzQiS ncoounts frequently 

If the beiDo^olan b 70 per cent or less of 
DCFTinal, we prescribe an Iron prepamloo. 
nauaffy BUad't pfib 

During the first trimestet certain point* arc 
to be emphasized, briefly su mm ed as fotknra 
I Repeated sznall r^)» throughout the 
fi\ urw of the day with the Urp-st meal pref- 
erably before retiring' the flat a sidted 
cracker oc arrowroot hbcuit before rising, 
whkh act ihouW be pefonned aitnriy and 
drcomspecriy 

s Avoidance of coenWnfng sobd food and 
mcrte than a nrtw^mnm of fluid thb prevenu 
that "fun" feeling and m oreover mtket 
harder any vomiting which might foDow 
3 Avoidaace of fried or greasy food and 
aitss sl v e fat 


AND OB gl ' E T M ICS 
4. TikirigmDyMJimIbhkfc»dj,swiiai, 

dear ondy honey sugar b bereraga jefe 
junket, blanc mange, baked potato, rice, a^ 
ewttiett. 

S If necasary preacribliig an adtfftidnii 
amount of vitainin B as b pohahim wbok 
wheat cereal, brewer s yesst, or wheat jcn» 

During the seoind trioKater with nausea 
overoane or past the ordhiary diet fufficei. 
At time the appetite is usnally in cre as ed 
and the teanptatioo is to ov ereat, with Its 
attoidant flatuleoce or beiitbnm. Oriring 
down on the amonnt t then at one rfirs^ tad 
avnhfiitf solids and excess fluids together 
uaaaJlT alleviates or obviates these lymptcau 
Ahali glass of milk, taken to minutes bdere 
caring, or s to 3 drop* of oil of p wi penolnt la 
wwnn water after eating, also alk^fes thb 
distRss. A gain of 8 to 10 pounds dtiriog this 
trimester is uinally achieved and sliould sot 
be regarded with alarm. 

Daring t!^ last trimester the ffiet may re- 
main imehaagrd, or better a ihj^t bereaae 
ki pTOtda daring the last cmnih may be 
tooouriged to prepare for Uctatkn. If tbe 
gala in wel^ It too rapid we have fennd a 
Tcductba in the smcpoat of ngart and 
starches, ajch u ;im. jelly hooey csmiir 
breed potato cake, rich desstfts and pastry 
wQ] often akme U that does not wfiee 

w if there is acecaspanyinf edema or hyper- 
teosloQ, we reduce also the salt and water 
hstake Oar praetJeo ui thb respect b to 
advise a fledd intake per day QmJted to 40 
miBces, and avedd oimg salt at table. 1/ 
oeemary the diQy fluid intake nuy bclnnlted 
lo JO oonaa, and aQ aaU hi food prqaratiiB 
onutted Ihe weight is carefafly ooted each 
week or oflener to check the molt of ihb 

reductfoa 'ITris varies sUghtlv with the pro- 
gram outlined by the Committee oc Matrenai 
Weflare (r) 

SeperrisVm 0/ the tfiet during the post 
natal period b equally Important, yet alas, 
uolremUy negierted Fluid, caldom pro- 
tad vitamin B intake sbndd at ksst b^ 
maintained and osutBy facreased TW cal- 
otlc rttpnremetit b epprodmatciy 10 per cent 
greater dunug gestatioD to covet the 
energy Ws In trua^cuiniag food energy into 
mnv An adequate protein intake a meet 
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important, as Adair has shown, m providing 
a bountiful milk supply Two quarts of water, 
I to quarts of ruilk, an additional serving 
of meat or its substitutes, wheat germ when 
possible, all taken daily prove ideal WTien, 
of course, wearung time occurs, these diet 
constituents are reduced to the previous 
normal, unless reduction or gam m weight is 
attempted, when appropriate shifts are niade 
The foregoing applies to the woman of 
average weight For the woman who is imder- 
weight a greater gam is allowed, and her 
daily ration is mcreased even to 4,000 calones 
if necessary The mineral and vitamm con- 
tent remam constant The overweight woman 
is lumted m starches and sugars, with m- 
creased rmneral and vitamm ration, m order 
not to reduce, but to keep her weight con- 
stant, or at most, secure but a shght increase 
m weight These conditions are mamtamed 
durmg the lactation penod 
Outdoor patients are treated m a manner 
parallel to that of pnvate patients The 
problem here is threefold to keep the diet 
withm her budget, to explam to ^e patient 
m sunple terms the purpose and procedure of 
the diet, and moreover, to supervise as far as 
possible her carrymg out of the routine 
To that end a member of the dietetic 
department of the hospital is m attendance at 
our prenatal and postnatal chmc To her 
are referred all new cases, all postnatal cases, 
and all others that need re-mstruction m all 
or some modification of the diet With her, 
the diebtian reviews the budget and presents 
to her the appropriate routme based on a 
“rehef” expenditure which, m Alberta, aver- 
ages Si 80 to $3 00 weekly for man and wife 
The whole food question has frequently to be 
straightened out, as often a poor distribution 
IS found to be in evidence If a greater 
allowance is deemed necessary it is recom- 
mended, and, we are glad to say, is always 
obtamed from the authorities 
If there is too great a gam in wmght, if 
nausea, vormtmg, or other early symptoms 
of toxemia are m evidence, or the milk is 
faihng, the patients are referred to the dieti- 
tian for the proper dietary mstruction, based, 
we repeat, on the finanaal status of the 
patient Workmg thus in dose co-operation 


with the dietitian, we have secured a uniform 
and more adequate supply of milk, and to date 
have practically elirnmated the severe tox- 
emias, save only those fulmmatmg cases 
which providence at times thrusts upon us 

This relation of diet to pregnancy and 
lactation is known m greater part to obstetri- 
aans and general practitioners, and yet it is 
our behef that too httle attention is paid to 
mstructmg the patient m detail We are 
mterested not only m the general well-being 
of the mother, bdore, durmg and after de- 
hvery, but also m that of her child, a future 
parent If then a more careful attention to 
her diet will enable her to surmount more 
easily the minor afflictions of pregnancy, and, 
perhaps, avoid toxemia, will enable her to 
withstand better a hard and prolonged labor, 
will enable her better to recover easily and 
qmckly from that labor, and withal, to pro- 
\nde an ample and nounshmg supply of milk 
for her baby, why then that attention is more 
than justified 

SumiARY AKD CONCLUSIONS 

1 We consider the problem of the under- 
nourished pregnant and nursmg mother a 
vital one 

2 We have bneflyouthned the food needs, 
energy, protective and regulatmg, and have 
mdicated the common sources, and the results 
occurrmg m optimum and defiaent amounts 
of each 

3 We have outhned our method of in- 
structmg these pregnant and nursmg mothers, 
both m pnvate practice, and, with the aid of 
the dietitian, m the out-patient service, where 
the problem of cost is a major one 

4 We beheve that more attention to this 
detail of obstetncal care will yield m return, 
fewer comphcations, healthier mothers, and 
healthier, better nourished babies 

We are indebted to the authors of the references noted, 
and recommend them for your perusaL 
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supplant the slow educational pohcy so necessary for 
permanent improvement 

Dr Conn quotes McLester “The American people 
are acutely food consaous and will eat anything 
they arc told is healthful ” He does not comment 
further that the barrage of food-faddists and com- 
meraal interests tends to dronm out the voice of 
the medical profession This is not, I believe, 
because of indifference on the part of the profession, 
but because it lacks accurate information and 
methods by which a sensible program ma}* be 
worked out Programs such as Dr Conn has out- 
hned should be welcomed The excellent work of 
the food chnic of the Boston Dispensary can be 


mentioned as a model by which education and 
method reach both lay and professional groups 
I behe\ e specific programs can be worked out on the 
basis of our present knowledge even though con- 
siderably more saentific data would be helpful I 
beheve that the babj feeding clinics already demon- 
strate nhat mar be done by a proper program, and 
that perhaps one favorable result from the depres- 
sion has been the opportunitj’’ to demonstrate 
similar results for expectant mothers Fmally, I 
beheie that from the pediatriaan’s pomt of view, 
a closer co-op>eration with the obstetriaan may 
result in improvement in mfant nutrition and per- 
haps a further reduction m infant mortality 
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^“jTAHE cUokal execatfvBi lod cdadfic 

I tttiVini asd fTfifUtt «£ Qiruad 
Caocr«st la Su Frudico ud 0«kUod 
qaltomlxed douij tha wUet^ntd mieretb 
utd acdritks of tlx CoOefC ^ Its vaiious 
crgntnittet*. 

Heralded In the Juyrtote addnaa by the 
rhifcTtttn a£ the Board of Regents oq the first 
rmdng of the Coogrm u msAhig the te- 
dedkmtkm of the ColWge to edocstknai 
acwQg surgeocs. boi^ttb, and the Uity the 
193J Coognsa accom^&hed aH that «u ex 
pectffd of ft The heart of its fi>ondcr and 
late director Dr Franhlm H llarlia, would 
have been vanned and his coofidakce In the 
aaured future success of the College stroicth- 
cued ctmM be haw heanl the penooal trfbotcs 
paid to his memot; a^ could be havt lol 
lowed the carefoUy planned constructive ac- 
tlcns of the govOTihiS board. Again it vas 
proved that the spirit of the Coflege is. as It 
ahmya ha* been a d>-ti4ink one, CTw looking 
in advaoca to meet new conditiaa azisin| in 
the aoTpcai world. 


It was appropriate that the rededkatfea ut 
the CoOege to Hs pur ptaes ihcndd ban 
taken place on new ground. For tlx fiitt 
tfan* the Ccjngresa was held hi the £tr Um 
and the muUspated verdict has been that the 
■uigccuia of San Franriaco and OslUnd men 
than justified the sdeetkm of thdx fhW u 
the seat of the 1935 Congrm. Uodei tbe 
lesuietahip of I>t ^ward C. Nafljijer they 
pnndded fur the vUtlng r m g wjui pidi. a 
aeries c/ operathre and dosoautiatiTe dlirfci 
as fol&Ded one cd the m*fo reuccs for the 
tottndsdon of the Coositas-~an epportnnity 
for its partiidpinti for poatgradwte edvea 
UoQ of the hlgjsett type. The entire moSal 
batenity of the Bay dties axc^ented «bh 
the CoTsmittee 00 Airangesnexits to make thh 
Congrm a coaeti. 

The dinks cervered aJQ of the nrgkaU ipe- 
daltiea Surgery of the e^b, eat neae, and 
tluoat waa the subject of numerota tfinks, 
and tbe pnetidooers of thaw branches held 
•pedal sdentific tneetints throo^wat the 
CongTOs Ptibap* they, nrore than any oties, 
haw utilized tbe moiloa pktore as a suitable 
moi flu iB for tbe demoostratian of thdr art. 

At the execudW aataloot ft was kend aec 
esaaxy to edopt cortain anKodarents to the 
by-bwa of the CoCege to meet new adalafs- 
tjadve coanfitloeia. Judjdary acdoa also oC' 
copied the cartfol attenbnn of tbr ofikets- 
The p top ea s reported by the ebainnen of th* 
varioQS adeoti^ comattteq and of tha De^ 
partment of Hoapftal Actfvitks b pobfiibed 
cbevfaere. Uoeb attentMO waa iocused os 
the work, of the ComtHfUee on Graduate 
Training fat S ur gerr In the report of wiidi 
forther atiidy of the lotroductfcoi of (zadoate 
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training in appropnate bospitab and a re- 
study of the requirements for admission to 
FeUowship m the College were recommended 
At the impressive and colorful Convocation, 
Fellowship m the College was conferred on 
571 candidates, and the incoming president 
further emphasized the ad\’antages of gradu- 
ate traimng 

Numerous sessions de\ otcd to the problems 
of hospital standardization were largely at- 
tended and the progress made in this depart- 
ment was e\ndenced by the granting of ap- 
proTOl to 2,523 hospitals In spite of the 
economic stnngencj' to which these hospitals 
have recently been subjected, it was pleasmg 
to note that their main topics of discussion 
centered around possible new w ays of furmsh- 
ing better care to their patients The increas- 
ing mterest of lay boards of trustees m this 
work was gratifyingly demonstrated Ap- 
proval of 198 cancer dimes, 708 medical 
servuces in mdustr>', and many commeraal 
products for hospital use marked further 
progress 

The large attendance at the evening saen- 
bfic meetings and the meetings sponsored by 
the sdentific committees on cancer, fractures, 
and industnal mediane and traumatic surgery 
was ample evidence that the subjects an- 
nounced for presentation had been selected 
with a view to their practical importance to 
practical surgeons Guidmg pnnaples and 
specific details m diagnosis, management, and 
therapy were ably presented, and it was m- 
teresting to note the significant fact that a 
consideration of injunes occupied a relatively 
more important place than it has m the past 
when compared with the consideration of dis- 
eases 

The partiapation of the College in the edu- 
cation of the laity on health subjects was rec- 
ognized by the holdmg of a Commumty 
Health Meetmg The presence of more than 


ten thousand people at this meeting dem- 
onstrated the a’rtdity of the pubhc for such 
information and their recogmtion of the Col- 
lege as an authentic source for it Numerous 
radio addresses, new'spaper articles, and talks 
before soaal dubs and high schools extended 
the scope of this educational influence 

A practically continuous program of surgi- 
cal motion pictures was presented, and the 
frequent overcrowding of the large room in 
which it was hdd again emphasized the ap- 
peal to the surgeons of this visual method of 
educabon and furnished comunang proof of 
the desirabihty of employing this medium to 
a sbll greater extent 

hlention should again be made of the fact 
that the cornerstone on which the success of 
the Congresses has been built has been the 
operative dimes The reputation of the San 
Franasco and Oakland surgeons attracted a 
large registration to this Congress, and the 
surgeons and hospitals proiuded a senes of 
daily dimes that has evoked universal ex- 
pressions of pleased satisfaction from the vis- 
iting members of the Congress Cahfomia 
surgeons perhaps as ne\er before have thus 
contnbuted to the progress of Amencan sur- 
gery 

Not a small part of the educational influ- 
ence of the Congress was furnished by the 
techmeal exhibits w hich have come to assume 
an ever increasing saentific aspect from which 
the surgeons cannot but be benefited 

l\’hile strictly saentific exhibits have never 
received great emphasis at the Chmeal Con- 
gresses, a number of national organizations 
with mterests m common with the College 
this year presented instructive demonstra- 
tions of their w'ork 

The strictly techmeal side of their practice 
has never occupied the attention of the mas- 
ter surgeons to the exdusion of their pecuharly 
intunate and influential position with refer- 
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encc to tJK prtwfwl of Ihefr paU«t» 
tbdr reUtkutf with tbdr confrim ti^ to tb^ 
ooQUDunltyuKf tbenatJot) Tbete etUcaJ and 
dvic raponjubflltlc* of the aoiinw fomKti tht 
subjeds of the Addmae* of the retiHo); presh 
dent tnd of Dr Sjjroni fn bh FefloKthip Ad- 
dmj and the ideal aod ide«b presented by 
theae gentiemeo merit tte carefuf ttudy of «a 
Muieoo*. They wfll aerve tx> point the w*y 
to a itID bigber plane foe the lurgcoo fn hla 
comnnmity Ufe and better enable him to 
play a vital rtk In a riul, Immin lektkm- 
•blpk 'Hum coQsideratkn cannot be too 
frequently rextated U the Meah of the Ameri- 
can CoOege of 5 ur|;eocu are to be traiulated 
into accoorpEibed practice. 

BoffUju; C Ctovxu. 

HOSPITAL STANBARDIZATION 

T he ei^eenth annual Bocpiul Stand 
ardiAtton Conference of Uk Amertcaa 
Ccilk|;e ot Surgeona was beU fa San 
Franciaco during the Cliaicai Congrett, Octo- 
ber >8 to Noronber i 1935 Speaten at each 
of the ae M fons and dapocrtraciooe enoadated 
the practical appBcttkxi of tbe fuadatoenbal 
prindfJti of bosfrftal atandardlnrinn, Their 
TfcwpointB wtre opcdaUy inUreadDS beciitte 
they tcproented taatnre thonfbt and an 
accumulation of facta baaed on aome 34-000 
Individual aurreyt of boapJ tab Awmmaryof 
the proceedingt of the Bo^tal StandanJ- 
liitkm Canfeamcc wQl be published in the 
llarcb r9jd 0/ the College 

The twentieth century hospital fa charac 
tcflted today aa an loatftutkpo In wbch mxj 
man woman and child, regardka* of rmce, 
color creed or »dal status is uevitd o< thn 
care that medical acience can offer to the 
ikk and lajored It fa an batltutioo in wbjeh 
the pbjafeian tbe aurgcoo and the «ped«lUt 
are enabled to carry on tbelr pcofeasloBal wori 


AND OBSTETRICS 

io an environment in wUci they can apply 
accurate and pctjved methods of dfagnoafa and 
treetment and io wblcb each njember of the 
medfcil staff fa afforded e\’«> opportunhy to 
advance bfa Ijiowkdjc of mcdidne. The 
twratieth century hoapful fa a acienlific, 
educadooal lostitotioiL 

Tbc terra Iwfpfta] staj^darrfiiatkn*' U 
tateipctted literally might suggest adhcmict 
to a definite pattern or a teodeocr to mate 
hoapluls more or loa alinifar in pfata con- 
ttiuctioQ equipdscot orgaambos, and ftinc 
tloQ Hospital itandardliatioo might aho b> 
interpreted as an effort to ctandaxdfae the pn>- 
feaaional and noiv-pnifesswnal woriiert In the 
boapital Sut soeb wu jiever the Intention of 
the Inihaton of the pjam At cn rime did they 
CDQiempUte that tbe bdhriduallQr of a bo^ 
pltal s^ld be aam&rd Tlw o&an and 
fidd aorken of tbe Ceflege. io pcomotiog 
boa^tal staadardiaticn, hare encewaged dis- 
Un^ee ser\ice in bospltais tbmgh tbe appff- 
cation of flexible and adjustabls gth^og pdn- 
dples in tbc orguimion Itsdi and la tbe 
service vbkb fa rcsxiexed to tbe rid. and tbe 
tajared Ibey have enccxrragerf groop think 
ing group docuassoos. group actkici, and group 
review and aoalyals of end restflts. This bis 
oot detracted from tbc lodlTidDaSty of tbc 
hospital, for after two decades of hospital 
sUcdardfaatloti one fa Uspreased with tbe 
dfadoctive cbafictrr of each iostitutioa wbkb 
fa on tie approved list of tbe College 

Tbe surrey of 3 565 kistilatiooi tn tbe 
United States and Canada registered with tbe 
College at tbe beftnninf of tbc ytscr 1935 
rereafa tbe fofloaiog results 

Ofis tbcHMsad, n k»h*d and (ourua ri i ?oj 
or 04 1 per cMt tJ boiprtsi* et 100 becU ud ottt 
*«e tffrcrtd, loma# Sf bosprtih, w j » per crml 
ou j«t fiwlirig the leqiiueMBl 

81 a boklred sad ot 1,047 « 

ctBt ef kosnufa of 50 to 90 beds acn ipprovcd. 

•wnasisBnoipitsfa, wm pet cent aW }« ■«» 
tOf tbs reqw mm U. 
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T\\o hundred and t\\cnl\ of S15, or 27 per cent 
of hospitals of 25 to 49 beds uerc appro\cd, leav- 
ing 50s hospitals, or 73 per cent not jet meeting 
the minimum requirements 

In summarj , 2,523 of 3,565, or 70 8 per cent of all 
hospitals of 25 beds and o\er were approved, leaving 
1,042 hospitals, or 20 2 per cent not jet meeting the 
minimum requirements 

It must be a satisfaction to ever^' Fellow of the 
College to know that m 1918, when hospital 
standardization w'as inaugurated, 89 hospitals 
in the United States and Canada met the 
immmura requirements, but in the 1935 sur- 
vey 2,523 institutions were accorded a place 
on the approved list 

It is an accepted fact that m the majonty of 
hospitals the active or attendmg staff is care- 
fully selected and each man is competent m 
his respective field Generally, the professional 
work of this group is w’ell controlled and 
supervised, and this results in better medical 
records, more frequent consultations, a larger 
\ olume of laboratory w'ork, and a more thor- 
ough rcMcw' and analysis of the clinical w'Ork 
If the medical staff is not properly organized, 
inevitably there is inadequate control To 
obviate such a situation the individual mem- 
bers of the medical stafi and the heads of 
departments must be carefully selected, and 
the chief of staff must be a leader who has 
some knowledge of medical administrative 
affairs The medical staff orgamzation may be 
“open” or “closed,” but it is important m 
either case that the staff shall be supervised 
and controlled by its own personnel The 
advance of saentific, professional effiaency of 
the hospital is assured if the chief of staff and 
the heads of the chnical departments recog- 
nize and assume their respionsibihty 

The weakest link in medical staff orgamza 
tion today is that very large, loosely organ 
ized, and generally uncontrolled group — the 
so called courtesy staff It is imperative that 
the administration of the hospital, through its 
medical staff organization, shall bring this 


group under better control, even though it 
may mean curtailment of revenue Every 
Fellow' of the College and every member of the 
active medical staff should assume his share of 
responsibility for the work of the courtesy 
staff 

One of the inherent though intangible bene- 
fits of hospital standardization is its educa- 
tional value to the members of the medical 
staff \lTien a physiaan is graduated from 
college he has a great mass of technical knowl- 
edge This knowledge must never become 
static, it must be broadened, adjusted, or even 
displaced This may be accomplished through 
dimcal experience in a hospital, through the 
preparation of comprehensive medical records 
of patients, through the proper use of the 
adjunct facilities, and particularly through 
the clinical pathological conferences in which 
a doctor works in close assoaation with his 
colleagues in an atmosphere of continuous, 
reaprocal postgraduate education Two dec- 
ades ago when hospital standardization took 
root in Amenca, less than 500 staff conferences 
were being held annually for the systematic 
re\new and analysis of the clinical work In 
1935 more than 40,000 staff conferences were 
held, with an aggregate attendance of 800,000 

The advancement of medical saence de- 
pends largely on the accuracy of medical 
records Every progressive hospital today 
recognizes the value and necessity of medical 
records, filed in an accessible manner, readily 
available for restudy, reference, or saentific 
research Every physiaan, surgeon, and 
speaalist privileged to work m a hospital 
should consider it his mdividual responsibihty 
to provide a complete medical record of every 
patient who is entrusted to his care — a medical 
record which contains suffiaent data to justify 
the diagnosis and to warrant the treatment 
and end-results The need for a “medical 
records consaousness” is apparent m every 
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institnUou. bat thb autKknuoess casaot fee 
Biciesdully ecqulrcd antll tie inediad 
»fe Qfcd exUnsh-dy AH too frequently tJa 
lotdlcd record room la i **oaDetcr> where 
the recordi of pallmU ere permitted to real, 
undisturbed In peace. Continuous lodMdnel 
end cttnrp St {Kfr<dmedksd records Is ecsentlal 
to tbe advaztcaoent of »daiti£cbocrfrtedee. 

TIuoQeh boifdtal tUndozdoatbrn increa*- 
ing attentloc tuu been directed to adjunct 
fadUtks, particularly to tbedlokol and \ my 
laboratory liV greatest advance in these 
icrvlca io recent yean hu come ihnKnh itc 
advent of the approved paUkskt^fst and 
rndWogitt az>d tl:^ reefstered technician. 
Because of the limited number c4 qualified 
patfaologisU and redsoIosisU, hoapltals have 
been encemnged to share the terrkes of 
major specbliaU In these fieMi. There are 
other adjunct dlagDOsdc and tbesmpeotk de> 
pirtisaits whkh are of Ttioe (o scieBtific 
medkino, but each moat be under a qualified 
medkai apeoalis) in the respective field If tbe 
sctrfcei are to be properly admtnisfered 

Tbc pioUem of the dlvUoo of fees b one of 
the carhest and moat difficult with wUcb tfee 
Amerkan CoUege of Surgeons hu had to deal. 
Since the bceptioo of bo^fal atandirdixaiioo 
the CoDege has whole beartedly and rijcir 
ouSi^ fought this pnctict in which the mont- 
tary rather the raeiit abject Is the pre- 
\iiUn* bfl«nct— the baying and aeffing of 
patients on a cnmmisaloo baxU. Owing to tlie 
dilScolt> of obtalniof tangible evidence It fa 
impcBiihle in tvtrj iuaiaiwx to take dTectlre 
steps to combat the <li\-iiloa of fees, but even 
KcU susudoed roiDors ha%-v beca conaktered 
auJhdent grounds for knreriag the rating of a 
bojjJtJdorwitldwldingapprjvnL TbeCoOege 
has exposed this practice ihroogh every pos- 
fiHe means, a»d the blatant vWous typea of 
fee iphltini haw dther diwppeared frwn 
commmdtles or have been driven to om-er but 
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It Is admitted that the prodice it31 a 
ho^tal fa not cnnfonalag to the minhaam 
•tandard U It Uyjwinglj harbors fee splitters, 
or even those abont TTbom turoort of f« 
spotting perifaL The College must contiBoc 
its cfTorta to abolbh fee spSttlng and hi 
aa (n m-ery activity of the Coflege each FcQoir 
haa a di^t tczpcroibQity If the Feikns of 
the CoOegr Ihemselvts would aasome leader 
shfp in their xopecthT coounualtlea and edu- 
cate the pobOc aa wvQ as the medical profes- 
tkm at large the deahed tesolt cemid be readily 
attained. In a small rural commanity ahere 
fee spotting was the general pvadlce a cun- 
paigQ was bunched by the feor Fcflowi of the 
College, first in the medical profctsion ItscU 
aikd later through a campaign wbkh waa car 
rled to the pobDc. So<m the practlw ws 
abedfahed, and today there are thm accredited 
boapitsJa vhkh aerre the pobSc in that com- 
tounlQr 

Isit possible for every hoapital whkfa etfati 
today to become itaodoidiacd or to meet the 
mlalmum rcqnlremeota? Acrordbg to the 
latest boipftxd directory of the American 
Medical Aisocblko there an 6,fi;Htrcktcred 
hospitals In the United States, of which 1,361 
laett the Bdainmm ttaadird. Soom of the 
boopitals whkh are not on the approved Ust 
of the Amerkao College of Soiftons irill not 
inect the mlpiimnD requirements because of 
tack of lalenst or because of an unfortuciale 
bi^ ground. It u to be regretted that a hoa- 
plul can come Into bdng today in almost uy 
conuounfty marly bj expretsieg good latc»- 
tkms aod giving reoaooablQ assoraoce of the 
observance of the Uas of sonitatkiD and of 
freedom from physical haardi Unqualified 
boifdtals mfll be dlmbaled only ahen every 
bospfta] la reqaired to meet minfmaro stand- 
ards of conitrurtion equipoent, ofgaairalioo 
and pereoBoei before n Ikense fa gianted. 
After >Tnre of study and pfepanlioo voiun- 
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tarj'- organizations have laid down minimum 
standards, now it is the responsibility of the 
govermng bodies to see that these standards 
are enforced if the best interests of health and 
human welfare are to be sen ed 
Hospital standardization requires the whole 
hearted co-operation and support of eveiy- 
Fehow of the College It would be a note- 
worthy achievement if the College could 
estabhsh its ideals and objectives in everj’’ 
institution which cares for the sick and injured 
m the Umted States and Canada There are 
many notable examples where Fellows of the 
College in their respective communities have 
been responsible for promotmg hospital stand- 


ardization in a distinctive manner, and it is 
hoped that every Fellow wall lend his aid m 
furthermg the hospital program of the College 
Approx ed hospitals have had a large part 
m elevating the standard of surgery, which is 
the announced object of the Amencan College 
of Surgeons But the facihties of approved 
hospitals have not yet been utihzed to the 
fullest extent in traimng the younger sur- 
geons This is a subject to xvliich the College 
IS gixmg speaal attention at this time, looking 
tow'ard the estabhshment of three to five year 
rcsidenaes m general surgerj' and the special- 
ties m many of the major hospitals 

Malcolm T MacEachern 


PRESIDENTIAL MEETING, CONVOCATION 


THE CONSaENCE OF THE SURGEON^ 

ROSEKT B CRECsOV^B, W D ILwwWBtrt 


r i Kccmbim with a wbe prori^oa of lh« by 
hwE of the Araerku CoU^ tl Surxccnj, tfac 
praikieot-ekct len’e* a ocmtkts tJ me jmr 
Bniific Urit period U h hh daly to make hli»d( 
famSUr with the <ietaQi ol ornjBlGitko and *d 
nhilitntkci of the CoOep: baore he b bKluotcd 
lato office and bccoeoei In (act the preafakot of the 
CoOege with the dotka which an definiii^ prt' 
Kifbcd tor that o(hce. At the rad of hk >ear of 
ezpezfence u peeelieDt, It b a^da hb duly aod 
hk privOrje to brioK to the aileDUon of the Fel- 
low* tach nggeatioot aod rmnmieBdatkRa aa 
appear to hitn important for the farther ad^wace- 
Bwnt of the Coa q p. la falhUrtni of that doty 
I stackd beCem ren loedfht to dtam hri«fl> a 
■utter to wUdi ocee of ont pmkocMan referr^ a 
fnr >TV« a^ ti one of tfae*'touu)(n)lei''qf«w 
gtiv -the cooackoce cf the nrgccb. 

with the eittftonfloar> adraacta la lurgeo 
ahkh hat'e takeo pUc* ui the pact taresiy yean, 
h baa been tude poafbW for ui U> increase coor 
nwoabr the effickim of our cennee to manUwd 
Tbeee adtblkxtf to our matmal traoarcca, bow- 
e\cr bare leodni f thhtfc to thrert aCtenUan 
aomewbat from the snre cpuitul aod cocral aa- 
necta of the prwctkr of nzrtrty which have been 
lathepost aj>disB<tahntM be lo the fuiute^ the 
r'Wflag pdDdpka of oar aerv-xx to hutoam^ tf 
we are to cDolkae to retaio the ropect tsd the 
d^-otfdapprcdaUoacf the ctwauait) which baa 
been accorded na m the pact 
C o oeo uKc a defined as tworal aenie or ”a 
aeeae of rl|[ht and ames To thb maj be added 
emknuty it> cmc* own scxtac of rifht lo cod- 
diKt orlat^tof theconuiaaitr " TbOTkaalhoa 
becim attached to the cooerpt of conacMtice 
the idew DDt ooly of abfht\ to l iiVc rB the riQbi, 
bat to act aocnrdlact^ mw with tfan baa cotr* a 
arnac of r ea pc m lahty to otbcri aad to th otwn- 
tmmitTaaa whofe PoaMum of a coeacknee be- 
cocaea iha e«r cf the Cmt ctlrihates of hsnsui 
character aad diatutcwahea the Uxbrr civBiza- 
tMoa Iron that cf mao la the pruarval «UCr 
The wdeoce aod an of coedicuie u of tircmtt> 
ft> hide Doderalood far the fcutj liat iber ars 


ofcOged to estnst their E\et aod their arttire lo 
tbe ph>aklu nlWr upoa faith In hb chuaner 
aad re^tadoo tbjut opOD actual rtperk^ of bh 
aMHilc*. Thai, oeieicoce become* ooe of the 
moat iaportaat ckmenU in the chaiactrr cf the 
ph)wkiaD EipcdiliT u thb true aa irnnh the 
nufwcai, for hb acUntkt are carried ee euxely b 
the aedtakai of the operation room and eftes ooly 
hb cofkafuca aad ha aaibtanU arr In a poaitkn 
(o (odet inteQq^thr wrbrtbcr hb mfobmiJcu 
to UK ikk and bajuird ore a* dSdfot aa the e^bt 
tof atate cf stn^al Laow ledge and icaowce* 
pondt. It U lib Ucl that teem* to Ratify a te- 
tIcw cf aorae of the fmUwea of the prwdke of *nr 
flco' whjchfei7nirpal.mioi3e>*ckncTootbep3rt 
of tbe MX*™* * ddoiur *eeae of rrapooil- 

bfOiy (o lui ptkwt, to bb bo^ifial, (o h» col- 
leac^ and to the w hole tuaaa qrdty 

\>e muft itin with the deh&lb uadnuawdmf 
that pfe>’iJdani tnd a nrgwa o art »ot borBonper 
mea ihej merely hove u> heroine *o They art 
influenced by the iniDe cnopderatioca of ambk 
tka K]fiahne9a,|7eed,aadicakntyua£Qict other 
fiuzzua beinp. Aa thUdm we an obbpd to 
k«r& by our iTunlof; by the rram^ aad coun- 
»ei cf our eWcTT aad Inatroctari, aad^ the tuod- 
arda cf ethks tad monb of the cnmmjwtj he 
wlueb we dwell, u wed a* ^ oer innate koh of 
jnatke to rabt ihcae bapobM with non cr las 
■Dcrcaa, and to determine ov coedoct accnrdkfiy 
that we nay pby the put which b aHofted to a* 
la modem oxthiatjon. Such trualng briaft to 
the mediaU achoob a group cf >ouiig bwo not 
math dsSerat from other* who ho e pmurtd 
th cm a el rea to Wady fee hw boafne**, anrutec 
im cr other peofesilneal carecfi. Fromthebc 
fuvmaxof tbcDcdicalwchciafcDunc bowev-cr aad 
espeoa^ lO the bat two jrar* %hai the wtadeat 
comet more m csjtrtaci wtlb ttmial wofV in ho*- 

pftob, he befina to appreoate the pecoQir nlalion 
gfperaooalreapoBBbUilTlohwpjikot which the 

nhysoan muft be ready to accept aa the brtt tad 
roetiaoat ceadiluninlheprwctKecf hapcofcabcu 

Ib achDoi and boxpiUl, the medraf nodm » 
aoritw earned ootaadempcf'ttkrt. Ileaahk 
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to uh'crvx ihi n '{KinMlnlitv winch hi*> curpcil 
iH'-lrncton'"timr' when hrrntrii-.!' Tn ojwrUii'n, 
a or nin '■lucnii prixxiiurc to the jko 

jilntc He rraU c'' ho\ hi^. \v>'rl- is ol*- 

sennl and mtici Cil or r imincndcd, and how 
r\cr\ p'lN'atilhin is lain to eri'Utr t!nl difiicult 
opcrition'; ond prt'cnlurcs dfrnridnu’ ronsi Icr 
ahV varpunl si dl and iniictrciit, slnll n<it I>r t-n 
in 'led lo till U-sinr.tr iinitl u tinl eajx rn nee In' 
dcr'on'tritrd hi' qt ahlicniii'i' lor il r n,i[vnntr<l 
n'l Ihi'i' ila jvcnnl >n U r'liulciit ' ir'ininj: 
when 111 ' 'uruRil Cori'virt.rf Ivj irt' to W ikerl 
ojvcvl, and It n t { a.tal imi'o'liiHc to tlir 'uctt'' 
o' m dt ir*ti;i’"n)l lint thia vr’ 'o of rr']aon''il)iljl\ 
to the ji'tient '1 otild I< dcnioiistruid irid ri - 
'j'tci's'ha the indiaidu il inrmh'''' o’ tin lio'jnial 
‘taf? iindn vl.oin lu oht un' hi' iriimni: \ !<m 
't''iu'art? of I'h.C' on tl e pm o' n ho pii il 't itT 
(i nev ilalih rrdcat'sl in fin. r,, nit of 'ht n'oml 

srH'o 01 {jr iduatini intiric' and in a 'hori time 
ft adii\ tlchtio' ih' iihu'd 'tan Sar!' i f iht. )>ric 
tice I ' n cd cmi ‘nil 'nr^trv m the elude t>ni 
inj'tua 

Oi t> n(di !io 1 t>i hi' 'irc-ne struit or ii lu 
takes tl c ! I ctf ]''-ri'xf of i-umnp as a rn'di nt, 
oIikI 1' ki lint; '•! Itr ictti^nin '! t< 4 ! i\ o ' ncvt"- 
'ara quafojcatii t fo- ili atio i in 'urcen nt 
thi e i‘l tvf I ' ir-'i’t It 'cp. a she \ounc; sm^mn 
OU’!!’ cs h\ pa"iiit till *ia!t ( ' n iim nl Ixnrd ol 
'■ei:i<''rjti«>n and tditaio ■ Imu'i to praciue 
irpiic "t Th)' I' tisha in all mchi'iit liteiiM. 
an.! fs-mit' tin pha'tiMi to praitiie medicine 
'ursten , o’l-.ctni s, md indpd iiu oi iht sjh- 
cnlitits for vh’ih lie mat considc' linriMrU quali- 
■led Here a" nn Ins coii'C’cnce i' hi' o d\ Runic 
We se’.fioni tncounlcr lisna. Inn e\er. instances 
of e dl/u! di'rcpnrd ha the 'urpeoa ti! tin, tlictates 
of co^sneiue ir ittemptinc to iindariakc oj>era 
trep occdurc' /a-a-hKlihi I'lnnowaia qinlilRa! 
Tins fart Is due in no small d< prci to tin. < due.a- 
tional and diseijahnara mia'urt'' insututi d b\ the 
\rncncin Odhreof .SurjtLons and to the doctnni 
o'svafi fcsjvni'ihilita a Inch has hccii 'o a ipnroiish 
proinotisl ha thi dcparimtnt of ho'pital sinnu* 
anlization 

The ajiprcnticc s\st(.ni of education is ideal in 
Its apphctition lo the canar of tin. junior sur«eain, 
proaaded alv-ias that the surgeon with whom the 
apprcnlict v orks is tthicalla , is w ell as surpicalla , 
qunhfieii lopiac the desired tmininR The associ 
aiion iKtaaccn the com}Ktent, loiiscientious sur- 
geon and Ins junior assistants nnj Ik. oni of the 
11051 tldighlful and siimulalint; of Ininun rela- 
tionships Unforlunalcl>, not all surpeons art 
sufliacnlla altruistic to be able to ithstand 
jealousa of thtlnghla competent assistant orasso- 


ciatc who IS In pinning lo stand on his own feel, 
nor art all assistants ntid associates sulTicienth 
local to their precejilors to acoitl the suppesiton 
of comivsiition a-s thee appraach the incMtnble 
tiul of ihtir a]iiinnliccship Tlien. is ni tins case 
the need of a 1 <<n roiiscicncc and an innate sense 
o' justue ant! f nr pln\ on the part of the surpoon, 
as w(l) IS of (lu ns'isiant or associate 

In relaiion to Ins patients, jKrliaps the mosl 
Mtinp iirobkni to the surpeon is jirocaded In the 
judicnl totisnler ilioti of the indienltons for or 
-'pain t ojwrilion 1 lie pilnnt is often rcfirreal 
t‘> the snrpion b\ one of his mealical consultants 
with a ill ipniisis made and adsict to submit to 
ojKTition cnen Miall ihcsnrpiam i>trmil himself 
to lie m idc tin memlnmcal ass stani of the attend- 
ing pin sici m-' Not ni ill' Hie full risiwmsiliiliia 
lusst-sal once to the surpeon when lie accepts the 
pitieat lie mu't ton\mei him'elf lint the cir- 
« uinsiatircs w irrant the oiKntion that all rea- 
son ilde metlwHls to lonf.rm the diaptiosis Iui\l 
Ikcii made, that tin re an mu sutiicienlU imjior- 
t int coiitri indiraiiiins to prevent the o{icrUion. 
and that it i' in the best mt(re>t of the jiatient 
that tlic ojieniion l>e jienormeal Here apain the 
surreoii mu't consider him-clf m the hpht of a 
trustee ol hi' jniicnt in surpical matters and net 
aicordinpK ITie reputation oi l>cinp tasiK m- 
ilutnctsl to ojH'rate, is one whith nn surpeon can 
afford to sustain and his conscience alone should 
Serve to jirotecl him from this accusation 

'surpical internes and residents m the ho'pital 
receive' their iraimnp m the whole* tick! of pcncral 
stirperv , and this indccil, is as it should lie As his 
evjicncnce develops, however, he finds that one 
or more vif ilic 'juxanl fields of surperv ajipcal opc- 
rnllv to him and he elcvolcs Inmself to carrvanp 
his knovvlcelpc of these sj-Kxial subjects lo a higher 
elcprtc of development than m other ficirls To 
this end he ninv attach himself tcmporanlv, at 
least, to one nr more of the special clinics and 
services which have liecn devtlojicd of late vears 
in manv of our larger hospitals His general sur- 
gical vvork must not lie «acnficcd, but a certain 
amount of sjiecial knowledge is an asset of enor- 
mous value lo the voung surgeon who is starling 
in general surgical jiracticc, and bnngs him oppor- 
tunities for co-opcmtion and assistance to older 
men that arc of the greatest help in establishing 
him as a URful and respected member of the sur- 
gical communitv He mav in this vv tv also rcadilv 
lav the foundation for sucli original and m\ csti- 
gativc vvork as still happih remains the supreme 
ambition of the members of the medical profes- 
sion, m the hojic of making s<imc worthv conln- 
bution to the advancement of medical science 
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Tb* Amerfcati CoUcje of Smgcom mIs to ta- 
male by admisskn to lt> Feflennidp, tlaU by 
trtluint md by eTpexiiaict lU Fefltm *rc A 
to ptuctk* dthcr tencr*! mree t j ' or toe oC lU 
deBCooted tpeoil bcudK*, titi ibit tbe etbi^ 
>Ui>i£ag <d the tuzipco tbe reputation 
boidiuiKBjliBcoD«4pje*ii abort reproach The 
world adTancei,bowtv« and the rtrxny of today 
la Toy ^flereot tiotn that ot twraiy yean Mga. 
The titining aad experience which wn niSctcfii 
for tprafifiaikn ai a aorj^eon Is ipia uoat be cim> 
ridered faudcqrraie today It would be a lad cocn- 
iiKnUr> oa the wiadwn of tbs fouaden of the 
CoQm U iti by-kmi aet Dot aa worded « to 
pel tint tbe qiaflfrwtlooi (or Fdlowihlp to ad* 
%wnce rdtb tb« prccrren ol ainlcaJ adcoce. For 
tunatelv tMs Is tbe caae, aod it b and bat bon 
the doty o( the Co&ege, throwefa iti crakoliala 
coDiraltteei» to rabe tbe itaodania of artmlfiHti to 
FeUowsblp Ib tbe CoQe^ as the yean go by 
Stugeiy b taught tn oar medlcai acboob as one 
of tbe two great departsieiiU of DMtfical adenco. 
Etexy radiate in fcnentl practice is expected (o 
know the eaaentbii of aurgerr aod In an eaet 
gea^. wbeie OKreeeprekam sargicalald is not 
arafUjlt b expected te do tbe beat be eas (or tbe 
forie&L Sadi drcnasLiaeei {oatlfy attempts to 
pexfonn sorckal ccKsatkios br tbe eea eral prac 
OtioDfr whla wcnkl Dot be tewetated Hsder oeher 
drctmvtaaces where better <)oaJii!ied asrgical at- 
perieoce was accttslhie. ECen tbe cooecieoce d 
tbe pihyxidaB ptaya a moat bmnrtaat tdk. U« 
■uot pace his ■ et i ' fcr a at tbe dispcaal d tbe pa 
tknt, and be must ote each j a dg aw nt and a;^ 
skip as be my bare to meet tbe cmei g eocy ontO 
meet expert aei rice cao be procuzed. In doing 
tbb, be most be glided by oaaaerradKn and aroiC 
baro tbe hitercats of tbe patient ao at bcart that 
be BnarrotdaHy Is (Mttd to view the prohlon with 
ucibiiscd appraisal ot hla own atAdes a pen* 
nwrhng {q wticb bit akne can golde 

Mm to a c omet The saDte sitnaboti 

wriaf* wben the lurmon, trabsed aod qoafibed In 
feneral surgery h with aa operiukiB or a 
mrtbod ot ueatxnerit wbki rtqwim ipecial erpe- 
ftimif or eqmpcDent Dot avauabk bi bis cooi- 
sETBoliy li the dbJatiim b an hsperatire earr 
geocy, bs must do tbe best ba can with what be 
Eaa. If Dot, bb cocsdence wiB taake Um sen the 
adrantago to tbe patfcsit erf obtaining njoio i*pert 
aid by wmefiDf tbe patient dsewhere, or brfagiag 
in tome more qaafioed coBnltanC 
The aobrect erf surgical fea b sgala a qoosdoo 
in w«di dm coDsdeact of the snigeoa mat piay 
as important part It li a wcQ fttaUbbed axloo 
that Dsudnimn tees for surgiad sendee osn be 


pild only by tbe \'ery wrfl-to-dck and tlat the 
pater part erf the sarjecB't wax matt he per 
livmed eBbef gratsltoudy as b custooaiy in nt 
bcapitab and rtirrin and too (rcqtKntJy also b 

primte practice, a at (ea far bdow tht taifantm 

atneust accepted ia th« partlcskr commmdty as 
imswiblc and propo remaDerathai for tbs serr- 
k« imdeitd. aIaot medical aoclnlet bm st 
tesspted to ratshfisn fee fer mt&tl tad 
serrioa. but tbe iprtad bctacoi raaxl- 
mom and minlaifun fen is asaaOy n grat u to 
make its impBca t lop to tbe cue ex* 

tmely d.mirnlL It a uadoobteifly tiw, abo, 
that Ite suodaxds foe m refleal and lorgkal fees 
fai CM ctenmnnlty cfairci gnatty fra thoM ta 
another aod hard aod fast Eaa caa nrdy be 
drawn wUbout coosidentioa of tbe local tUad* 
ards. 

In geaaa l there ia a dSipodtion on tbs part erf 
tbe n^iBc to cnnaldeT tbe surgical laborer wortln 
erfraklrs. It is tBoally only wbaa tiseatkntb 
(or acese lensoo dJaaad^cd with tbe serTKe glm, 
or wbea he coraea to casdntfoe that the ke 
dmged b rxortrfbuit, tbnt comphlat b made. 
These difEcshim can W aTcrfded to a gnat rttenti 
U fiwwfal conidcratioos are dbcnsed btrfflrc' 
band, bsa then k«ibs to be as slmnst laaceoot' 
abb r efac aana to adept tbb plan. The ntgecn 
healtatea to tetrodm this a«b)ttt lest be be 
tbooght BBcrttnary In hb jsotlwcs, aad tooorftsn 
padttU {aB to maks toquby abo^ arpmsfa , lo 
tbe ai aam p ti on that tbs opcralkc most be dims 
In anr r«w and. at tba moment, tbe matter of to- 
pensebtoUKmcrfl^tz&pcrtiJicc. SuKetbenh 
always orf oeceadty sesae da cunk s v u to boapital 
acixtnmexistloDS, Dowertr the aoh^ erf npetse 
of forgkal ssrrin can rmdSy be hrtxi^ fade 
cniddemtkaL From tbb poise of view it b tbs 
patkaxl'k weflan rather tbao that of tbs 

cmgccB wbdeb b under dlaciaskm aad nxstka erf 
surgical fm befeweband b doc bk^ to be mb* 
emutrued. U this pnettee were nwa orfKtv 
loacd neerfaiau o< cnrercbarglef wmld ba 
greatly tfimudibed. Is tbb cocseoico, sltry It 
sbonki be that d k by do aeaM sb 

vsys tbe bzgeat foea wblcb lead to crltlriww but 
xihw Utfw wbkb, wbils jostlfiabiQ to tbs cm 
agt patient, l epr cao it to the tadlTiduiJ of roerf- 
ciatn nw a i w , a saia oat of all r raso aa M s jc opJ 
tketchbrocwicet A sj-stets erf medial pmctict 
mwVr w ht*h people SS/ bO loTCCd tO ZOOTt^^ 
«t)^T prepertT arid to eqjend for Dtcssmxy Bjem* 
calorsmgkalscrTbBag^part orf thtreaomm 
wbicb tlKy have acosajokted in years past to 
saftTO aTd tbeir dependents as weS ss tfaui on 
.yhnteg yean, caa be ftirty critldjed. Free w 
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partial payment hospital service, adequate, if not 
limmous, IS available today m all of the larger 
communities and m many smaller and less thickly 
settled distncts m this country for those who de- 
serve such treatment The medical profession has 
always been, and will contmue to be, ready to give 
its semce gratuitously, if necessary, or at reduced 
fees to those m need To avoid in]ustice, however, 
plam talk is necessary and false pnde, either on 
the part of the surgeon or of the patient, must be 
avoided Luxuries should be ehmmat^ Con- 
sideration of the essentials is the first necessity 
The consaentious surgeon will make this clear to 
his prospective patient This apphes not only to 
the straightforward discussion of the patient’s 
resources and of his finanaal obhgations and re- 
sponsibihties as well, but it mvolves also the ne- 
cessity for the surgeon to consider that he is actmg 
as the trustee of the patient m ad\nsing him to 
obtain such ty'pe of hospital accommodation as is 
smted to his means The desire of family and 
friends to mitigate as far as possible the dangers 
and discomforts of surgical hospitalization leads 
many to assume expenses which are qmte un- 
necessary, for hospital accommodations, for spe- 
aal nurses, for the services of speaal consultants 
and, mdeed, for many speaal and expensive lab- 
oratory methods of diagnosis, which, while oc- 
casionally necessary, are often qmte superfluous 
m routme cases The consaentious surgeon will 
seek to protect his patient from unnecessary ex- 
travagance along these hnes, ]ust as surely as be 
endeavors to protect him from the dangers of 
anesthesia and of sepsis m the operatmg room 
In his relations with other physiaans and with 
other surgeons, the surgeon’s consaence must be 
keenly alive to the necessity of avoiding mjustice 
to others, as mdeed he desires to escape mjustice 
to himself The “Golden Rule” is still an ade- 
quate gmde to conduct for the surgeon as for 
other individuals m the world today, although 
there are those who mamtam that of late years, 
under the stress of competition and depression, 
its observance is not as popular as it used to be 
The physiaan m gener^ practice selects one 
surgeon rather than another to whom to send his 
patient, pnmanly because he has confidence m 
the chosen surgeon’s abihty and mtegnty It is 
unthinkable that such considerations should be 
thrown m the discard, and the selection of the sur- 
geon made because of finanaal considerations 
offered by the surgeon m the form of sphttmg fees 
Such buymg and selhng of patients requinng oper- 
ation m the past, has been a grave reproach not 
only to the surgeons and physiaans who so debase 
their profession, but to the commumties m which 


these gra\m abuses of professional honor have 
existed The campaign which the Amencan Col- 
lege of Surgeons has earned on to e limin ate this 
permaous practice is one of its greatest achieve- 
ments, but IS is undoubtedly true that m certam 
locahties fee sphttmg still exists, and the College 
cannot rest until the evil is eradicated for good 
and all 

In his relations with his consultants the surgeon 
must so conduct himself as to protect the mterests 
of the physiaan as well as of the patienL Here 
hes a divided responsibihty, and circumstances 
may make it impossible that both mterests be 
adequately protected It is the patient’s welfare, 
however, which must be paramount, and that of 
the physiaan must give way if the two are defi- 
mtely m conflict 

If the phjsiaan is senously at fault this fact 
must be acknowledged, but explanation of such 
extenuatmg circumstances as are present should 
be giien due consideration, and every effort 
should be made to protect the physician from 
unjust and undeserv^ criticism Many smts for 
malpractice owe then ongm to hasty and often 
unjustified enhasm of a physician by other phy- 
siaans who are often ignorant of the actual facts 
and who base their conclusions on msuffiaent or 
mcorrect endence supphed by the patient or his 
sympathetic friends 

The relation of the surgeon to his colleagues and 
surgical competitors gives ample room for the 
consaence to determme nght and wrong behavior 
It IS true, of course, that there is mtense compe- 
tition for surgical practice, not only m smaller 
co mm u ni ties but m larger abes as well The 
preparation and presentation of papers at medical 
meetmgs is recognized as the only legitimate form 
of “advertismg” of medical or surgical profi- 
aency, although hospital appomtments, teachmg 
positions, and medical soaety office and com- 
mittee work, all undoubtedly serv'e the purpose of 
makmg the surgeon better known among his col- 
leagues It IS true that even this legitimate ad- 
vertismg may be overdone The surgeon who is 
prolific m medical hterature, especially if his com- 
mumcations are not impressive, acquires a repu- 
tation which m the long run defeats his purpose 
by exposmg him to some good natured ridicule 
from his colleagues and competitors Beyond this 
pomt, however, the medical code of ethics does 
not permit the surgeon to advertise his accom- 
plishments, and espeaally must he avoid any 
direct approach to prospecUve patients by news- 
paper or other pubhaty which features his mdi- 
vidual professional accomplishments The medi- 
cal code of ethics, which forbids such practices is 
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kxduii opocbr nam; ol the Uty m to aatkpi&ted 
Dixl vtMtamn natoen. but theT- IaQ too often 
to kppRcitta that k h devtaL oot foe Ute «t>- 
ledi»Qlthep]iytkian,bfitiii wlotemu oith« 
pobSc. 

WithoQt thh coda, the pubOc would be «cpoMij 
to the tuns dploitalkt by QBKn^wlnzi pby 
ririam, ts that to wUch t^ tn oow Rd>)ect^ 
by uKcnteinraU ud tu|b prtttorc n£o pu1>> 
Bdty tnetbodi <J qucLa, cohicU, aod tb« maett- 
betunn of patent netUdMi aad aKunerda) 
lentedtes. The pbnkiaa who h cocipetcnt atMl 
prood of bh pmtcMioQ r\ en the •embUacc 

of ad\ cftMna aod li t'iFniui in Ut« eaforcement 
of the cock of elhks to wbkb we aJ) ndweribe. Thk 
code la BO vay ptctTiiU t patkst from 
from we phynaan to utotW if wd 

la oo wts pre\«nu the phrikUa ffoca accepthig 
« patient who bu bnct m ukpIW pbtildarta 
cart Tbe ool> neceultr h that tbli be done 
opCDb tod tbo^^K'ard aod that a debalte un- 
denUuMtinf of the charge and at tbe occa aioo tor 
itbeliitlb) both pbMktafca The cbariEcter tad 
ttsoenDent of tbe pbj^iebn or rit^OQ b to 
alfalfieut a cart ia tbe padent t choke of am or 
anotber mcocal attentuax. that so cHtectkm 
iqioe tbe pbyiidaa'i pruffrioml co<^>eteec% it 
pectataolv n\ohvd fa »ocb a cbu$e aod often 
tir phttltlaa who is rdktrf of retpoodbOfty la 
a jpvtn owo b qoite at pkaaed u b tbe patient 
wben Ridi a ebuge b property brouAt aboot 

Ibc moat dittpeeabk daW which Ulb upon 
tbe vurgcoQ b tbit wUcb rmhi froca bb respoo- 


tfUEtr to the cocmmnfay aod to tbe Bcdkni pro- 
iewkeatawbofe to talc Mi part b the protec 
UoQ of tbe tHibbc from incoapetent cr unworthy 
toecobcT* of hb own profmhai. In tuch cato, 

wbctbn U be la a coort of bw or by pactiapadoo 
in a Crtal board. tb< tarteoB f duty to coUsifse 
Biuat way before hb duty to tbe coomitBiitT 
and to tbe profeMkri as a wbofe. Ben axabi hti 
(wadence mot cktennliK bb aciian, ww bb 
profeariosai fodetmat nnot be as hopanbl a* he 
canicaU it 

I base dwelt upon Ktne cf the more difiicuh 
ptoUens whkh heact the Hipon 1 b tbe cthfeal 
practice cf bb pmftasaoia. bat there an ewntien 
latae abkb occtit- to tnwbk hbn fraes dr\ to day 
*IV pledge to wUeb «c all ndMcrtbe when w« an 
adffDtted to FeODwiUp in tbe Anseikan CoQm 
cf Snifcons, ctnen lo broad tenns ma^ of tbe 
matta I have set bdon yon tod^b ft ft avQ 
U«t wt shodd e\ <r bear ta odod lenna cf ihja 
pkdge wbkb wt have tabn since they ate beipfal 
m tlw fklenafnatkA cf oai osbduct frna day Id 
day Ixt os niDcaber always that, bowser 
jTtal ow ktw* kd^ or oar tecbakal tub. It b tbe 

appflcatkin of tbu Loowiajg* aad slcBl te the 
•enks of the cooiaanlty that k t e qaked Wore 
It beectaa cf nbr Ittetbeduanngftbcwi 
geitfi aod hk non] aesoe of respoBsfhlbtv tn 
oi^ words hk rnoarknrB. ahkh faaaST deia 
toiort tbe ejrtd\fB<» cf lerrtcs to ut vn- 
munity and the re*pe<-t whkb be Umsdl sod the 
KHSet a»d an of aarfefv to whkb be ienia hk 
hfe, k ac ori k d bv public. 
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THE AMERICAN COLLEGE OF SURGEONS 
AN EDUCATIONAL INSTITUTION ^ 

A Tribute to Franklin H. IMartin 
GEORGE CRILE, M G , FA C S , Cleveland, Ohio 

ORIGIN AND underlying PRINCIPLES liciziDg such E movement, he founded m 1910 the 

I F one were to ask the Amencan College of ClmicaJ Congress of Surgeons of North Amenca, 
Surgeons whether it would not be Hell for it to the first meetmg of which was held m Chicago, 
enter mto educational actinties, such a ques- November 7 to 19, 1910 
tion would be as naive as it would be to suggest The program of the Chicago Congress con- 
toHan’ardUmversity that m Anew of its bud dmgs, sisted of dimes and demonstrations supple- 
equipment, and personnel, it would be well for the mented by eienmg addresses upon the surgical 
Umversity to become an educational institution problems of the day That this educational prm- 
In the unparalleled development of under- ciple met a umversal need was attested by the 
graduate instruction dunng the years pnor to the facts that this first Congress was attended by 
founding of the Amencan College of Surgeons, 1,300 surgeons, that at the end of the first week 
the undergraduate faculties m Amenca had of the Congress an mntabon was received from 
neither the time, the staff, nor the facihties to the medical profession in Phdadelphia to hold the 
take o\er postgraduate instruction on a large second Congress m that cit^, and that before 
scale Forty years ago the ambitious surgeon was the conclusion of the Philadelphia Congress in 
confronted bj a dilemma either he must go on as 1911, many delegations were urging that New 
best he could, “on his own,” or else he must go York have the Congress m 1912 
abroad, where better postgraduate opportumties For some time prenous to the mauguration of 
could be secured the Clmical Congress, the need of an Amen- 

For many a ears pnor to the foundmg of the can College of Surgeons had been seen and dis- 
Amencan College of Surgeons, there had been an cussed, and the msistent demand for such a 
msistent demand, particularly by members of the permanent organization came to a focus at the 
special surgical societies, that some organization Chmeal Congress in New York m 1912 It was 
be founded whose prune funebon would be the largely through the personal leadership of Frank- 
elevaUon of the standard of surgery m the United Im H Martin that a comrmttee vras formed to 
States and Canada This demand had come in formulate a plan of organization, and that on 
particular as a result of the organization m 1903 November 25, 1912, a charter was granted bj the 
by a small group of surgeons of the Soaety of State of lUmois for the establishment of the 
Chmeal Surgerj', w'hich, as its title suggests, Amencan College of Surgeons The Amencan 
recognized the difference between teachmg of the College of Surgeons was patterned after our fed- 
theory of surgerj' and traimng for the practice of eral government and the go\ emment of the 
surger3' The programs of the meetings of the Domimon of Canada, as it recognized states and 
Soaetj of Chmeal Surgery in Amenca consisted proinnces as umts m the organization 
of operative and diy' clinics and of laboratory' A board of regents, a board of goiemors a 
demonstrations In keepmg surgeons abreast credentials comrmttee for each state and prov- 
with surgical progress, it was at once obnous that mce, and a Central Credentials Comrmttee were 
the value of the demonstration of the practice of established, and Dr Frankhn H Martin was 
surgery far exceeded the presentation of the appointed chrector general The committee 
theory of surgery' in papers which drafted the ongmal by'-laws, rules and 

This new pattern of mutual teaching evoked regulations consisted of the following Frankhn 
such enthusiasm among the members of this H hlartin of Chicago, Edward Mardn of Phila- 
society that similar groups were organized m delphia. Emmet Rofford of San Franasco, John 
vanous fields of medicine and surgery and m B Murphy' of Chicago, Rudolph Matas of New 
the specialties, and Franklm H Marlin eninsaged Orleans, Albert J Ochsner of Chicago, Charles H 
the possibihly that this pnnaple could be made Mayo of Rochester, Fredenc J Cotton of Boston 
available on a large scale to surgeons e\ ervwhere George Emerson Brewer of New York John m' 
Using his journal, Surgerl, Glnecology and T Fmney of Baltimore, Walter W CMpman of 
Obstetrics, as a means for organizing and pub- Montreal, and George Cnle of Cle\ eland. 

* \iinuil Omtion on SurfW\ prt»enteJ at the PrcstJcntial Mwtuiff of tBe CImical Con^rc^s of the American CoUrre of ‘JurmArtn. 

ban Fraocisco October ember I ipj5 “ oi 
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TIk rwlet of FeJVm* that fa, tl* 

Fouoden of tl» CoQeie, ladodai 546 p u e ma 
of Ouudt, tad the United StoUB 

The flat of the CoCtse mx John 

IL T Jlnoav of TUtrimofc, tnd sooceedl&g htm 

1b the csrSa jrtvs Tc fiad eDth auna ti VMBub 

J nod Cluria H. Mayo, Gecuie E. AnaHroo*. 
Jciin B Dttm HiWty Oiihbf. Albert T 
Ocimr Eodolpb Mataa, and Walter W Cbl{>- 

Sadi nusta *i these give trtdmoPT of cairful 
orgulAtkc, ol repTCKBtatioo Irena Ttrioaa part* 
of Canada and the Unhed Statea, and of vartoai 
type* of mnaj Throij^iciut the* j-ean the 
letufan tn QDotxigndB ate eoBCadoD aod Um leaden 
la the ptudke of *0507—0® crpotoced b oe- 
(xnliatiao — ha>e ourk up the fcnerafng groDpa 
— the Board ol RegeaUj the Bo^ of Oovonon, 
aod th« vadooi comtnUett. Each baa Wt U> 
tmpraaloQ. and the molt U aco bi the present, 
not aUtk, but conttnoaBr evnlvtoc patton <a 
the CoOcK 

To acUeve the pnrpotei of the CoOege, land. 
boDdbi^ and oido'nneaia had to be pnrrkkd. 
Radfahtf thfa, maor ol the Foondert and of the 
nbae^tiat Felknn of the College became nb 
manhm of the Collet* by ti» payment of S500 
meh, the amoont thos ceotilbstEd coesUtatiat 
a part of out capful land. 

Althoogh tbe edueatiotial acthrltlo ol the 
A ar ckaa Cofi^ of Sorgeona darted at 000a 
alter Vts otgamzattOB fear 7 yean tt bad 00 
baneoflUcm In ipia. thra>^ the leadtnhtp 
of FnnUa Martin, b amocbrfai with a ttoct> 
of Fdloir* of tbe Colkte and of atiWM of 
Chkaco, the bandaone brndcpiartert and vahs 
able at the aroer of £zie atnet and Wabaab 
arecvtc wta acquired, »nd kuer the beaatlfel 
Morpby Manorial boik&ita aod Ebory «a» pr«- 
wntrd to the CoOege bv tM (aniDy and Irfcadi 
of tbe fate John B Mornfay la xpiS a pfot of 
gmpnd wta purcbwd by tbt CoBega at the 
cocHE of Koto ai^ Erie S tr e e ts ai a «tc for tbe 
futon HaD of tba Art and Stdence of Sorfety 
The* prtiJOtiea hiTc an appeculnttie raJoe of 
$1,350,000 


atuuiuoM mjunyMfiii* 

E'rtry cdncttleoal bstitirdi* hat cotala r*- 
qditnwita lot iilaTfari-m and the tut» of the 
{usUntlo* b the cdocatfonal wwli dcjieadi 
farc^ open its adbtrem to tho* reinlrtiDOta. 
To thfa end the AajoVetn CoOegt of Sargeoet 
he* ettabfithed a CTcdeotfafa cornmlttec ta cadi 
•tat* and pro’rtnca vWet fa made np U Frilon* 
of tie Cofleg* who are efaded eote of aD the 


Moan frtm the rejpecth* date oe prerbe* 
Tbe* acdcstfafa coo^tteea bar* tet op 
anfa for admfaskn ta tbe CoOex* and are the im 
to paaa apes the qnafihcatkot of a caiufidate lot 
fc&mddp These daodardt are faued upon the 
actual fitpes of tbe tandldata by trahriag, doN 
BCto and expetfanc* a* these qaaStfas hast ben 
evidenced te thdr dally vort and h their da^ 
cootact vith Felbwi of the Coflego b thi koa- 
pfufa In nhlcfa thdr vodc. fa bdu does. Tht* 
ccdalUecsaB are tbcffiSeHa leadm and inenr 
best bov 10 judge tbe qoahficatkca of the iMe 
*bo are pnitkiQf imtery la their topeclhe 
lenlurkv Eidi atait and provbdnl aeden- 
tfafa cocunJttcc bolds oa« needag a year nbtn 
the sppttcatko tor ftflonsblp of the tespectit* 
suu oe province are cetuUo^ 

The UjTsgth d the Amakan Cofiege of Sor 
geecs Uu faigcly b the fine, IsiperKnl foikiDaa 
d tbe local cmtimtfafa cdbuqHI'^ uokn cock 
sdUite a group of mere than 900 leaiSag soi teccs 
IhnmgbMit Canada and the United S^tea srho 
an saving thfa bspertant puipaae. £b tbs w- 
beraUed tr>cq> fa vested poiMry rapacsl- 
bffity l«r the Bambcn and qwiSty oi th^ fd- 
kms of the CoQcg*. 

In trkllttaci to tbe r*cD(Bci®datfa» by the 
state aad ptoviadal cn^Cfafa coonsflbHi a 
mnifrtstfoo* fa r e cfuu 'e d b the fenn of 
a ttpctl of toe Ustorka d i»)or Of e sa t k— 
hfatcrlos of opetatka* of the caafidatek o«o 
case* and 50 ef opmtioDa at uhkh he hu 
I ■toted or far whkh he vu the tapanAk 
•tugeon. These hfatorics must be sobcuUed to 
the rtmmh tee oto bfatery iS T fa et, vbek fa 
coimifaed of flMXDben of the sorgkal ^r m e crt 
of facultks of twdidoe. lu exnhm meet 
srTtilydiiiiaf iTTfeial months of each ytu. They 
ban saved arltlunt pay lor yean and ova s 
pulSoo case hfatjxies have been re\ 4 e«td by thfa 
caiBjnJfaee of the Collet* 

The itwdaids set by credcstkfa coisndttees 
and by (bo cani*{Uee on ifatory lovJleas Jove 
be® stiadlW nJaed, Incrcatiac empbefa* bciog 
hid opoD tic kmtb and adexpaqy of the aut- 
dfafaU^ tniiiDC, as tbe CoQcs« enenoaga loaf 
term tralBfaig in soiguy 

Tbe rsewnmeidalkii ol tbe sute « pnrri*' 
dal endoatfafa canmrltees and the fiadingl 
tbe xmmhtee oe hfatcey nvieri are thm ecu' 
ddocd by th# catal cTKkntfala cmnlttre 
who* recoxEuacadtliata are ftoal^ acted op® b J 
the Board of lUxeBts, bKCvidBaJlT and coDec 
tfatJy Up® this Board rwa the final mp^ 
the atulUita’^ cbgiblity 


falEtr for tfatenaiBiiiC 
for nlowship. 
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CRILE. THE AMERICAN 

It IS apparent that this method of selecting the 
candidates by the leaders m the profession in the 
states and pro\'inces, m uhich they live and prac- 
tice, prondes a safer and more accurate cnterion 
from the educational point of view than the re- 
sults of an exammation of textbook knowledge 
which would gi\e htUe endence of the fitness of 
the candidate to assume the high responsibilities 
of the practice of surgerj' 

It does not seem to be a question of how many 
the College should admit to fellowship but rather 
of how many are ethically and professionally qual- 
ified for feUowship If the College is to carry' 
out Its purpose it should aim to admit to fellow- 
ship eicry surgeon who is ethicalh and profes- 
sionally quahfied and who is recognized as a safe 
and efficient surgeon in his community This wall 
stimulate others to attain the standard set by the 
College and is the most eSective way to raise the 
standard of surgical competency 

In other words, the Amencan College of Sur- 
geons IS not a restneted soaety for those who 
ha\e achieved a position of exceptional merit, 
that office is filled by a number of special societies, 
membership in which is eagerly sought and is con- 
ferred only as a spcaal recogmtion of menL The 
membership of the Amcncan College of Surgeons, 
on the other hand, is composed of surgeons who 
have proved that they are safe surgeons from the 
standpomt of the patient and who wish to parba- 
pate m a program for the elevation of standards 
of surgical and hospital practice 

One sometimes hears the cntiasm that there 
are men in the College who do not merit member- 
ship for one or another reason This same state- 
ment may be made of e%eiy organization that 
exists, of every church, and of every club In our 
organization we beheve that this does not detract 
from the innate ments of the fundamental prin- 
ciples of the orgamzation On the other hand, we 
have all the bamers that can reasonably be set up 
to prevent the ingress of the undesirable candi- 
date, and the judiaary committees in each prov- 
mce and state are constantly having cases re- 
ferred to them for investigation of rumors regard- 
mg individual Fellows 

The executive committee refers the findings 
of the judiciary comnuttees to the Board of 
Regents for final action From time to time 
Fellows are expelled from the College for conduct 
which IS injunous to the good order, peace, or 
mterest of the College, or derogatory to its dig- 
mty, or inconsistent with its purposes, and 
though these cases are not pubhcized, the names 
of such mdividuals are no longer mcluded m the 
roll of Fellows 


COLLEGE OF SURGEONS 

HOSPITAL STAKDAKDIZATION 
The very first educational problem that pre- 
sented itself was that of hospital standardization 
This in\oI\ed an educational program for the 
vast network of hospitals in the Umted States 
and Canada The number of hospitals which 
have now reached or exceeded the minimum stand- 
ard is 2,523 The value of their land, buildmgs, 
and endowments is approximately $3,500,000,000 
The number of surgicM operations performed an- 
nually m the hospitals of Canada and the Umted 
States IS approximately 2,500,000 
Hospital standardization is distinctly an edu- 
cationM program It has affected not only the 
members of the hospital staffs but the general 
pubhc as well The pubhc by this effort to pro- 
mote better hospitalization has come to look 
upon the hospitals as the most important agents m 
the promobon of health and the advancement of 
human welfare 

The hospital mformabon and semce depart- 
ment of the College is a part of this great educa- 
bonal enterprise as through this channel hospitals 
may secure authontabve and complete mforma- 
bon concemmg problems of planmng and con- 
struebon, organizabon, admixustrabon, manage- 
ment, and standardizabon 
The hospital standardizabon program which has 
extended over 18 years has involved over 34,000 
sun’cys, mcludmg more than 3,600 hospitals 
The major r 61 e m this colossal task has been 
played by the associate director, Dr Malcolm T 
MacEachem In all of this work the College has 
been aided by the great medical and hospital or- 
gamzabons, including m parbcular the Cathohe 
Hospital Assoaabon, originally under the leader- 
ship of the Rev Charles B Mouhmer 

DEPARTMENT OF CLINICAL RESEARCH 

To further its educabonal program, the College 
of Surgeons has organized departments m the form 
of comnuttees to each of which a specific field of 
acbvitj' is assigned The work of these commit- 
tees IS correlated and promoted by the assoaate 
director, Dr Bowman C Crowell 
Thus there is the Comnuttee on the Treatment 
of Mabgnant Diseases organized by our retirmg 
president, Dr Robert B Greenough, who was 
succeeded by Dr Charles A Dukes, the present 
chairman The prune purpose of this committee 
is to make the benefits of contemporary knowl- 
edge of cancer available to e\ ery surgeon Under 
Its auspices 250 cancer clmics have been surveyed 
among which 198 have been approved The Col- 
lege has mformation concermng 116 other cancer 
climes which are m some stage of foimabon 
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Tbtre ii (he Rejfatry t/i Booe Suwaia, orm- 
«ifl> wUbUihed proaltd hr Dr E A Corf- 
tom which inTWtitttei and pabfbhet criterta Igr 
ftirthftihing ihe auHgaiat boae 

Imnorv TheRf|j»tryHowcpcitln*approTijnattIy 

1,900 complete caac rtcordi and an incroaib:^ 
■Qmber d 5 jw cve* h bdof reportett an- 
Doally Tbe DomendaturT hu bra rrmA^ mi - 
form and the procerfnre for tecitmejr In rfk | pwA 
a>d effectlv-coeH of treaCnxst haa bra wkletj- 
<f?nrmtfa t<d. Dr Dalka B Pbemkter b the 
pmest chahman of tbc Re^aliy 

There b a Coounittee on Fractnrci which fint 
undo: the auccevfn} cbalrmaml^ of Dr C 3 nrlcs 
h. Sendder and now under Dr Frederic W Etan- 
croft, baa esubfiihed a aUzulard for nrftdrDazn 
equ ipm ent for fractnre treaunent fai bentab. 
lu CDOCtanc effort b to rtbaubte loierext la and 
to ItnptoTO the treatraent of fiactona. Thec£B»- 
mluec hat ctlahhabed better emum of carias tat 
tbc treaUMiLt of fractoret b boepftab and haa 
promoted a BitlooalpropaLni In ftrrt aid and trana- 
pQCtatkn of tbe hi 

Tba« b a Cormnlttee on loduairkl Uetfldne 
and Traaaiatic Sorfe^of wifci Dr Frederfc. A 
Boky b dtainoao. Thia emnUtee reporta an 
inexaubf (atertat in ihb depanmest of tbe edu- 
catknal profrus of tbe Ceikp cd the part erf 
kf/Wng mdoitrlei. A mhuir^ atarxkrd tar 
me^eal at trices In lodostry baa been esubtfriied 
aad bditautea bate bra terveyed of vhkh 
71a ha\e been apprmed The peat hsportaoce 
of these tao oaccunitteea — on fractutea and on 
indoftrbl m^ g y — ta crophtilied br the fact 
that bat yar In the Doited Slatea then were 
i&gooo deaths froin mdostnal aegrfmta a&d 

froen motor aoddenu Tbe total 

ftlfmViHaf LD^otin in the Doited Sutea ia 19J4 
amoustM to 9,9a],a» 

There b tbe recratly eatablbhed Medical Serv 
ke Committee of ariiiii Dr Robert B GreeBouih 
b dulnnaa. the purpoae of wild? b to faracbM 
general on tordkal econtwnlca for tbe 

MhH-wl gTDdaace of FeOowt of tbe CoOege 

Tbc woxi of tbe C^ommlttee oo Me^Bcal Motioa 
Pictures, uttder tbe cbairmnthlp of Dr J Bent 
ley SqmcT, haa been of nnportaal orfucatKioal 
vwhse. Thia cooiHuUet rcidemi medical motion 
p*ctaro, thereby the produrbao trf 

ndb tiimi aloog proper ethical and lecbnicai 
RrMML MwhtalfBotiocplciateacaa be a-rahiable 
arfjaoct ID tbc tcachfl< aad dwenunatioo of 
iDcdiat koowtedfe. To tha end the commiltee 
baa ootbned an citenwve pcotrato omenng the 

wodoction of important Qms pcrtatmng to fowb. 

mental leimret. mofidoe, a ury cr y aad Yarx«a 


■yx a l bta, boapaUb, Dorung and the preewtia 

ofbeahh. Through ipedal coounUtm cn the re- 
view of fitdw, the College baa rmmhied nnay 
bondnsb of films etch year appeoviag those 
whkh are of educatkeal tuuc lor tr.»dWl 
attsdenuaodpb^-rfckm. Tbroogfa tbb mcam the 
tiloe of the moikn pictnre Irom edoatfccal 
Mandpolat b foQy rcahanl 
A Cc ti'uiimee on Gradnate Training for Sur g trr 
oarfcr the cbalrmanabip of Dr Samuel C. Rarv-tr 
baa itccnUy Uen orgameed The need for nch a 
cnsralttn odgfat be questiemed aioce afl actirft^ 
of tbc CoDege kzt cooomied with eduratfacol 
peobbtna. Thb ctamndllee, bowevo-. haa tra 
appointed to study fodoate txilaiiix for ngerr 
Yean ago tbe lo^-thae trwinhig trf inlemct U 
aurycTT was adigited at Jobss Hoobui 
bat tba oSend a medal cpfnrtomty to a Qznitnl 
number of 1 M 9 Tnbprlno^ however haabeen 
extended to other bospaiab. It b now apeted 
that a br^ Boab^r erf hosfrftab wiD ester into 
thb piaa br which more mm erMcUng t« enter 
the mid of 5UIS07 and the suitksi jfKclaltks may 
bare kmyrr and more eSdent tniobf 
Thxwjgh the Llbnuj and Departmeal of 
Utenry Rc9camh,lsalJlatrd lb 1911 theColb|e 
la abb to itimobte educirtonaJ research aruzif 
cittidaasrTgywlieap Tbeexfad^l.Lbcan'wiu 
Ita thoroughly Ualsed Uaff sales it pntnfcb for 
tbeCoUer- to ccmplj with reqaesli nr IsforW' 
doa on ^ nierfKsJ and ttBgkal sabjecta by pro- 
vtdiiag abiuwrts, bfb&mphka, reports of re- 
BBarchci, and package hhranes m u btiguaits 
from avaibbb hterature. Ihrcwgh proper or 
gamsatbe of the aonaBubtioo erf vaiaibie ma 
tnlal, the terv Ke can be offend at lea than BCtmi 
cost Mxeflrfy thouasda of dhitdaaa the world 
osxx hare ranfved xahable edueatloctai asrfat 
ance from the Ubraiy aod Pepartsent of lit 
crary Research of the American CoOege of Sor- 


geoos. 

Aa 10 every CoUegr the woci of these rfmart- 
Bcwnis coi^sta ni lenmng aB avalkbb Loowtedge 
IS ihor respective Seldt aad of unpeutisg that 
hnow ledge to the at admts, that b, the reflow*. TV 
apedfic pmposeef tbe CoUege of Sorjeon*, thm- 
fore, u to assemhb kaowled R pena latng to tmgl' 
cid educatioo — the art and mxact of sergny 
bo^tak and other acUvltks hatisf to do with 
the health of hnmeicy — and to dmiemiaatf thb 
ljMwkd« throogh the FeDows of the Coflrg* 
wis won 00 thn gnat educatnoal auopiB. 

fmpcBtint aa are tie acthidesof the Aawricafl 
CoQegc of SmgeoDS which are earned co in CW- 
eago through the vamwa deparuneots of thr 
Cnlegc, they repeesent bat a part of lU edocs' 
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tional acli\alics The scclional mcctinR^ nnd the 
annual Clinical Congres*;, together wath the hos- 
piUil slandarthralion program and the programs 
of the vanous College committees, make its 
actuiuca intcmatioml in scope Thus we ma\ 
trulv sa\ that when a surgeon is admitted to fel- 
lowship in the \mencan College of Surgeons and 
pa\-s his life membership fee of S50Q, or his annual 
membership dues of S;:;, he matriculates in an 
educational institution winch undertakes to give 
him the greatest jKissible faahtics for Ins further 
adrancement in the science and art of surgen 
Eicia hospital staff meeting, c\er) committee 
meeting of the College, eiera regional meeting, 
even. Conxocaiion of the College, c\cia set of 
histones submitted, constitute a ]iarl of iJie mass 
effort which is being made m behalf of the Fel- 
lows of the College In other words, the head- 
quarters of the College in Chicago, together watli 
all of the hospitals m Canad.i and the United 
States which ha\e conformed to the minimum 
standard, constitute the campus of the \mcncan 
College of Surgeons It should be cmphasired, 
however, that as in anv academic college the 
benefits denied b\ each indnadual depend cn- 
tircU upon himself 

\nd now the Amcncan College of Surgeons is 
considcnng the establishment of another and 
most important department— the Hall of the 
\rt and Science of Surgerj The exhibits m this 
Hall of the \rl and Science of Surgera w ill present 
not a static hut a constantK progressing pano- 
rama of contemporaneous mtlhwis of surgerv and 
of the applications in siirgcrj of the allied sciences 
upon which surgera depends This department 
will be under the direction of Dr Crowell 

TR.\r\aNG rOR SURCERa 

The ta-pc of educational \’ ork that the Amcn- 
can College of Surgeons has been fostenng on a 
large scale is postgraduate education The under- 
graduate school IS pnmanlj concerned with the 
theora of surgerj the Amcncan College of Sur- 
geons IS pnmanlj concerned with the practice of 
surgerj The training of a surgeon c.annot be 
effected wnthin a stated penod of time with a 
final examination An examination in the thcorj 
of surgerj alone could be no safe guide for judging 
the fitness of candidates for the practice of sur- 
gera' An examination in the theorj' of surgera 
would not indicate whether the candidate has a 
Surgical mind, thinks clearlj, is skillful, and has 
good judgment and common sense, and whether 
he has ethical and moral standards 

It would be as logical to weigh a man to see if 
he IS honest as to examine him in theorj'- to ascer- 


tain his skill and ethical standards The certifi- 
cate of the undergraduate teacher should attest 
whether or not the candidate has enough theorj- 
and It maj be said that the greatest surgeons liv- 
ing todaj probablj could not pass an examination 
in the theorj of surgerj Leonardo da Vinci 
would not he judged bj his knowledge of the the- 
orj of color, nor Beethoven bj his knowledge of 
the sacnce of sound 

Students arc taught the theorj of surgerj , thej 
arc trained for the practice of surgerj The under- 
graduate teacher certifies to the tlieorctic qualifi- 
cations of the student The American College of 
Surgeons certifies to the practical qualifications 
of the candidates for fellowship and matnculalcs 
Uicm into Uie College as Fellows to train them in 
surgerv ilvinng life Therefore it cannot be over- 
emphasi/cd that cv erj one of us must be in college 
for the period of our lives, and that our advance- 
ment and our training should be as active in one 
period as in another Ml that the univ crsitj can 
do in Its examinations, all that the Credentials 
Committees 01 the College can do in regard to its 
requirements, is to candle the egg Undergrad- 
uate education and training for surgerj- have 
made enormous stndcs in this generation and now 
mass education for the men in practice is under- 
going an cquallj sinking dev clopmcnt 

There arc two tj-pcs of personalities in regard to 
whose work the teacher is apt to miss judgment 
One tv-pc includes the men wath well developed 
memorj mechanisms who casilj acquire honors 
while in the universitj but who bj the time thej 
gel their degrees and their postgraduate training 
lose the stimulus of tlicir training and nev er hav e 
an independent growth These minds have been 
educated bej ond their intelligence 

The other group includes the men who annoj 
their teachers on account of their mdependent 
waj of thinkmg and their independent point of 
vaevv Thej often arc not promoted and leave 
their hospital service earlj Their teachers, hovr- 
cver, at some later time arc surprised to find that 
among the more outstanding pupils are those 
who have been rejected but who have become the 
pillars of the temple Thus there are four penods 
through which the surgeon passes in his complete 
course The prcmedical course m which his prog- 
ress depends upon character and traimng, the 
medical course in which progress depends upon 
character and traimng, the period of intemeship 
in which progress depends upon character and 
traimng, and the later course in which progress 
depends upon character and conUnued training 
In this later course an additional and imperative 
inccntiv e is added bj- compietition with his fellows 



SURGERY, GYKECOLOQ\ \ND OBSTETRICS 


4CO 


It titaoid be berm h mind thrl w« tn btdld- 
ta; cot Ia the lotmst of the pn^oo bat pri 
mirOr tn th* ioterert of the people u kirt 
Tbe atttoiBobQe, (be aiipbcfl tod otbs 
of tnmpcruUoD — the nttchiowy of dTOlad 
taa — It *7 dt ftr flwt ed oa tha ft rmt n-y^ nccbet 
ud hi tbe mines, cd tbe oa nllven 

rad In tb« ilr, that eveiTbodv b cn tbe Iroot Hoe 
K thit hi tbe case of «a acddbnt, a dbaase, «r a 
suT|^ tspottkn It b as iKcoauT’ to have a 
nodamsmin tbe moat temott pture as H tt to 
fiara one ia Sac Fimadsco htM Anfcles. SottoiL 
Nt» y«k, cr PMbddptk. 

'Ibcnfore crar task. U to see to it that tbere are 
rood smg o jm all error Cata^ and tte Utrited 
Sutea, aM w ire a m tboe b a bcmaD bdn( vbo 
teqtdrm tbe serrkx of a sarfcon we most bare a 

Ko (0^ Borteati caa be znade toefa bjr proda- 
nation, and w propotatoeme a t can prereot tbe 
tnisnl, toduatrwQs ttuckat tract benanbr a 
(ood aotgeoti. Edncitkxt and monUa aod etUcs 
tie zoattm of tnlotci’ TUs was fOouratad 
in oorcrperkc^a «ti tb th AmeodzaesL 

Hua the Azmrku CoO^ of SutreoBa whOa 
twt a postfradoate adncrl tn tbe onoBaiy aenae 
of the word b a (mu whaathcai oitsrdiiuieB 
whose feSovships are oEcred to cB nu( eo oi w^ 
bare (ivtn soffiMt proof of tbeb surc^ aUBtjr 
a»j etidcai staadanb asd who are to par 
tidpate is tbe propani of tbe Ameooui CoOcM of 
jorrma for tbe eferatioe of tbe ttaadarzta of 
sorpod pnetke and of boip^tab. 

inx otcarirt rarao or tin cqlleos 

The fj jvtn which har« Koaed staoe tbe Coos- 
datko of tbt CoOefe 017 oe couktaed l£a hrst 
or creatlTa period Thb period ckwes with tbe 
CoOtf* as toe hugest taa ntost aetKw turyical 
dtjunatko in tbe wraiid. It b a setf-auppomne 
CoOege It b free fr« debt It has esmoded 
<3 T*7r099 la edacstiaaa} pogoms aod cas as- 
sets U) Um lyifVfay and esdowascDt of ance 
f(i«» two >TTmim dofl^ It b a CoB eg e, oo( in 
r>»nM» aiif bnt in fact It pfeseoU tbe largest, 
most cunpnbetsvB poatemduate medical pro- 
rram odcRd by ac^ cdoealMbal IcftiPitHa. 
Under la own bo dfc t It has carried 00 its aen- 
pe eb tnd Te propvn of hospital sUndanfitatkn 
niMicr tbe feadoihip of Dr MscEacbero untS 
st tbe present time (be b os dt a h of the United 
States and aitd of outer coonUics b^ood 

tbecmhaeiafthltantlJKst ba^ebeoefiied inn 
its cdocatnoal program. Its a»stnxtin caas- 
poign which has increojed in cffidtxicy Ihroogh 
the )‘cm ^ broogbt to mTHkna of paUents nn- 


toU beaeSti — better diagnostic hberatories, tei 
ter cBakal rtcotib, bcucr patbokckal Krrka 
b e tt e r cpmtfng toon ficiHtta tn^ oi afadal 
sigoificaiKX, a doer spidt of a>opeEatkm aaoeg 
the staff ffigpifaen,— as orkteiced by tbe tatt 
that mcnthJy staff iWnntJVs In tppnncd boa- 
pftak Bumbend 4,000 tn tbe ihitk laai 0^1934, 
with IQ aggregate attendance « ever 8 ocl^ 
It has CTtshbrbcd a> edacatfonal standard, 
empbasb being laid on opendva and fBagtwatif 
cHoics foOew^ stadles and oadmohs df nWl 
pathcJogy-cssenpotti tootiaBpietHm,sefatIde 
ciHbilta, asd gr oep mpcnrih fl l ty of tbs staff (or 
tbe out of pahcoti. 

Tbt CcO^ bu held 33 atmoai CLsfcal Coo- 
gresKsand 173 atctioul mcctkigs. In thb period 
tbs total attcndaocB at the anaosl mecthi^ and 
the rcgknai has aowtrated to aspntxi- 

inattiy iii joo. Tbs Ceflege has imde con- 
tacts with thafey jnhOcin tbepraeatatkooftb* 
nhaa and ohjecta of icimtlbc me^fidne to apprai- 
mauiy 400,000 people wbo am in tetaal attend- 
ance at conuDDn^ health meetings, to tay 
DOtUog of tbe mC^oDa who kne bm reached 
thion^ tbe press, tbe racSo- aod the ; 50.000 
Ugh school pBpBs srbo bare mcs addraiKo by 
represestatinsef tha CoAege. 

Tbe Amencas CoOege of Sargeoes that bdxgs 
to a dene its ertadre p er iod with hi remann of 
high adsTtthua, of tdaf asd error of praise asd 
faiu^ with net nanlti as stated. 

£«. nAtrSLU X. UAZZtl 

Dr rnnkfloiLMtrtingaYeeTtiYalooitf Us 

atreoftb and oqpninng geoha to tbe Amkan 
CoOi^ d Sorgeona drnog its creative period 
& n^s tbe CoOege and th« Journal tbe pmaUa 
«1 fab Ble Ss name will ever represent tfaw 
peied BOV doaing 

Standing by hudde, sharing tbe anxieties and 
pepkzitks of the problrm, advtuf and ahfiag, 
has aivays beea hm Martm. He uidiaslded 
rhk cf iiseU pQocsses «ncn^ anUcanct to mo^ 
Mrs. Mamn mafveo fnm Dr Mart® 
and isberiled the Joamal StataxiT CTWcnaocn 
asm Omtetucs. Shea the sole owner of thu great 
nogulne For ■anyjearsithadbcea ibeociire 
rJ fa yfar tia that Open the death of hhraetf and 
Mrs lUrtmth»Jo«aQl»booidbect»elbcpnq>- 
CTtj ef tbe Amestan College of Surgecaa Mrs. 
Uartm fally agreed aWi iha genenw mteotioc. 
Tfanugfa her acuon lids has now been as s ured Tta 
JoonJ StnuiaT GyvecoureTAimOnetasKS, 
with its assets has been tnatced, lbs mense to 
to Mrs Msinin donn* be Wetune and opoo ber 
death it is to become the propertv of the Coflege 
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So at the end of its creati\e period we find the 
Amencan College of Surgeons ennehed by the gift 
from the citizens and medical profession of Chicago 
of Its handsome home at the comer of Wabash 
ai enue and Ene street, b} the gift from the fam- 
ily and fnends of the briliiant John R hlurphj of 
the jMurphy Memorial hall and library, and now 
to land and buildmgs is added the gift of the great- 
est surgical loumal m the r\orld — Siirger\, 
Gvnecologs and Obstetrics 


It is for me a great honor as the ofi&aal repre- 
sentative of the 12,000 Fellows of North and 
South America, Europe, Afnca, Australasia, and 
the Onent to proclaim the quahties, and to ac- 
knowledge our everlastmg obhgation to our de- 
parted leader, to express to hirs hlartin our deep 
apprcaation not onlj of the gift of the Journal 
but of the e\cn greater gift from Dr Martin and 
herself of prophetic \nsion, great achievement, and 
faithful friendship 
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S0RCtR\ CYNECOLOG\ AND 0BST LTI UC3 


THE TREND OF SURGERY' 

DONALD CBAirODA,UD f-ACJ Rocwmii.tow.ji* 


T he mfifiril UtUrUn tb« {otore 

ariQ tcfer to Ute pul City ma u CMiViat 
an cm of nnprtwdnittd »dr*«» in *U 
bWKbca d metfidjic, nui vQl huaid Ute pio- 
i£ctko ihot it is doubtloi U equal prorra s ner 
«Xala wQI be maefc to Ute aasw poioa d Ujtk. 
Certainly in tbe 6^ at su re ty a proUctloQ 
KOBS «eQ lotHided. Id tbls era the pat aroocn 
plubzcKQts of suTpry tu\e been rude bcooM 
aaeslbeda and as^Hib latdo poatbk ibe sppUcft' 
tkn of iik7w)ed(« of pqtbolt^', pfa>ikiocy Uo* 
cbemislry and rocctp&oic^ a^ ui tom a dc. 
IfbentCr sdesli&c, aw on approadi to «\ciy 
port of tbe body Mocb of tbe extr»an£ni 7 
drvdopiDnt In tbe Lnoviedge of dacase caa m 
altriboted to tbe lact that surfer} prvtided a 
raetbod by «bkb the ‘pulbolocy ^ ^ firias^ 
couU be comptetdy repealed and It) eSem 
stad^ 1 b IBe fae^afaig of ibis cm rarrtcai 
ezpkiratkct all teo IreqtKOtfy maakd a eaciiStk«k 
jvbkis w ctndeusly the tirvueal ttaa of a 
ieaho that sufbt hare bees tatkfsftoeily dolt 
*dtb ia its iodptoc) Sorfery tbaefoae, on be 
atsHLed idlh ^vioc iopetta to cbticai tad 
Ubontory methods of ideabiyinf kabtaa is the 
sta^ d ibeu evohitkB la aorae 6ckis. 
stBfery made poacibie Rcegniuoe d the coadl- 
tkn uxideT lesms may ocesr Thtai.siir 
g r r iM of ai) crnnKrlcf have added to b io o gdp 
d in its raika steps asd the ready 

avsBabGity of npoTts of oha^ atnos tonde the 
«cfld crvtr hii paced the prcsai t era la rapry tn 
ao distlticidsbed a posiaaa 

IruuUDonbk ramptes ojuid bo died to IIh»- 
irate the tvofiea of sta 'gtty durinf this period 
Major BiBiicai ptocfdnrc* ate now caxrW ool 
with ffWi safety that lbs peedkiwos of stBpoes 

only a few yean afo SIS forimtten. Tberteatwtf 

poa Lanpubeck, when Bdiroih weodeanirfac 
to gad a sale Bietbod of naectuif the etomach for 
stated that he looted on the attempt as 
"oali a quicfctr way of taJoBi oat of tba «<xU a 
mti®trtrtnitlsiHq»aaihktoi»%e. VetlodaT 
this opetatkn is roarinety poforaa^ with a 
PffT,hinf definite poantam of cares in cases of 
naiSpant d»eaw and with coDseq«iit lestatt- 
tJcai of health to ihow »bo ba-rs be o ip 
Aeab. it ii a fir cry Inan tb* time* of Jdm Baa- 
t2%rto siWl, •To pefera an c^waboa » to 
oiatJlata a pabent w» care it s booM 

tiKjtfiire be omidered u an adcwjriedgiDCBt 


thelmpelectlaod OQrait-“ TbeBwatiljjsificiai 
ireod of suii et y bu been tbs attempt to cso- 
Iref, amcfejcale, aiwrt, and p m ea t those cowS- 
Uona wideb ate known, or msKcted, to ^ de 
pendent on (fitturbed phyiiokipcal pr ormi K In 
the treatctecl of peptic tdeer, (<r rriTn^ the 
attempt to achieve hj surgical ansurca the tdesi 
in {DinajRXDeat of the dmie— to effect persa- 
□ent r&HtsUoo of a h>’pmal v e isoetko. poidco- 
U% of ibe aeottorr nKcbantan—bai rtBdted is 

ihe empfoyment d a mimhei of pmead m e s to 
brlDf ahoat soch antnJ la the sfaiffilcit sod 
BHft phytiolockal way Tho icrfeiy of tha syne 
pxtbetk BervQQs lysUm % an enthaly new ap- 
prosdt to tha tnaunest of thcae <Qaeua whia 
an ebaractssised chiefly by vascaaotnr gasm, 
aua) the iotnit dev ekpi^U in this fieid of scr 
«rr proWbfr viD be as stanfiof as those thst 
nave afreacN bm rnsdc. Ayna, the attempt to 
coaploy a suajkr method d approach « tnah 
mat d those ctaxS tiara wbtcb imy be depeadest 
«e u cenal v ifanonad acthUy of the doetksa 
fiaads asy (Ten up ptai pcaabikties Ur the 
aur|fcaJ t/siaest of a wide variety d eeodh 
tioes whkb ctty be stLsbQtalde ptitaanlT U 
ahtml pl)3rsuiki^cai fuactioa, particalatly t2 the 
TaapmoinT system. 

li» lacica coQ tnbo UDf to these trta t ad vanca 
fca siaj e r y bav e axee Uam evfiy hni of aedicig*- 
As almdr has ben pouittd out, sBiitiT, in 
reveaHny the scuial disease (avs tM liulai bs- 
peda lo a amr ruct knovie^ of daease. Bat 
secood tally to s u g f gy have ben the toat|eB 
laya. The place of roestftsolocy n the tflaf*^ 
of ksicaa m evety regua of the boefy cinsot fe 
ovatstlAsted Not oaiy ha e those ays soda 
Doaafblo delectice d laaoca before aav saeth od 
fcjown It present old detect them, oat, whi 
Uopay and kaojvledce of ctSoliir diffmcikuon, 
accenKy 1* p ufo ovt has been uszEeaacindfy 
(nqvnvm The fact that by roeetcen ays fcsioM 
cu be idtntl&ed before duucai mudeautroaa sn 
prcamuiasbeco an coanunii benedt to ZDanhiDd 
a poaahk oariy sad effective tmtrmJ. 

The recofmtMi of poknooiuy tubemlosia. d 
raiyrr of the a^tro-tBiestuiai tract, and c4 leskn 
of the akektaTratem are examples to subnaatiatt 
tUs fact. Than the rhaicai and openioentsl 
laboitttona ha\ e cock those mjwmmbk eaa 
nag and obaervatKujs wbkh «ben empk^ed 
mtef^eeUy aloof with careful stody of th; 
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paUent and tic sub]ccti\c and objcctiN-c signs 
of disease, ha\c added so much to diagnosis, 
prognosis, and successful llicrapeusis These fac- 
tors in surgical progress, therefore, ha^c been 
applied ui strengthening tlic base on which succes- 
ful treatment ma^ be founded, namelj, an accu- 
rate diagnosis It is certainly true that modem 
mcdianc lias brought diagnosis more ncarlj to an 
exact saence than c%cr before 
The medical profession of Amcnca has plaj ed 
a prominent rdlc in imuating and participating in 
the ad\ anccs which hai c brought surgcr}' to such 
a high le\cl Haggard, in his address as rcUnng 
president last \ ear, not onlj emphasized Uiis fact 
but drew attention to the man> important con- 
tnbutions from pioneer surgeons hnng in com- 
munibcs remote from medical centers, and to the 
superior opporlimiUcs which such cniaronmcnts 
afford Again, m North America Uic develop- 
ment of those collateral fields of medianc which 
have made modem surgcra what it is toda\, has 
been conspicuous This development has come 
about chicfli through speaahzation YTietlicr or 
not medicine has become too liighK specialized. 
It alwa\ s will be true, as Herbert Spencer pointed 
out, that It 15 onl} through speaahzation that 
progress can take place Specialization m cslab- 
iishmg standards alwajs will be ncccssarj to 
determine the possibilities in any field of mcdianc, 
and for this reason spcaahzalion alwaj-s will be 
the foreraiiner of improv ed methods of practice 
The influence of those engaged in speaal surgical 
fields IS seen throughout \mcnca. In the smaller 
hospitals, which have been such an important 
feature m the development of medicmc on this 
continent, the character of the work, whether the 
hospitak arc stafied bj speaahsts or not, gives 
unmistakable evadcncc of famihantj with the best 
diagnostic and therapeutic measures, knowledge 
of which has been acquired througli travel, mten- 
sive graduate covnscs, and study of the medical 
hlcraturc The improvement of medical practice 
m the smaller communities has been such that 
the care of the sick in Amenca is not excelled in 
any other countr> of the world 
The situation which confronts the recent grad- 
uate m medicme who desires to become a surgeon 
IS a perplexing one, for even a superfiaal knowl- 
edge of the extent of the field of surgeiy will, or 
shall, make him uncertam as to how much of this 
field he can master WTiatev er his choice mav be, 
there is more and more evidence that be realizes 
the necessitj for prolonged training to equip him- 
self suffiaently for practice m either general 
surgerj- or m any speaal branch of surgery Wiile 
It IS true that because of natural aptitude and 


continuous and consaentious study many sur- 
geons m Amenca have become outstanding with- 
out a graduate apprenUccship, jet the great 
advances which have been made m recent jears 
in all branches of medicine have rendered it more 
and more diflicult for anv one to acquire real com- 
petence wiihout an adequate training, so the qual- 
it> of medical scmcc in an} community is in 
direct ratio to the traimng of the professional 
personnel 

Just as tlic need for special traimng affects the 
}oung surgeon, so also docs it bear on the whole 
pracucc of surgerv The future of surgerv in 
Amcnca depends pnmanl} on the adequate train- 
ing of those aspinng to a career m the field To 
demand, however, a protracted training while the 
opportunities for it arc so unorganized as at 
present is not consistent, as rcccnll} has been 
inferred in an cditonal in the Journal of (he Ameri- 
can Medical Association 

“Growing demands for training in speoal fields 
of medicine have given greater significance to 
the available l}-pes of graduate msiniction To 
present, as clcarl} as possible, a picture of exist- 
ing opportunities for adv anced stud> , the Coun- 
a! on Medical Education and Hospitals has 
obtained reports from all universibcs having 
faculties of medicine Two umversiucs have 
scparatel} organized graduate schools of medi- 
cine Twcnt}-mne report that thc} offer sv-s- 
lematic courses of mstruebon for ph}'siaans 
An apprenticeship t}pc of training through res- 
idcnacs or fellowships is av ailablc in fiftv -three 
insbluUons Extension teaching of a less formal 
sort IS conducted b} nmetcen schools, and as 
many more do not engage in an} form of post- 
graduate work. Graduate teaching is a heav} 
tax on ihe resources of an mstilution, and not 
many of our schools arc equipped to engage 
e.xtcnsiv el} m this work. This is particularly true 
of the intensive courses demanded by ph}siaaiis 
who hav c already engaged m practice Generally 
speaking, they are able to pa} in cash for what 
they want, but because of greater earning piower 
and soaal responsibihties, they cannot dev-ote 
any unnccessar}' time to this phase of training 
Younger men who have never practiced may be 
wilhng to pay for experience with Ume and serv- 
ices after the traditional manner of apprentices ” 

The evident need should be the incentive to 
makeavailable suffiaentopportumties for a fitting 
traimng m surger} 

From what has been said, it is evadent that the 
proper dassificabon of undergraduate and gradu- 
ate teachmg m surgery is the first essential Under- 
graduate teachmg m surger}' should be restneted 
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In \\orking out the problems touched on here, 
the xVmencan College of Surgeons should plaj an 
important part The purposes of tlic College are 
the highest, for Us e\ cr^ acti\ itj is designed to 
cle\"itc surgerj and to impro\e constantly the 
quahlj of surgical seraacc made ar ulable to the 
people of Anienca In the fulfillment of these 
purposes a great debt of gratitude is due to tlie 
founders of the College, and tothc^^s^on, courage, 
and c.Ttraordmar\ organumg abilitj of its late 
Director General, FninHin H Marlin It is not 
gencralh appreciated that the formation of a 
College of Surgeons in Anicnca tucnlr jears ago 
could be undertaken only on the principles laid 
down bN Its founders The chief of these pnnaplca 
concerned Fellowship in the College To meet 
existing conditions, the requirements set up were 
charactcnsticalh Amcncan, the qualiticalions for 
Fellowship were based on proficicnc\ and cliarac- 
ter, attested bj' tho^ familiar mlh the candidate 


and his work The added prolusion that a mini- 
mal penod of eight jears must elapse after 
graduation from medical school before appbung 
for Fellowship, largely chminated Uic defects of 
anj sj'stcm which would grant Fellowship on the 
basis of scholastic standing onh, for the most 
profound knowledge of basic sciences and of the 
thcoiy of Eurgeiy docs not ncccssanl> make a 
competent surgeon Again, tlie College has gi\ cn 
support and encouragement to Us Fellows by the 
standardization of hospitals, b\ pror iding oppor- 
tunities for attending dimes in medical centers, 
and ba taking its part in the program of public 
education on which organized medicine has em- 
barked Tlie accomplishments of the Amencan 
College of Surgeons arc recorded in the status 
attained b\ Amcncan surgera today, and it is to 
be hoped that, in ana modifications of the pohacs 
of the College, the ideals on which it aaas founded 
mil alwaj s be retained 
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treatment of MELANOMA' 
RiF<kXT or Fotnt Hmoaio Cura 
reAKt E ADAIR, ItD FA CJI )»*• Yoti. Nr» Yt** 


I HAVE otot ftilsilnUoD (or the curenhuo 
o/ the Xcatrian Colktf of Sarfeara (lAt 
wocied eat tbe t mai l adiciM at thb pr«* 
pun. It (t till* ikit wmc pmip tekia^ 
poodend om the ptoUm tnd dHded ock -w^t 
rbcukJ be oatcUcied ruodvd IbcrxpY la moh 
of tbe major lom erf ar^-er 
Sur;taB« ue opt to 0 '*rcarpfaMh« tbe 
anvoKb to tbe eMotxr Ibcnpy Roeotiea and 
rwura UKTtpbtj i&ewbo o^veapbaLx ibctr 
form of tbenpT la fentral, thoi« riba coqitcpy 
bodi xnetbodt Itr^ an co e vtoerd that Itn^ 
tkn hi ozte form ar aoother haa padtaBy exirfided 
it3 6^ of mdalaem whik the asrxkal Soei are a 
tUtk mrtow and ours deu^ cut. HiTaertar 
ftU MV tpee that drfain^ ty^ of caaccr an 
nrlenbly treated br t urpry csmla type* ^ 
Icrvdlatke vhOe otoer types are better treated 
by a ctanfacAtkn td both amccry aad brtdjaUoa. 
Ib taother ptup, ve do hot yet kaov vhkh b 

tbe mvfenw fora of treatzBeat 

Nf aaderetaaifim b that tbe p er p o ae of tbb 
■ y mjMTttirm k tO help Q^vtaUbs the rctulta of oar 
erperlenre In ihenpy a^ to aUen^ to atrhw at 
t Dwre definiU cocdaihn oa whether umOT 
imrtbuoc, or a cocobfaitkc of three diooM be 
esij^ed in defiall* typet of ranos Thete «»• 
diaku reoft be baaed oo i krn arperbitcs and 
trtlvwl at by JodWal and cawlnl uacBc* of cot 

***^ KxuumiA 

HiB DOTQCDclatare ol the maBnant ptpaeiired 
toDioa faai ahra>i been cool jku. SoM derma* 
tclwbta *p{rfy tha name meUaocta to certain 
btnlpt 'aar^ frfftDHrttd itiwn and caU U*. 
tnahgoaiit moors of thb type mafipoot OKk 

Txmrn AgewnctertB fQftbecBtbtpts?>»B«la 

jMWaatooia ahkh b sdWItsW Into * darere — 
uid meUaoeuxociaa, depaed 
in* oc lbs prtpoo d c rao ce <rf rpJtbebod or spmdla 

'Ti I. . , - . . n ^ ■ ■ — La. • it, a I ■ . .L ■ ■ l,T>^ 


dodin Drlanhi, aaiaely nKbuitiajti. Tbe pce- 
Ctncry kalom wtddt mar chasfp to inebmaas 
an caikd ffpoented ncYt. 

Mdancma b one of tha moat mtOpatat of iB 
(fmon. Tbb maot b fanpartant not oaty bo- 

casKOf iheaUrfbateacrfntmnBpadea trfwllc’ 

ttau^ but abo btcaaae of tbe (act ttosfm 
tmoor In the metre rtaha of occohicy offtn ree 
cflakbn more dwfcnt opirdoa as to abat 
oowtilotre proper pioctdLR. 

bk tba paper I >h»ll d boaa only the ane 
CTHnnyai a^ pcactlcnl [anblttn whim the ivb- 
node mnot pmm t to the ^asrllrifinp la tbe 
past ra years emay or%{aaJ and Tsbuibi; (Ai&S 
ban bem made co the nb^ of miKw a, so 
that ae today are more «n£ghteaed cn fts iter 
poffiUinfaitteiMtbdofy aocaeof vfakhbarebm 
nade poaafU* by mhtT ttaiBicg Xfe k^ow acre 
about the chnaurephores more of hs nrfick»- 
sLp to otbo t c u nora each as the iv u rogenlc lar 
ennA more of tbe mnriiWuT erf blmnaSn 
ootmt froci the hypephysb more ah««t its 
«*nWl bdia<rlor 

bldamna aibes from a spedAc mrecfrfastb: 
oe^tbe mekaobbst and pcacUv abo from ccb 
Ihe^ ceOs vhJcb bare bees aoififiti] by toe 
prodnctioii erf ptpaoL The ndaoocBa nay ta 
pnmaiy la tbe tbo choroid cent of the eya, 
the Return, ths TSifBa, the bitotinc, the evo- 
bjfct, tbe nracous mwatvane of the OMMlb and 
cheek/ tbe idcsa of the eye and the naS bed. Tbe 
(haCDoab n chfa^ coofiaed vHb that of fdf 
SKStsd qrftbchal pa^sUnroa arid with tbe 
mestrd ne mo c e yoa. ta many Instanecs udrbt 
at tha> ccat^ chnifal <hapiaab * shopicL and la 
many kataiMXS. V alnust ucpossdik turner, 
tbe jet bbich elm'atrd. naootb, shin? n s e b nort a 
■-•■oM-d be mlh tmsiahea for other kafoea 
it m tbs rariaats of thia lomar that lead to cfl>* 
(tssKA for roreph*, the rum-pfpDenttd rndmeara 


^sintbettnoon UecmpViytbosrivdtEjeko^^ te cUficolt m dbonemsb fnmi a berecn aevto. 


to <k*i|;nnto aH mil&maiit tanmrs denrod fraoo 
tnelaniirprwbjcinf celh or ceDs cspoble of pats- 


hlflaoofrfasts arc petaent m peat sbo&daocelB 
two mroea, cspeaall> tbe tioB sntd tbe rye. lo 

40 « 



ADAIR TREATiMENT OF MELANOMA 


407 


the eye the pigmented cells of the retina as weU as 
the pigmented mesoblastic cells of the choroid, 
have the function of melanm producUon In the 
skm, the heainly pigmented areas are more fre- 
quently the sites of melanoUc tumors parUcularly 
in the region of the external onfices A site m 
nhich melanomas may occasionally occur and 
which IS hable to be overlooked is the cleft be- 
tween the toes The nail matrix and the con- 
]unctiva occasionally contam melanotic tumors 
Primary tumors are infrequent m the nscera, 
the majonty of reported cases when subjected to 
careful analysis, are evidently secondary or meta- 
static tumors of unknown pnmar> ongm 

As a rule this lesion is congemtal In our senes 
most patients descnbed it as an mhented lesion 
There vere some instances, however, which seem 
authentic because of the mtelhgence of the pa- 
tient, where there was no lesion until a short time 
before the development of the melanoma 
The frequency of occurrence of nen and mela- 
nomas IS similar for the face, neck, back, and 
upper arm, but m other regions there is an m- 
teresUng dispanty. Melanomas are of frequent 
occurrence on the soles of the feet and on the 
gemtaha, in which regions nen are seldom ob- 
served Nevi are more frequent on the upper 
extremity than on the lower extremity, whereas 
melanomas are more frequent on the lower ex- 
treimty than on the upper extremity These 
findmgs are m agreement with our observations 
that certam melanomas of the feet and gemtals 
onginate on skm which is apparently free of pig- 
mented moles 

In our cases 20 pier cent of the melanomas were 
situated on the head and neck, 16 per cent on the 
feet, 18 7 per cent on the tnmk, 8 7 per cent on 
the leg, 10 9 per cent in the eye, 6 5 per cent on 
the arm, i 3 per cent on the skin of the breast, 
r per cent on the male gemtals, 3 per cent on the 
female gemtals, i 3 per cent wifhm the oral cav- 
ity, and 2 per cent were of undetermmed ongm 

The frequency of pigmented moles is generally 
underestmiated In a careful survey of ov'er 300 
pieople. Pack has found that the av erage person 
has at least 20 pigmented moles Last wmter 
I heard the chairman of an important cancer 
committee state before a large lay audience 
that one should have every mole on the body 
remov^ed It is obvious that he was not very 
familiar with the common problems which present 
themselves to the chmaan As the av'erage per- 
son has about 20 pigmented moles, if he has 
reached the age of 40, there must be some 
common sense rule developied to gmde us Such 
a rule would be the following Leave the brown moles 


alone, he concerned only nnlh those winch defimtely 
cotUarn black pigmenl 

In many mstances melanoma, although present 
in a parbcular site, may he dormant for many 
years However, under certain axtraneous influ- 
ences it IS not unusual for the tumor to commence 
growth and dissemination These factors which 
start the lawlessness of the growth are such epi- 
sodes as a scratch or laceration of the tumor, an 
infection, or crushmg mjury Even such factors 
as the multiple insults dehvered by a wash cloth, 
the rubbmg of a foot lesion by the shoe, the 
pin chin g of the collar band or belt, may be suffi- 
aent to preapitate the growth factor m a mela- 
notic tumor which has previously been dormant 
A child may have a congemtal nevms which 
may grow only m proportion to the growth of 
the body as a whole The child may grow up and 
go through its entire life without the tumor taking 
on charactenshcs of lawless growth, even though 
It may be very cellular microscopically I have 
been much mterested durmg the past 5 years in 
exdsmg a number of melanomas for study, the 
remov^ being done dunng the course of other 
operations In the beginning I was greatly aston- 
i^ed to find many of them microscopically mahg- 
nant Many' qmescent melanomas are therefore 
mahgnant, but the one phase of lawless growth, 
the explosion, has not y et taken place 
This thought brmgs us to the question of what 
should be done in the case of the congemtal 
quiescent melanoma, and on this pomt one finds a 
wide divergence of opimon These opimons fall 
mto 3 main groups the first group are those 
who feel that it is best to let a sleepmg dog he, 
these behev e it is safer to gamble on the future of 
the tumor beconung a gangster rather than to 
disturb iL They' are wfllmg to take a chance on 
future scratches, rubbmgs, mjunes, etc. 

The second group is composed of men some of 
whom are dermatologists They attack the black 
mole with the electric needle For this type of 
therapy I have less than meagre regard In 
fact, I am convmced by the study of our 400 
cases that the electnc needle apphed with good 
mtent but without suffiaent accuracy, is the one 
trauma responsible for as much wild growth as 
any other form of mjury It is depressmg to 
realize how frequently our patients give a history' 
of bavmg been perfectly well until the day he went 
for advace concermng his black mole, at which 
time electrodesiccation of the tumor was earned 
out. My objection to this tedmique is that it is 
impossible to know e.xactly when all the cells 
compnsmg the tumor are coagulated, and that 
too frequently a portion of the tumor is left unco- 
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Reanmtfc acd cnztatkia tluM 
pace t* a isaBftumt tumor tm a ttanor prrti- 
qufcacent. 

To ti* third ffroup I data afle^aoce. We 
bc&ve that the Deal -aay to treat a quicKrof 
D>ei*Dooja i» bj rimpfc-, careful acalpd tsd^txt, 
Lcios caaUous u nliic wide flf tiK bimor la every 
dta ct tai, tvtn ptM dcran to the fiocfa £o moa 
bouaco. OBeiho^ermiaecauttaidariQcUK 
ofnotloa DOt to UhkB the actoal turner «)th 
lotttpt or kalf*. Thl* treatineat b food pri»*j- 

hetfe cta%r fuit°7 2 have not a Icaeaedaat 

reatneacea ot the Q id octot mefamxara aheo tbn 
peoceduie i* carried ouL 

OocE harint cotteo trader vay In hi full actle- 
ity as t maSf^t tomor iDektutoa tilea one or 
nun of three comica First, It nav grm kciiOy 
toracOiac the sarrotnuSof sidn ana cubcuLaoecita 
timm- Secsod, It may be dtaemioated to eh*' 
taut parti, bring camed by the blood stream to 
thet^^er hzztca,brataipioe etc. lathbtypeof 
t&etaataaia rmaUr oo lUKraa therapy la of amch 
avaB. Ttdrd, CDfluUila nay take (uce by »ay 
of the lyn»Aatk ebasiKit to the oeareat n^kud 
oodea, aa>l xt h bi Uda type of ertesrioo that 
raoit of cnir com ceoc 


rattnovT 

Tboe b 00 tamer which pbees the chtadaaia 
sodi a tneac^ tuie of helpicairani u the- coda* 
oocoa oax Uiuikittbe oriiioaJ rite. 

Tbe type* of therapy Ifl moat generti q»c are 
ioa^alloQ andsicgoy 

j firafuriiM A CDOtidcrable Bontbes' of (Kir 
^ cam acre treated by Imdiatiao ahMie. Tfat* 

therapy was ttsed Is then hsuacea h> aldch the 
i£jeaae au far adraoced, oinely a* • paiBathe 
taeaaurt. It »a* IreqoenUy employed about the 
tice ts poritkn* la which a «urrfcal opera- 
Uoo vvoold ha\e been rrry tmrtxlaUng Only 
lardy htmerer wna there tea* In whki tie tmnor 
CDcnpietetr dtapToared. Mettnoraa occasknallf 
itspcckds Ur aas other catbaaenrilive Uonar 
Nine patten* fiirTtred the s year period who 
«ro trated by iiradhttwe m the cooipleto ther- 
apy but of il« 9 c»sc» y palleBt* are dead, y 
barr pTewl, atal j are tat o( dSMat. 

Oai Rady of the tenlu of (cracSadcui th«apy 
b very dkra»lndD< In there advanced care* 
in which poUarioo wa* moM derired, kradiatka 
tailed. Ib fart UnctrtytliraysracBtBaBy tailed 
W« bwod that hi only a-s va cent tf ocr cuet 

wa* there CTideocc of taadnOOD respoM^ In 

other word*, a melanoena » modi owe «<!». 
mbUstthuracKt other toaur* Imdattpott, 
Urniotei, at tta pment time Brt to be toMidemJ 


JWTfer treatment. Hearedtappafzuedtoanfva 
at this cQodiolon becauao (uzny very much 

needs a stiwig *Dy in Ori, firicL ^ e do not stand 
akw fa thii Tiewpefnt E\w*Behaat®tadve 
notifoaiit for fmdatloQ Uunpy aa Eabtg be 
Ueves that, at tbe present ttme farrajfistkn offers 
rery Bttle for the treatment of ineiuKaa. 

a 5 wy<r% la the abwrnce of mcrmjpng 
rraohi from irrsdiatkiti, we are Idt with sozgety 
as oar nesmt irapronch to a nethal of oocnbattel 
thiidiMaae. To* 40D cases amred bv tUs report 
men admitted to the Siemorfsl Bos^tai dtufac 
tie 18 jnan brtSTOi 1917 and 1535 On#lm&- 

deed and or 39 per cent, were 

primary and 545 c»*es,oe 61 per cent, were lacar 
rent. 

«, Of the printry cases, yo 

mere ''primary advanced^ cases fa which no cere 
»a* to be anridpwted. And In the 105 prtauy 
opctahle cases, it was deeraed that tbm was so 
opportnolty for curt. Ttzii means chat of the 
total 40c cases stndkd oidy rt per ctiU, m 1 U 4 
cases hsa s ^ifaf cham of cmt;. 

Is consfaferfeg $ year rewults. It most be stated 
that of these loj prfaauy cases, 70 patteoi srre 
admlited prta to Janour 1 igyr We, there' 
fan, hava 70 pristtiy openUe cases «• wUck 
can be rep a t too tie 5 yw resnlu oi tmtaect. 
Of these to cases, st, IS 1 *^ cent. sur riT ed 
(he 5 rear period (Tshle ^ 

In these cases Utataotl cooristtd Ut ssge> 
stloo^ and fa sorae a co mhmailm cf sorsey sad 
bradtftlcia, r^ance, how rm bdnf chlrey on 
tbe forglcal p roc e d iir c 


rawi* L — 38 Casts or j teai sotvttau 

Si wil j ' *•••* 

3 1 


iMaicsaa 
rnsefnw 
lUits vitk 


1 Rnrarroif Of the 145 ircnntat cuts, 141 
were lar advanced, and 1C14 cases, slthoogh rtesr 
rent, secjMd to eJjier $oox ofporttoutr «f care. 

Pnortoioji 100 lases were dasp bed ftsadrapeed 

ami 55 u c e cun e u t operable Of the total 151 
recumnt ctsa up to royr rj, or ro per c«t. 
somved the c year pwriod B of these Dowrvet 
fattr died «f disease ITaUe I) 

Of the 5} re cufie ot opernhfc cases prior t» 
1951 1$ fattats, or re per cent, tunrf ved the J 
year period a»d this figure, tj per crat, ccaap iM 
bvnrehly with the « per cent j vear wrrlvth 
of the frjntarr operaue groap nowerer art »» 
larte a proportion of these recurrent case* re- 
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maincd cured If one includes c\er> case pnor 
to 1931, no matter rshat group it falls in, tlicrc arc 
267 rases, and of tlicrc, there arc 38, or 14 5 per 
cent, s \car sumrals 

3 Coley's loniis In 15 rases here reported, 
Colon’s toxins were used usuallv along Mith ir- 
radiation or surgeta' or botli, but as no one patient 
of these 15 cases sunned n 5 tear period, it must 
be considered Uiat it tvas used as a measure of 
desperation and obtiously added nothing to cf- 
fccln e iherapt of melanomas 

TABLE n — 267 CASES TREATED TRIOR TO TO31 



\xmher 

rrrccnl 

Dead 

165 

63 

Cured 

33 

12 

Living vviUi duc-irc over s }iar« 

S 

3 

Lost 

64 

24 


It IS appalling that in 38 instances, or ncarh 10 
per cent, ekctrodcsiccaiion of Oic lesion was 
cmplot cd 

In 26 ra'cs the disease was pnmar) m the cj-c 
Melanoma of the c)e lias a rather t\-pical course 
It sumtes for manj tears after the eje s enucle- 
ation, before mamfesung itself in other locations 
It tlien usualh appears at tlie liter In one 
instance there teas a period of 25 tears between 
the enucleation and the clinical signs of metas- 
tasis to the liter 

Subungual and mtra-ocuhr melanomas are 
probablt the tvpcs in which best results are ob- 
tained bt treatment On the other hand mela- 
noma of the tniltTi, the intra-oral catnlj , and the 
rectum arc cspenallj fatal 

XmtBSlA, A CAUSE 

Melanoma is one of the rare forms of cancer 
in which there is a causal relationship between 
injurt and the activation of a malignant process 
It IS not to be inferred, howeter, that injur} is the 
only cause of this activation The mj lines rc- 
/ ported were man} and vaned in t}'pe ^ one in- 
y stance a h}podennic injection of t}-phoid vacane 
was gitcn through a quiescent mole, which im- 
mediatcl} commenced its wnld growth Numerous 
mslanccs are given of the patient cutting a mole 
on his face while shavmg 


A factor of greatest importance is the duration 
of time which elapsed between the beginning of 
lawless grow til and the treatment of the patient 
This averaged 2 }cars and 2 months Possibly 
such delay ma} be accounted for by the fact that 
the patient thought Uit lesion had been present 
for }caTs, and tlicreforc was still unimportant 

StrUJlARA 

1 Melanoma is one of the most malignant of 
all malignant tumors 

2 A fair proportion of $ } car cures can be 
obtained in carl} cases if a well planned operation 
IS performed, and to do tins tlie oficrator must 
go wade and deep The lendenc} is to excise too 
close to the lesion 

3 The 5 }car results of operation arc 53 per 
cent for the pnmar} operable and 27 per cent for 
the recurred operable melanoma However, the 
great majority of cases that present themselves 
are advanced, so that no Uicrap} will produce a 
cure 

4 The non-pigmcntcd melanomas are com- 
monly not diagnosed licfore operation They are 
usually, therefore, badl} handled They have a 
high degree of malignanc} , being usuall} grade 3 
The} arc, however, commonl} radiosensitive 

5 Thirlv -eight cases of 5 }car sumvals of 
melanoma arc reported 

6 Our best results in treatment take place 
when the melanoma is situated in the eye or 
beneath the nail, and our worst results are asso- 
aaled walh disease in the vailva, the rectum, and 
within the mouth 

7 Irradiation and Colev ’s tovans are of ques- 
tionable value The onl} method of therapy to 
be cmplo} cd is agpcssiv e, exact, w ell planned and 
skillfully exccutM surgery 

8 If we arc ever to improve our results m the 
treatment of melanoma, it must come along the 
hnc of appl}ing a common sense rule as to which 
moles to leave alone and which to remov'e In 
the removal of the mole con taming black pigment 
as a proph} lactic measure lies our chief hopie of 
improvang the percentage of patients cured More 
and earher surgeiy should be cmplo}cd, rather 
than less 
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THE TREATMENT OF PROSTATIC CARCINOMA’ 

BE30AMINBBA»WXCER,»U) TAC5 MCTYo«.K»wYott 


T he ccotrol d prortJbc mrdooeaa pmwu 
dtt of tbe amt dlfficulC pcoUttoi b 
fidddcmar M»ayanAitabdleTe>t 3 t 
waJr lh*t cootrol id hnpaufbk. R'hfle we 
«dcwwMn the dlAoildn^ ire hchm thtt f* a 
tmta nrmba of c«m they can be o^■^TWcae. 

iBiHB gtnt trtatmeit of ptodtatfc artiooo* 
prwJMwae* u •ccorate coP c q^ G oo of iho 
pathonfic*! iMtoojy U the arrtoama. 
particutar anphtab oa ibe petit erf ewijb. Coo- 
•Idenhle cmtiobn hu artKn u to the exact 
kte or ktes ia the caac 9 enftsetes. 

Tbc eunrtnxtfap erf ^ory tTMll pnaUitk 
cawen Icmad at aatepw dtofcafly ttodiegiKBed 
aod cadiafBQable, fadfeatq tkat, b about 75 
per cent d aB aacs, tbc pofterbr lobe o( the 
proaUte U tW pfa« erf crigb erf pruautk caactr 
hi 3 njch cues, VcMmx ^ repeated ttnaU pio- 
ctatk cancea od^tut^ b tbo poaterkr lobe 
Moore, 1 b j» atrtiiy cmo, tepcirt* per out 
haeiac orffbi b tldi bbe. Ib the ts per rest 
reniobS of aQ cue^ th* odgb erf the caacer 
may he U the tatenl setfias ce ASterkr lobo 
Tbm may be moltlple foci of odsta. 

Whea the pnatatk ctmr ^ beco m e raft 
destl) brje to he elakslly db^oaed, b outt 
CKM* it hu uteoded beyo^ IIm poat^r Mw 
bto the tateni or mediiu kbei tad into the 
ihMtb of the pcoeute In 1 7 proautic cancm 
amaQ ouxi^ lor ladlcal reaecttm. Yoonf {oomd 
but 1 csK whkh the poatcrlor ube akne tu 
canceroui RandaQ, examtabf atiH nuee aA- 
laiieed {xoatatic cancm, dbaested frocn the 
poatrrlor loba or%b. Then if conji drt abl r 
proof that the cmacer nmy Rntab fetr a loof 
ttma lo the poe tn kr lobe, that it nm erteod 
barocHl the 5x«teibr kbe, the perivcakal Iris' 
phatka, tad the letropedtooe^ ciaiKh withoot 

bYofvtDf the mcdiaii or btcnl bbea Repocta 
are focod b the iltmturr of cua b irUdt ch* 
and htrtal hxrr been ratWTtd aod 
ihinrtd. no cancer but the pitkat fiaaUr «ac 
combed from cancer ocicinatait ui the po^eefcv 
AimATKw aioerr 

The ccurol erf proaubc cancer depcndi apon 
ditf dtffnfaia of the cutdaocn in its eariy cuee 
AjpirxdcB taopay thremsh the peroeaia hu bees 
a fmt help b t» diapwaU of anch ca»e*. One 
t ix cte d i In ofatauebg protutL time tu aboot 9o 
per cent of the ceaci which are aiixrated. Tha 

- -i ■ «.. .— a,i»«Oi,Ch*ii 


pachdioektl <Sa|:iKiih of thla aaphated jp-r t u^ 
dcpendi npen qxdal trainiat on the pan of the 
patbokfiu. Twue may be aspirated ca^ Ireia 
the PWti fc c lobe bat it k won to 

obtain ftem the medhn and bunl lobes. 

Ajuimnr or tirr rtonxn 
A ttady erf thf aaatony cf the nocsulprgctatc 
ahom H to ba^e the ihipe ot a acenraeat flat- 
tentd cue with ita kiM at tba Uadder end sad 
Its apex domirard aloof the methaL Tbc endra 
pnsute b bdow the bodder and ihli pietedor 
raie, ah^ b the acmec of orlfm i& to many 
msea, bcflos one half inch bdm the Vii«AW 
neck, 1 p^tkai vbfch makes i£lSc«iC the pr o per 
inadiatkiQ of the lobe br the implantiUca of 
radoo Kids thioufh the Madder cyeced Hpia~ 
pobfeiy 

^ onxjam ccottaot 
PnfTtsa In the opmdva ca>trot rrf pmtatie 
outkiasa baa brai alow A ftody erf th* croti 
aectha cf the pnauta meals bow tmaS the 
hdd of opendia h. Operative mam] ptt- 
(oppcMs much tranms to the caJKcnut tl>* 
aite. Ttaaaa, (eOerviEif EnWa dhtmo, U tV 
matest factor Is diSMsdottM of the caacer 
Om erf the eaihrat chnsfcs io penstaik cildsuoia 
k famwe trf the profiatic canseh" 

(Mcorr) I&Tas» erf the vesicles and dotaat 
IrmphatJc Isrttioo, hcamr is 1 bte manifccta' 
ttoo. This Uct mifht be coratraed ts faTOoni 
Other coexadve namal or inadiatico trat 
mnt. YMEf, who oQglzutHl radical itudioa 
npccia the cases of a few patfenti ocealed opMi 
and vety lew 5 year oirts. No other orokvbt 
tbows evm ccnpumbls lesoha. 

-DtiAXuarr ar taatWATwa 
Ijitdiatioa offoa the only hope to 
these Adic 2 ih cases, tad tnadkooc zaeanf the 
combiaatloo of deep X lay therapy and Intrv 
prottahe ujatbatjoo. We have m&dott pnwf 
(fast oerflher orf these tloae la eioaffc to eno- 
ini the doiescs* Dfsp V-etT tlicnw > ad la- 
txapcoaraOc inadiatwo ihoefd be adad nifterM 
tftBoltaneoosfy ts far as posaiUc. Our mrsent 
twjctpticocrf the pcoper way to apply deep X-ray 
Otawpv i>co kiltmiUa) » that it shcwld be 
tbtoogh s trf rntry 300 r boaf ffmt 

dMly t( a orf 70 rentanetan anld 155 ^ ^ 

ip» r or even man tie fivo to each patsi 
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TABLE I — PROSTATIC CANCER CASES 
CONTROLLED 



Toul 

mes 

Cuts 

f octet 

Fust series 

46 



RadiaUon of prostate alone — ^no 




external irradiaUon— well 5 
years 


S 

10 

Second senes 

3 SI 



Too extensive for Ureatment 



20 

IrradiaUon of prostate alone — 




no external irradiaUon — 
controlled 3 years 


29 

8 3 

Controlled over 5 years 


20 

S 7 


TABLE H — SIZE IN 322 NON-CONTROLLED 


Extensive 

Cue* 

294 

Aledium 

19 

Small 

9 

Total 

322 

TABLE nr— - 

SIZE IN 29 CONTROLLED CASES 

Extensive 

Cuts 

Medium 

7 

Small 

7 

29 

table IV TIME FROM WHEN FIRST SEEN TO 

DEATH IN 322 NON-CONTROLLED CASES 

i to 6 months 

Cut* 

Rt 

6 to 12 months 

72 

12 to 24 months 

80 

2 to 3 years 

3 » 

3 to 4 years 

12 

4 to 5 years 

3 

5 years 

3 

? years 

29 

Total 

322 


The usual portal is 10 by 12 centimeters Exter- 
nal irradiation as a rule la not repeated Intra- 
prostapc irradiation is earned out by means of 
radium If the posterior lobe alone is mxoEed, 
removable radium needles, gold screened, are 
inserted into the prostate through the perineum, 
iSoo to iSoo milhcune hours are given mtra- 
prostaticaliy every 2 months untd the caremoma 
of the prostate and of the penprostatic region 
is controlled If the lateral and median lobes are 
mvoh ed, suprapubic implantation of radon seeds 
IS the treatment of election The seeds, having 
a dosage of i 5 milhcunes, are implanted through- 
out each cubic centuneter of prostatic tissue One 


TABLE V. — TIME "WELL IN 29 CONTROLLED 


CASES 



Cue* 

3 to S years. 

9 

S to 10 years 

16 

More than 10 years 

4 

Total 

29 


TABLE n — DIAGNOSIS IN 29 CONTROLLED 
CASES 

No patholoncal diagnosis 14 

Pathological diagnosis iS 

I Carcinoma (aspiration) 
j Adenocarcinoma 

3 Adenocaitanoma grade 1 radioresistanL 
4. Carcinoma probable not positiv e (aspiration) 

5 Adenocarcinoma — some infiltration grade 2 

6 Papillary carcinoma of bladder — secondary to pro- 

static carcinoma 

7 Adenocarcmoma grade 2 radioresistant 

8 Caremoma (diagnosis from previousl> remo\ed 

prostaUc bssiie) 

9 Infiltrating carcinoma grade 3 

10 Probably small cellular caranoma (aspiration) 
n Caremoma (diagnosis from previousI> removed 
prostatic tissue) 

u Caremoma (diagnosis from previously remoted 
prostatic tissue) 

13 Caremoma (diaraosis from previously removed 
prostaUc tissu^ At Memorial (Emng) prostaUtis 
begmnmg precancerous changes 
14. Caremoma (diagnosis from previously removed 
prostatic Ussut) 

IS Adenocarcmoma (diagnosis from previously re- 
moved prostaUc tissue) 

may not be able to implant the postenor lobe 
from this approach, m which case, penneal 
needles are inserted, as just described 
The treatment of retenUon is by means of 
transurethral or suprapubic partial prostatec- 
tomy with the high frequency loop This opera- 
tion IS followed by irradiahon m accordance with 
the techmque outhned Modifications of Ae 
operation and the irradiation dosage must of 
necessity depend upon the condiUons found m 
the patient treated 

A study of 351 consecutive cases of prostaUc 
caremoma gives an idea of what even inadequate 
irradiaUoa of the prostate alone can accompli^ 
(Table I) The senes in which adequate external 
and mtraprostatic irradiaUon has been used, is 
not )'et ready to report 

It is mteresung that more than one-half of the 
cases controlled were classified as extensiv e 
(Table HI), that is, the growth extended bevond 
the prostaUc sheath and involved the bladder 
base or the penv'csical lymphatics. 

Table W shows that the large majority of 
paUents who are to die, succumb m the first 2 
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possible, full radium and X-ray radiation 6 weeks 
before operation ” 

A substantialh similar statement is contained 
in tlie report of tlic Radiolog\ Committee 
Bneflj, then, Oic Cancer Commission recom- 
mends hjatercctomA with prc-opcrali\ c racUalion 
in cancer limited to the uterus, and radiation 
thcrap\ in cancer extending beyond Uie wall of 
the organ 

Turning to the htcniturc of 1933 and 1934 
(since publication of the Cancer Commission re- 
ports), Zwcifcl collected a group of statistics from 
other autliors and found the average reported 
percentage of 5 jear cures after surgerj appre- 
ciably higher than after radiation therapy alone, 
but found the highest percentage of cures when 
both radiation and hysterectomy had been em- 
plo\cd Of 10 authors reporting dunng this 
penod, 10 employ Instcrectomy and 9 depend on 
radiation therapy Of those w ho do hysterectomy , 
tlic mayonly state definitcK that tlicir cases are 
selected cither on a basis of histological grading, of 
clinical inx-asion outside the uterus, or of lugh 
opcratixe nsk fn c,iscs not regarded ns faxorabic 
for operation, radiation is used exclusn ely This 
IS substantially the position of the Cancer Com- 
mission, outlined abo\ e, and there appears, there- 
fore, no good reason y et to abandon it 

In making recommendations before an organi- 
zation such as the Amencan College of Surgeons, 
whose members work, for the most part, m gen- 
eral hospitals throughout the country, the factor 
of availability of equipment and personnel is a 
very important one The rctinng president of 
the College himself one of the foremost students 
of cancer in America, has pointed this out in a 
recent address (61 from which 1 lake the Ubcrly 
of quoting 

Radiotherap> has dc\ eloped to the stage where it is the 
method of choice for the treatment of common and im- 
portant forms of raclaslasuing cancer, such as cancer of 
the cervix, even m its carl} stages But, while this de- 
velopment of radiothcrapcutics, as practiced in the great 
cancer institutes and hospitals is conunuing da> b} da}, 
the cquipmuit for provading radiation in adequate amount 
and the personnel trained to its effective use cannot be so 
readily or so promptly made available Cancer institutes 
and special cancer hospitals arc unable to supply treat- 
ment for more than a very small fraction of the 300,000 
cancer patients hnng in this country in any one year 

Under these arcumstances, the majonty of pauents who 
hav e cancer wdl be obliged to seek treatment as they hav e 
in the past, in general hospitals and at the hands of sur- 
geons and radiotherapists who are not attached to the 
cancer institutes and are not equipped with the most 
efhcienL apparatus or trained m the advanced techmque 
of radiation therapy 

We are forced to consider the different standards of 
diagnosis and treatment of cancer which are obtainable 
in different localiUes and to make the best possible use 


of the resources which are a\ ailable for this purjjose Such 
a plan involves consideration of the indications for the 
selection of radium and X-ny treatment or of surgical 
measures m the treatment of indivadual cases, in so far 
ns this choice may be restneted by the fact that one or 
another of these methods of treatment and the personnel 
qualified to administer such treatment may be available 
or be lacking m the locality under consideration. 

It cannot be too strongly' emphasized that suc- 
cessful radiation therapy for cancer requires a 
very high degree of technical skill and training, 
as well as Uic excrasc of judgment and even of 
courage, comparable with these qualities as we 
hav c come to e.xpect them in the competent sur- 
geon Even Uic dosage required for modem suc- 
cessful radiation therapy is such as to be ap- 
proached vnth trepidation by the man whose e\- 
pcncnce and standing in this spcaal field wall not 
withstand cntiasm for unfavorable by -effects 
Percentages of cures reported in the literature 
from large cancer services by' no means present 
a picture of the results obtamed generally' by less 
axpcnenccd therapists For example, the newly 
formed cancer committee of one of our large hos- 
pitals undertook to ascertain end results in some 
SO cases of cancer of the cervix treated in that 
hospital up to s years prevaousK' and found not 
a single one hvang 

It is probably safe to state that more com- 
munities hav e surgeons competent to do a good 
hysterectomy than have radiologists and equip- 
ment adequate for the effective radiation treat- 
ment of fundus cancer 

CO^CLUSIOV 

YTiilc there is good authonty' for the use of 
radiation therapy exclusively for fundus cancer, 
It appears that the weight of chmeal expcncnce 
favors hy'stcrcctomy , preferably with pre-opera- 
tiv c radiation, at least for cancer still confined to 
the body of the uterus Espeaally is this true 
in the absence of av'ailable radiation therapy' com- 
parable to that of the large cancer dimes For the 
small group of extremely anaplasuc and highly 
malignant cancers and for cancers which hav'e 
already extended beyond the wall of the uterus, 
radiation therapy is m any case the method of 
choice 
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THE TREATMENT OF CANCER OF THE COLON' 

T E JONES, M D , F A C S , Cixvelakd, Ohio 


T he atUick against cancer has been wrought 
up to such a pilch that the army is prone to 
attack tlie foe before the best time is at hand 
— and Uicrc is, after all, an optimum umc This 
IS particularly true m cancer of the colon and 
rectum Operatii'c mtenention in the presence 
of cancer of the colon is practically never an 
emergency procedure, the onl) exception being m 
the occasional acute obstruction superimposed on 
the napkin-nng U’pe of mahgnanc} in the sig- 
moid Howcicr, operations for mahgnancj upon 
the gastro-mtcstmal tract carrj a \ciy- lugh 
mortahty unless the diagnosis is accurate, the 
patient properly prepared, and the operatu e pro- 
cedure properlj planned beforehand 
Mahgnanaes of the nght side of the colon arc 
rareh obstructs e m nature, due to tlie hquid 
nature of the contents, large lumen of the bowel, 
and flat growths, therefore, as much lime as is 
necessary should be taken to rehabilitate the 
patient with such measures as high caloric diet, 
iron, glucose and saline infusions and transfusions 
In growths of the nght side, the assoaated pres- 
ence of anemia is not as bad a prognostic sign as is 
mahgnancy of the stomach or of the sigmoid, 
because these generally sigmfy metastatic grow tlis 
Anemia on the right side of the colon, however, is 
generallv due to pfaj-siological disturbances Ex- 
cision of the grow th with anastomosis on the nght 
side of the colon is a dangerous procedure because 
of the blood supply, and it wall result in few cures, 
due to poor remov^ of the Ijanphauc glands In 
all growths of the nght side, it is necessarj' as well 
as simpler to remove the entire ascending colon 
mcludmg the hepatic flexure, and to do an 
anastomosis between the ileum and the transverse 
colon either in one or two stages, dejiending upon 
the general condition of the patient and the 
expenence of the surgeon If operation is pier- 
formed m two stages, I believe that the end-to- 
side anastomosis, as Rankin has so ably demon- 
strated, should be earned out in order complete- 
ly to divert the contents of the small intestine, 
because if the side-to-side anastomosis is made, 
considerable contents wall still pass over the 
growth If, however, the one stage operation is 
performed, side-to-side anastomosis may be made 
When the growth is situated in the transverse 
colon, I prefer to do a cecostomy, and 2 or 3 weeks 
later resect the growth and do an end-to-end 
anastomosis Here, again, the Rankin clamp is 
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useful, care being taken, of course, to pay atlen- 
Uon to the blood supplv In certain cases, one 
could rcadilj perform the obstructive resection 
tv pc of operation as devnsed bj Rankin if he so 
cJiooscs, but many of these necessitate secondary' 
closure This same procedure is apphcable to 
growths in the descending colon and sigmoid, 
although if tlie growtli is in the lower end of the 
sigmoid, a sigmoidostomj above the growth will 
prove more efficaaous for decompression of the 
bowel than will cccostomj This is true because 
many of these patients have been constipated for 
many weeks or montlis and considerable fecal 
material has accumulated m the transverse and 
descendmg colon which would be difficult to 
remove by cecostomy Resection of the sigmoid 
IS a very dangerous procedure without some type 
of decompression and probably should seldom be 
earned out in a one stage operation, unless the 
lesion IS V ery small and unless there is no obstruc- 
tion above the grow th or dilatation of the bowel 
below the growth The Mikulicz procedure, in my 
expenence, has been of httle usefulness because it 
can be utili/cd in such a small percentage of cases 
Operations upon the colon hav'c been fairly well 
standardized, but there has been great controversy- 
regarding the most satisfactory operative pro- 
cedure for mahgnancy of the rectosigmoid and the 
rectum Alany diflcrent ty’pes of operations havn 
been devised, chiefly' because of the desire to 
retain m some way' the sphmctenc apparatus, but 
m Uie final analysis of these vanous procedures, 
It IS quite apparent that the disease bemg treated 
has often b^n lost sight of m the effort to main- 
tam sphinctcnc control Many' ingemous opera- 
tions hav'e been designed to restore the lumen and 
this may be done p^ectly well teclmically, but 
the possible curabihty' is lost sight of due to the 
fact that It is the generally accepted behef that 
cancer of the rectum remains localized for such a 
long tune WTien one looks over the reports of the 
number of patients cured, this does not neces- 
sarily follow Cancer of the breast may often- 
times remam tn sUu for 2 or 3 years but nev'erthe- 
less, Its dangers are not nummized 
1 feel that a great error has been made m per- 
fonnmg small operations for smaU cancers and 
big operabons for big cancers From our con- 
cepuon of the disease and judgmg by the frequent 
number of recurrences, perhaps the opposite pro- 
cedure should be earned out After a very large 
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cyatoacopy k tboe to cathoata the ab* of ihe 
preotatt er uy Uruice of the uU by 

naStn aoc T hlaBy of these tatlenU are betwea 
55 and 6} yan of aga asd frttpiraily bare aa 
aaociated pttaiallc bj7«tr»by mUch my be 
tmcbleaociic b the peatopentlve emraiocenceSf 
Uhsotmxirnired. BlocdcmlaanchreiEcdtad 
trawfuakre Is mocted to abnevet 
'Ihe potkst k given a high caloric, oao-taidai 
dirt mblch inebries candy gfacoae, orange hdet, 
etc OT)tfaedaybcloreopenljaa,aolmkmaR 
dkeontineed, and procuacoplc eiamtpatioQ k 
Bade to be cntlU that the nctnm and the rig 
mold ate clean. 

Id our basda, ipfoal aneatheali has piwsd to 
be the one of chotn beatac U prtrrkla acdknt 
nbuatioo and a qakt abdomen. Tbepadentk 
placrd Id extrene TrenMenbarKPoakkAaotkat 
the peirk k rsilrely fire from the utestlaes Tka 
nqotns a iwhdmqm of mmaa hi parkbig cM the 
tauillaes. Hnl the Bm k eipioirwi for nets*- 
Utse% tbew the flmd-bcariot ares, and fiaafiy da 
erenrtk itadi the bttar bdag dene vrsy care- 
luSv Xklfable gbsdi ilo Dol prethde weitne 
and scithcr dco a nDderat* amnst of Dtka 

Tbe fiat aep b the epemloo k to mobffire fk 
■fgiBDid i& cases la mwh U k eectaairv due lo 
neiitnoeal fafria cm the htaal ride. Tees n 
kobte the Inferior Bxsmteric atut) and Upta 
(t jest Irktw the fim afgmofJ Lnsch. Tha a 
readU> detected by the uie of a Cameroa fight b 
case of a tfus tjuiaiay tad, h pae at f thkk 
mescatery kklocstedbTiacklstlhepaltocea 
of thf UKSodgmdd a betts beknr the bilumtioa 
ef tbe aorta and back dose to the prooMofert 
ol the mensB. Thk eUaisatu practksQy aB 

bknbng 

’Hx pcritooeuin « either side of the m wg - 
Eocid k then iadaed dowa to the boUoo of the 
peMa. and these mncbriaet are iaioed 00 the 
anteriew wall in tbe rectoresicsl pel ids (o lie muk, 
or k) tbe pooch of Douglu In the f e male - Tbe 
band k pfaord at the preotsitrty of tit 
ocruQ, til the Ut lo the neaoalfnKiid hi the 
hoOoa of the tlcnm k puabed form and, and tk 
duaretko kafrfcddtmo bbiJI lb* cocert j» fA 
Had the reettza u dkrected tree amenodn tre 
resKte bekg pcibed {crwrrd aaril the 

upper border of the Frostire B Wt. Tr*ctioa«» 

lie bowd mlD then bring into nScw the kteiri 
of tb« tectmB mbeh are cA Ilk 
may bo done poaterlotlr to* d doo* sotoio^ 
it gmily taoBtaic* tie perineal part a tk 

opetatioo. The perUooensi k tha doBeeUd tren 



JONES THE treatment OF CANCER OF THE COLON 



Fig I a, Jlobilization of sigmoid, if necessao division of peritoneal 
attachments which maj be present on lateral side, b, Infenor mesenteric 
artery identified and ligated below first sigmoid branch, c. Blood supplj of 
rectosigmoid 


the lateral walls of the posterosupienor surface of 
the bladder in order to reconstruct the pelvic 
floor The hots el is then divuded as the last step 
in the procedure because, should contamination 
occur acadentally, it will not be of any conse- 
quence inasmuch as all the dissection has been 
completed 

The bowel is then dinded with cauterj between 
ti\o PajT clamps and each end is tied finnly with 
a heavy silk hgature Over each end is placed 
a square piece of rubber dam which is again tied 
over the bowel This is very much qmcker and 
much less apt to cause infection than inversion 
of the stump with a hgature The distal end is 
pushed down into the pelvns The pelvnc floor is 
reconstructed with the flaps of pentoneum, under 


no curcumstances should it be under tension 
After aU available pentoneum has been used, if 
there stdl remains a hiatus, it should be covered 
over wnth an omental graft In the female, the 
uterus IS used m the reconstruction of the pelvnc 
floor The proximal end of the bow^l, if long 
enough, is brought out m the midlme at the site 
of the abdominal mcision as a permanent colos- 
tomy If the sigmoid loop is short, it is brought 
out through a left McBumey'’s incision. It is my^ 
observ'ation that people with midlme colostomies 
are better satisfied than those with left ing uinal 
colostomies because when they' are dressed, the 
abdomen looks symmetncal If a colostomy' bag 
IS worn. It fits better than a left mgmnal colostomy 
which frequently ndes the crest of the ihum, is 
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Fig 5 a, Pursestnng suture about anus Midlme m- 
asion b, Flaps dtssectM back to edge of gluteus muscle 
c Coccyx disarticulated from sacrum and fasaa beneath 
It inciseid 

to the permeum enarchng the anus If the grow th 
IS low lying, more pen-anal skin is removed than 
when jt IS located higher up Flaps are dissected 
laterally until one encounters the gluteus mavi- 
mus muscle, and all the structures including the 
ischiorectal fat are displaced medially The 
coccyx IS then disarticulated and the presacral 
fascia mcised, thus bringing mto the operative 
field the cavity containing the distal end of the 
cut off sigmoid This is pulled out and dissection of 
the rectum is done from above dowmward rather 
than from below upward It is a simpler procedure 
and IS attended by less bleeding It must be 
remembered that an incomplete aldominal dissec- 
tion renders the postenor operation more difficult 
There remains then, a very large caxnty sur- 
rounded onl\ by the walls of’ the pelvis and the 
bladder anteriorly', and into this cavity' we place 
a large scjuare rubber dam and pack gauze into 
It, the rubber dam preventing the gauze from 
adhering to the new peine floor which may be 
tom w hen the gauze is removed This large pack 
helps to support the new peine floor and, bj' its 
pressure on the surrounihng structures, it also 
prevents oozmg Part of this gauze is removed 
on the third and part on the fourth day after 


CANCER OF THE COLON 



Fig 6 a, Inosioninpresacral fascia oposesbowelcavalj 

containing bowel remov ed from abov e downward b, Lai^e 
square of rubber dam placed m cavitv— gauze packed in 
dam EO that it does not adhere to new peine floor closure, 
c. Closure. 


operauon, after which the canty is imgated daih 
with care to prevent infection The colostomy 
IS opened on the second or third day according 
to the amount of distention Formerly, we used 
a retenuon catheter for 4 or s day3, but recently 
we have not resorted to this unless necessary We 
feel that bladder imtabibty and cy'stitis have 
been minimized by this new procedure Treat- 
ment from this point is symptomatic, and we en- 
courage the patient to be out of bed on the 
twelfth to the fourteenth day because this helps 
the new pelvac floor to sag, thereby filling in the 
postenor eaxuty a bttle sooner than it would if 
the paUent were m bed for a longer time 
The one stage combmed abdommopenneal 
operation is admittedly a severe one, but it is not 
mtnnsically' diflBcult nor does its performance 
demand exceptional abiUty However, it is not 
merely a technical maneuver The surgeon must 
assume responsibihty’ for meticulous pre-opera tiv e 
preparation He must plan the operation well 
He must direct good postoperative care and 
finally instruct the patient in the management 
of the colostomy which is so essential to comfort 
The results of this well rounded-out plan have 
been gratifyang In a personal senes of 151 cases, 
there have b^n 16 deaths, a mortabty of 105 
per cent Fifty -two per cent of the pa'bents are 
hvnng and well for 5 years, 62 per cent for 3 to 
5 y ears, and 70 per cent from 1 to 3 y ears 
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TREATMENT OF CARCINOMA OF THE LAR\m« 


CO*DO\ » XCTT iU> P\CS PREDEW 

*nj^ — <MhI 

I N sdectinf uutkal m«Lo 4 . tor ibe tr«in»ent 
of cmiciaoou of tlte ItrTtit, (fcfinlK Ucknk^ 
proctdwt* ibouW out be deckW Bp«n be- 
fore ofenUod, except la a tabled rroop of caaca 
fa ahjch the jnmth U »efl defiiKd Rtlher.aa 
«pfariu*y oj-«t»tkm HhfxM be acukrtai^ feet 
iod ihe proeedure i>iat teeiM beat tolled 

to the Codnidau caae ahoutd then be etopioxed 
TUs KkctjoQ iboold depnul aa the tiiuaikn of 
the KTovtb lu etlent and tj-pe aod Qo the pa 
ticol»»(e and general cootQu^ Wlclfe the % cikt 
mtai beconaencd a.broe\er poEande eradKatloa 
of the tUme b of the greilext Uopcruace. Id 
catea (n a,hkb utuU ndr gronUn InxoKe the 
aalerioe part of one \ocai cord thiTOtrenT aod 
rciKrval of ibe (Toath b uaquetuanably fadh 
cated. Ib case* fa « htch there are atore exleolvr 
tuowra of the epfalotib and arjqdgfattie fold, 
phu>'^S^fa<By aod mvoxtl of tite gremth b la 
dkated, a^ for iliU men eitoiri e Uryntea) 
groatha kmtgeetcaBy dMuld be perfonD*^ 


CK\nci,MD fKCS RBriu»«a,Uis-r..lv 

TWUit 

ewuHeta then In dctw*lBin| lJ» beat treatment 
In tin lafixddvaU case "IV grcmlii, which nar 
•ppew enthelv iDlrfaric tnai extend ihrwgh i±i 
thjrofa omBtf* or tie crlcothtTofa tmibnre 
or abme the na of the lh)foetl cartQa^ la 
ab«H 17 per oat of the cajes fa ahfch jlb we- 
eajaiy to petfonn Unngedoon Ihearuaihloj 
peifooied throo^ tu thyrefd carUi^ or the 
CTkoO\.'>'Tofd HKwrine. It b bspanUr at tam 
todetendae thh rxtrinaic farofseiaest be pn^ 
tlao,b> roentgcnofoirca) cxarefaaUam, or by aa> 
other method 

From the rtandpofat of metbodt U recunal, 
growtha of the hrjoa loay be divided Uto 1 
gnwpa (i)i>jpra«kaikiBBHn.(>lfatrilartTmI 
tUBors, IncHidfag aobgioltk fraatha, and (t) b 
i7S(omhar\TtseaJ tnam, ibcne nnuag is the p^ti- 
(onn toMa and poalcnctad region MaasofUme 
fToatha hoaexrr ma\ lavolse s or pcaifbh 
aQ of tbese regkn* »o that driaitr anaioraicat 
<S\'bfana caniMA be giadr 


ctAtunCATiOH or rwota 

The unal daaoBcsUon of corcuMraas of the 
Ur}ax fato fauinak aad ertfUttc gnrati*, dn- 
prodxai on whether ihe\ bvrolve the vocal cord* 
aed adpeent pan of the brjnx or abether ther 
extend oat orer (be rim cf the arytenoKl regwn 
oranepfafattkfold b of little vafae to determn- 
l»ope^u fa tbeae ctaea or ahil pcuced u re 
abould be fotwwed in rcniosfa« the growths It 
b adl loowD that grrmll-a odgmalmt: on the 
\ooal cord aateriori>. tend to grow mw^ aloaer 
arvl to Mtortatue ate owm; lo the la<A of 
ijinphalic drainage Tbeae hxxe been caUed fa- 
tnniktuDMn Crowthaof the eplglollbaDd arr 
epWotUc fold have been called extrinatc lunwca 
and it a asuaU} believed that the* trod to toe 
usrtdre eartv and that the prognada ■ uairnDj 
niucb aoT'e far thon than foe the former flow 
ever ahile ihb rnay be tme at Umea. growtha 
of the cpgkrtmand arvcptglotuc feid often ore of 
a low grade cf maijfnaQcy and rrjttmttwx of their 
poafuoo they tend to raeiaaUatre vetx Ute If at 
lil ahib a camootna of a high grade of nafat 
nana 00 the vocal cord may tend to rattiaUure 
eariv 

Tl« prnml cfajaihcatkiii of bryagr*! lonswa 
into ifltriasK and exinaaK therrfore fortm a fama 
for Bat it b not la Uua routner oec 


urmnpv or cokscal TtcaTVErt 
la detarvuomg the method cf tmlffloil for 
aay buyageal IcieoQ the qwcftioo rf the type of 
carefBoma a ver\ uBportant, and, anless oae <u 
rtjnove the growth m a coeserv’tUve way with a 
anfideaUj wid* utifgfa a» brooght oal I7 New 
aad Fletcher iben a oiore radical pme e d at t 
tlnnld be fetlowed Sorgicnl procrduits, indwl' 
1 m e xos ton and mrpcal datherwi^ are the acd 
eOective Dwtbods re treaung tanlitoeia of lie 
Ujonx Id ibe litniJaent 0/ lamon of a U*h 
grade of malignancv irratbaliuo wd before and 
alter operatioo a t e u iv to Ik of atkfauonal vahx 
5 apr#fWhf faiworj Orowihi »n the aopragloi 
tic regloo may produce few if any a)mptoBB until 
they are of quite brre aire Growtha <d the rpb 
gVottia of a low grade of tnahgBaacv ru> caore 
difficoltv In twaiicrwifig av tinr hrwt lympicB 
Semetuae* an aidcteTramif ache or pxm ■ tbw 
regloQ Biav bnna the paiieat foe exaimaJtn». 
botfl ihete gruwlM have extended into tb^ br 
ynx boarwenen ts not a ivrofXotn 
Turnon of the epglotu* of a kr* gnule of m*- 
ttgnan cy ate beat taken care ef when the lewm 
a dehoitely hraiied to the cpiglotitt b> prricr» 
uw pteQauitajy tractwotooiv rheo bv aawniM 
a LADdi wHpcTiuoo apporaiirt with a flat ^tob. 
the growth may be rrmo* ed urvler hrect vax^ 
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a protected diathermy pomt bemg used This 
particular method, however, should be limited to 
cases m which there is no question that the growth 
can be removed m this manner In cases m which 
the growth extends laterally to the arj'epiglottic 
fold and the arytenoid region, subhyoid or lateral 
pharyngotomy is a better procedure The ques- 
tion whether to perform pharyngotomy through 
the thyrohyoid membrane after di\nsion and re- 
traction of the hyoid bone or lateral phar^mgot- 
omy must depend on the situation and extent of 
the lesion In this way wide exposure can be made 
and as radical an exasion performed as is neces- 
sary In these cases a wmdow maj be remoied 
from the thjToid cartilage on the umn\ olved side, 
in this way suffiaent exposure can be obtamed 
and the growth can be destroyed through this 
opening on the opposite side of the larjmx The 
transmandibular and transhngual exposure as 
used by Trotter to remove an epiglotbc growth, 
we believe, has a ^ery hnuted field The other 
methods are far more efiicient, and from them 
the patient wiU recene less general reaction 
Growths of the epiglottis occur more frequentlj 
on the postenor surface, and epithehomas are the 
most common of the mahgnant tumors A fibro- 
sarcoma maj occur m this region, and it is best 
removed bv destrojang it under suspension, b> 
surgical diathermy following prehrmnar} trache- 
otomj 

Carcmoma of the epiglottis maj fill almost the 
enbre hv’popharj’nx, so that onlj a margm of the 
larjmx is aasible Tus 13310 of growth, however, 
tends more to be an excrescence, appearing hke a 
cauliflover that has gone to seed, and it maa 
have a fairh limited attachment The treatment 
of this t}^^ of growth, of course, must be entirel}' 
different from that employed when the growth is 
infiltrating IWth supraglottic tumors of a low 
grade of mahgnanc}, one is justified in bemg 
fairly consenaUve because of the fact that m 
these cases, if it is possible to remo\ e the growth, 
the patient has a good speaking i oice 
Carcmoma of the epiglottis ma} extend not 
onlv onto the aiw epiglottic fold, but into the 
pvnform fossa and lateral wall of the phai^iix, 
so that laiyngectom3 together with remmal of 
tissue in\ol\Tng the phar3Tix ma} be necessaiy 
•\s has been said, it is essential that the technical 
procedure to be followed should not be defimtely 
determined before the tumor has been explored, 
as extension ma} frequent!} be found which would 
haie been impossible to determine before opera- 
tion These epiglottic growths max also extend 
to the postcncoid region 
Iitlralanugeal tumors Growths of the glotbs 


CARCINOMA OF THE LARYNX 

cause hoarseness as an earl}^ Exmaptom so um- 
formly that adult pabents who are hoarse o\ er a 
penod of a month should be carefully exarmned 
to make sure that the hoarseness is not due to a 
mahgnant condibon In examimng such pabents, 
various t3'pes of so called precancerous lesions are 
found, such as thickened leucoplaaas, and so 
forth In cases m which the leucoplaaa is mark- 
edly thickened, we feel that wide exasion of the 
lesion b}’ means of thxTotomx is adxnsable. Biops} 
should not be made because it max show a bemgn 
condibon and the pabent then feels that remox-al 
IS not essenbal On the contrary' this tv-pe of 
condibon is potenball}- malignant and the lesion 
should be removed wideh There is a \ er} small 
group of these precancerous lesions, however, that 
may be removed b} means of suspension lar}-ngos- 
copy In general, howeier, the larger lesions of 
this type are better widely remo\ ed and the base 
destroyed with surgical diatherm} b} means of 
th}’rotomy 

Mahgnant lesions m the region of the local 
cords may be taken care of m 4 wa}S Those 
mxolvmg the an tenor two-thirds of the vocal 
cord without fixation ma} be remoi ed b} means 
of th}TOtom\, with exasion of the growth and 
destrucbon of the base bt surgical diatherm} 
Those inxohing the same region but with such 
fixation that the growrth has not perforated 
through the th}Toid cartilage ma} be remoied 
b} means of th}iotom}, the growth bemg re- 
mot ed along with the cartilage and the bssue 
bemg destrot ed b} surgical diathermy Growths 
in the antenor commissure are best taken care of 
b} diMsion of the h} oid bone, the op enin g bemg 
made through the th}Toh}oid membrane In 
this wa} a careful exaramabon can be made as 
to the exact extent of the growth In the treat- 
ment of tumors of a low grade of mahgnanc}', 
th}Totom} IS performed, with remoial of the dis- 
eased tissue which frequentli in\ol\es the an- 
tenor porbon of both \ ocal cords and the antenor 
commissure This method was suggested b} Jack- 
son and IS \ er} effiaent m the care of tumors of 
a low grade mahgnanc} In the treatment of 
more extensn e tumors with fixabon mx ohing the 
antenor commissure and the false cords, lanmgec- 
tom} IS done, prelmunar} tracheotom} is done 
first and then, as a secondaix procedure, the 
!ar}-nx is removed from below 
IITien laiyngectomv is done, w e use parax erte- 
bral anesthesia, and we prefer the rmdlme m- 
asion We then dixrde the hxoid bone and re- 
tract It laterally xvith rake retractors The l^mx 
is fre^ up from the muscles, first on one side 
and then on the other On account of the possible 
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rrteosHD ot the growth throo^ the thyroid cittl- 
lage or the aiartbyroid taemDTUK, It h 
thit thli dlaectfoo be nad* ^tiy cuefoll) U 
there Ii »ny qoestioD of citrinric {ovotvencnt 
It this point wide rtdtkn, dtho with e knife 
oraaiery Itsdrlahk. The tnche* b cut ecnns 
bekrw the growth tnd procfthM b then Injected 
Into the posterior w»li of the bryni sxkI tncien. 
If the extent of the growth wHl permit, a tongne 
Ulc flap of mticout menbraBe and anlmmus 
tbfue U dinected free from the posterior wall of 
the cricoid canflige Imving It attached to the 
tracheal mocous membrane. Thb aids In ckworc 
of the «Hn to the trachea. It b D e cesai rr to In- 
ject some procaine Into the pharynx alter the 
trachea has been cut across, as it b difliciilt to 
block thb area alth parirertebral aocnhesM. 

DbHCtioD b then carried trp onto the pocterkr 
waD of the larynx. tSc phaiyii^ I* oprocd, ami 
in cases In whkh there b socne qnertkn as to 
the posterior ertensioD of the growth, erpkntkn 
b rude with the finger at thb time. The laiynx 
b then remoNod. The opeidng Into the pharym 
b closed with * bjeit of chrocnic catjrat 
sutures. Tbe tncbai b sutuitd to the sUn 
nwana of sflk sutures. One maurm Jost 
aboie the irichet b earoed throo^ the aotvior 
sail of tbe esophagus is crier to bsiog U forward 
agahm tbe Mattress CBtnres are used ba 
oWig the lower t cenutnetets of tbe sUn abo\e 
tbe trachea. Rublcf dfarerte drains are carried 
into the pockets oo either side sod an todoforra 
giuje pack b plared In tbe upper part of the 
wooDd A Na 7 tracheal tube IS Inserted and a 
dressing b applied oirr th* upper part of tbe 
rwck- 

LlUb rradloD ocean follcrwlng the procedare 
we have OQtlined. The temperature afoaDj doe* 
not go aboie loo or lor degrees Fahrenheit foe 
abont 4 da)W and then comes down to nonniL 
Tbe drain' are removed gradasH' they are usu- 
ally oot about the tenth da> In • po 
centage of cases, the dosart shoot the pewterior 
wan of tbe trachea tnd lower 5 centimetera of 
ttw rodiloQ ahnost bcab bj pomary totatka) 
A pharyngeal flstnb at tbe upper end of 
tbe Indsior b frequenUt fresbcDed op alter the 
wound b*b taffioentli and b doaed with mat 
trm sutorea. Tbe tiicbenl tnbe b osaallj re- 
moved abOQt tbe fourth day and kept out tbe 
rreater part of the tinse oolcts tboe b aome 
icodeocy for the tracheal opening to dote In 
ihfa way leii retcUoo ocean about the upper end 
of tbe trachea i.. . 

Are ahoold not be a factor in delenninlng the 
fjoertioii of BBshgewncy as we have had to per 


form kryngcct omy tn the case of a boy i6 
of age and Is that of a man n jws agt ViHie 
caroncnia cf tbe brnix b Iw cconmcn 
WDOiea, we have had to pofoem hryngectam 
OD a giri of so V an. In regard to tic qwstw 

as to removal cf lymph nodes In tboe <•■—»_ 
do not do a rmtiw block ifitsectioo cf the seek 
cf patients who have cancer of the brmi ahh- 
ODt gbndnbr involvenient In caaa ia whki 
thee ts gland nbr invohenKst of low gndr «e 
fed that thb procedure should be fofkrved. 

A patient who underwent Ur^gcctaaty if 
vearv ago and who bad palpable lymph nodes 
lUiBtrales the value of block dcsaectkn b twch 
casca At the rime of block dismrtioa s lynpb 
nodes woe famjved In the neck, tnd sqaamous 
cell eplthehcsna of grade s was chignosed. TV 
patient bad no i tcur rcoce bi the neck but (bed 
^ years bter cf adcnocardnoDia of the stomteh 
Tu gastric lexica had no rehtlooshlp to the br 
vsgcal grow th. Patients with soft, rapidly grow 
log metastatic lymph nodes art mneh betttr 
treated by bradiattca wbereai a petknt who has 
hard ahot^ lymph nodes b better taken cart of 
b} licci dbaonloc followed b> bracBation. Frs> 
qurotJy however, ooe sriU be a u ry sli e iJ bv the 
reaolu cf biock dimrrirm and faradlatica, even 
fa) cases in whkh tisDon are cf a Ugh rid* of 
reaSgoancy FcreauBpie.apaUe«lauof«ntnl 
upon and treated by Irtamatke for a caranoaa, 
grades^ of the floor cf the mooth, with metastastj 
to tbe cervical lymph nodes. The patient rw- 
taroed lo yean bter in excellent gtsi^ coedl- 
Ikm and with no reanrence which, cf ermise 
b oot the nile in soch cases We hav e not uwd 
the Diethod of inserting ndJum Into tbe growths 
following rtnoval of IM cartilage, as advocated 
tnrLedoi^ IltnoCT and Porumnn WefedthW 
these cases are moch better taken care cf by 
nnpcaJ tnewsures along with im(Satka 

Toe results of treatment of enrebomt cf tbe 
laryTiT have recently been reported bj New tad 
Waugh. In a cooieculhe series of 135 cperallora 
for carrfaoma of the larYnx, 75 tbv rocomiet and 
60 bryngectonirts, there was 1 death. Inimew 
Ing a acnes of ro; patients who were operated 
upoc prior to io» they reported that 5 >esr 
cores were obtaiiwl In Br 3 per cast of the cases 
m which thyro t opar was peifcrmed and io 5^1 
per cent In whkh Itrv P gWomv was periorned 
It was found that the arerage time dtirong li^ 
opera tioD In these Cases was 9 years sod 4 moeitla, 
toe shortest time bong 3 j ears and the 
S4 years A review « the cases tn whk h the 
growths had been graded mfcnwccofcally ihoww 
that nooeef tbe patiots whh caiorsoma of grads 
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NEW, FIGI TREATMENT OF CARCINOMA OF THE LARYNX 


4 was living 5 years later We are now treating 
such patients by giving them deep roentgen treat- 
ment, performmg laryngectomy i month later, 
and foUowmg this again by deep roentgen treat- 
ment This, of course, makes a much more diffi- 
cult procedure technically but apparently is pro- 
ducmg better results We have 2 or 3 patients 
who are well now between 4 and 5 years after 
operation, and we anticipate that this type of 
treatment will produce better results than can 
be obtamed by surgery alone We have recently 
seen a patient on whom Dr C H. Mayo per- 
formed laryngectomy 25 years ago, and this pa- 
tient IS perfectly well 

In addiPon to the epithehal tumors of the 
larynx one occasionally sees an adenocarcinoma 
In this type of case the lesion may be removed 
surgically, following preliminary^ tracheotomy, m 
the same mann er that one would remove a mrsed 
tumor of the pharynx or parotid region 
Sarcomas of the larynx are more unusual Figi 
recently reported 6 cases and New reported 2 
These usually tend to be of a low grade of malig- 
nancy However, we do see those that are of the 
active fulmmatmg type We have never seen a 
patient with an active type of epithehoma for 
which irradiation was us^, where the paPent 
stayed well over a penod of years Some sar- 
comas, hke one we recently treated, are peduncu- 
lated, this tumor filled the entire larynx and pre- 
himnary tracheotomy had to be done The tumor, 
which was attached only to the antenor portion 
of one vocal cord, was remoi'ed and the base 
destroy'ed by diathermy Microscopically it was 
a fibromy'xosarcoma, of grade 4 There has been 
no recurrence m r^ years, so that all highly 
mahgnant tumors apparently do not reqiure radi- 
cal remov al if they are pedunculated 
It is possible m the treatment of chondrosar- 
coma, to shell them out completely They' vary 
in mahgnancy from those wffich are httle more 
than chondromas, to very active mahgnant types 
Some of them extend well mto the trachea and it 
IS impossible to remove them m capsule One 
must rely in these cases on irradiaPon 
Laryngopharyngeal tumors The postcncoid tu- 
mors are pracPcally all squamous cell epithebo- 
mas of grade 4, and m our experience, metastatic 
mvolvement of lyanph nodes is usually present 
at the tune of exammation These lesions usually 
occur among women Trotter’s method of taking 
care of them is the treatment of choice, however, 
the prognosis for these highly mahgnant tumors 
in this region is such that surgery offers little 


except m a limited group of cases We have seen 
these highly mahgnant tumors completely dis- 
appiear under irradiation but the patients stay 
well for only a httle more than a year 
We recently operated on a pabent with a piost- 
cncoid tumor, squamous cell epithehoma grade 
3, somewhat pedunculated, that was attached to 
the postenor wall of the pharynx and upper part 
of the esophagus Following tracheotomy, we 
performed transthyroid pharyngotomy and were 
able to remove the tumor by means of surgical 
diathermy' The pabent was well and without 
recurrence I'yi y'ears later 

In some cases m which the growth is fixed to 
the postenor surface of the lary'nx, without in- 
volvement of the rest of the upper part of the 
esophagus and without any lateral extension, it 
IS possible to perform laryngectomy and save the 
upper part of the esophagus In this way closure 
may be made without requinng a flap of skm, as 
in the Trotter operabon 

Tumors of the pyriform fossa are usually of a 
high grade mahgnancy and, like postcncoid tu- 
mors, usually metastasize early In general, irra- 
diabon offers more than surgery', as these growths 
usually do not produce symptoms early enough 
to bnng the pabent for exammabon when surgi- 
cal measures are worth while 


CONCLUSIONS 


In the treatment of all mahgnant lesions of 
the lary'nx, it is essenbal that the mdividual case 
be carefully studied and that no defimte techmcal 
procedure be fitted to the case until the larynx 
IS explored, and the best method of completely 
removmg the diseased tissue ascertamed The 
method chosen should leave the pabent with a 
good v'oice when it is at aU possible 
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THE DIAGNOSTIC CANCER CUNIC IN A PRIVATE HOSPITAL' 

C. IirRAil U’EAVZR, U D FA C 8 Lot Kyatixi, CUuivmwu 


G' 


I N 1900 cancer flood BXtiiu tLe caw c/ <featb 
in tbo United State*. At the prcKnl time 
deaib* from cancer itaod aecond only to heart 
dlfcajc in total mortaBtr nte*. 

Whh tbo beainninf of the prea en t cemniy rt 
total VO me arcD and experlmeotatkc advanced ao 
npidly that It b nov Impoaatbte for any ktcfaTidaal 
to be a master of all biancbea at tncdklDe. 
Speoalbts itavo appeared and ipedal grocra for 
the dUfDOtig aod treatment of rarikiD* maJUca, 
Indudi^ tnbocnlosu, veooral diaease dtebetci, 
etc. ItbamdlLnownfactthatcancermayattack 
any part of tb* body and be charactenzed by 
Tarkni type* of tnmon The patienta in dink* 
and in ch^ty boapltab ba\e h^ the advantago 
of bdng ftoied by ipeckHrt grotrpt. Private 
tlenta boaerer wot not ahnyi so pcrvOegecL 
. ipaS tberefore the malignancy commlUee of 
the HaDyaood Hartal was f o rme d to try to 
bring the benefit of grearp optoka to the pnvaie 
padeota. 

One of the liiat reqmdte* in the maoigement of 
■ rn«Hgn<wc y i*««e ^ rfkprw ptf* Dw toioadnitlBle 
fa^uSTn training or becaose of the spatsty of 
aae*> the tnunber u caocen aeni br the average 
pfayddan and surgeon eadi year b osually pot 
over 5 th er efor e , phytidam and rorgeoa* In- 
cfividiilly have little opportunity to become pro- 
fidat In the diagnoab of maliguaiKiei lo the 
cariysUges 

It has been* cU pointed cot by previous writci* 
CCL the fobket that the avoldaw delay etapalnc 
from the HmiA tbs padeot tuat rtotkes hb or bo- 
tumor to the time of seeking medical advkr a 
4 mrintfM It boi abo been pointed oat that the 
avoidable delay after the first eraminatloo b} (be 
phyiklan to the rime that the patient re«lve» 
propet tul effident treatment, b jyi nwoth* so 
the total axoidaUa delay time throughout 
our country arertget roooths before correct 
tieatn*iil tt instituted The taking of biopnes b 
feared by many phyaldam and many are not 
equipped to make them. Phjsiciani as a whole 
icon icanew hat haiym t heir o pntons as to proper 
forms erf treatroent b certain given malynanae* 
Group damlnatkn and opinion b iheretae more 
qufci^ sought by the phyildaa for hit patient If 

theac group* or dink* arc arallabk k* w The 

patient b usually nmeh Impiemed by a group 
ii iko mere ^ accept the 

dtuatVm ai it b found and will therefore not 

■.h^lStCWali 


wander from one phnfclan to another leeUt* 
further adrke. 

Treatment must be not cedy prompt but ade 
quote A little ticatiDent becatae a lesln «H7 be 
cancer b unjustlfiahlc The or igfn»l tiethvat 
most be carefully planned and then mctkalousb 
folkiwed Sectcdiry treatment aha- faPme of the 
primary b arely ncctaiful 

There b do doubt u to the benefits erf group 
opinion Id mabgnasirv our problem has beoi (0 
ap^ this meth^ in a pdvatt hosduL 

The malignancy coa^ttee erf tne HoDyaood 
Hosfrftal beran to functloa in ic^ and bis coo- 
tloued to the present rimr. kieetisgi art 
once each week. The personnel ol the cotnonUrt 
has changed very little since its InceplkM, being 
compeaed of 5 member* a general snrgecaL a 
gyn^ogbt, an inlerubt, a pathoiegbt, and a 
nduhgiti- The committee ekcls la ora. chair 
mao vice-chairman, and seaetary anmaHy 
The record Dorse and mahgBancy ialeToe tie a^ 
pofnted bv the bosphal, as U abo a 
tufl coasbtjpg erf a pnetokebt, oettba, anbt, 
deTcaatolcigbt,arolcigm,andpaJixsarwn. The 
cuosulUDU are not required to sued the regulsr 
weekly meeting bot are r e quire d to eomiae 
patleata reJerrea to them, and report their findlngi 
m ppsen or hr smthig at the oett uw e tln g 

The routine pmeedw of the conumttee b as 
follows Patients arc refeti^ to the mihguaacv 
committee by any n^ular pbytldan by card cr 
letter A hteory b taken cm the regulsr mahg- 
acncy form by’ the maUgOMUcy iaterne and tlm 
hbte^ Is read in the cosnmlttee rocen while the 
patirut U bdDg prepared by a nurse in the 
naminlng roots Aite the patient b fc a mi n ed , 
the case u Immediately djecussed m the uinTnlllft 
room Special bhcntcry work, V-rays, cc mdil 
exarmnaXioat, II needed, are requested ci the 
refenin* phyiadan But, as a rule, be wSD dnect 
that suoi work be dene at the bosphiL Bkraa 
are taken, with the cons e n t of the referring phi d- 
ebn, by one mcr u ber of the c c t nin ittee and the 
fifwhngi are tqwjtlcd by the cocmnitlee pathek 
o^st. 

\fter full dlsowpm of the cue e.TS mined and 
d g tlie fynml Ufe then 

krfntly armc* at the rooat approprbte treatmot 


Thtt method leads definltemdividuali^ to hrfh 
diagneeb and treatment 0/ each cue. The o*g 
man then dtcUtet a letter to the refentof pbyw- 
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TABL^; L — STATISTICS OT MALIGNAKCY COlt- 
iOTTEE, HOLEYWOOD HOSPITAL, JANUARY 
I, 1929— JULY I, 1935 


■Vcor 

New cises 

1929 

108 

1930 

no 

1931 

127 

1932 

162 

1933 

225 

1934 

237 

1935— toJdj ist 

108 

Total 

1077 


Patirat visits 

157 

193 

236 

401 

530 

459 

175 

2149 


TABLE H 


Number 


Patients referred b> doctors on Hollywood Hospital 
staff 

Patients referred bj other doctors 
Patients not referred by any doctor 
Cases referred by 251 physicians 
Physiaans refemng from lo to 45 cases each 
Committee meetings from Januarj i, 1929 to 
July r, igss 

Hours consumed in meetmgs 
Letters wntten to pbj'sicians 
X-ray pictures taken of breast cases for diagnosis 
Papers on cancer read outside hospital 
Pajrers on cancer read before HoUyaood Hospital 
staff 

Cancer dunes held before Hollywood Hospital staff 
\nnual meetings of the Amencan College of Surgeons 
attended by delegates 

Annual meetings of California State Medical Soaety 
attended b> delegates 


S09 

182 

86 

091 

23 

332 

750 

riiS 

400 

15 

20 

4 

4 

3 


ctan and the patient is directed to call on his or her 
phj'Siaan m 2 daj s No information -whatever is 
given to the patient either verbally or in -wnting 
Letters to phj’siaans are descnptive of the lesion 
found with definite attempts being made to give a 
concrete diagnosis, with the committee’s sugges- 
tion as to treatment of the case 
Records on all cases are kept on file, -with a 
follow-up These records are a-vailable for statis- 
tics and reference work both by the committee 
and the patient’s physician In cases entermg the 
hospital after exammation by the mahgnancj 
committee, a copy of the consultation letter is 
attached to the history on admission Followmg 
any operation or treatment given, case copies are 
transmitted from the hospital record office to the 
mabgnancy file of this patient This includes all 
pathological, X-ray, and operative reports 
Treatment of patients is undertaken by mem- 
bers of the committee onfy on the wntten request 
of the phj-siaan refemng the case 
When the committee has had an unusuallj 
chfticult case all the data is collected, induchng 
laboratorj' shdes, X-raj films, etc, and these, 
with descnptive letters, are sent to cancer centers 
elsewhere, for advnee The staff of the Memonal 


TABLE in COMPILATION OF TOTAL CASES 

FROM JANUARY I, I928 — JULY I, 1935 


Type of else 

Total number 

■Malignant 

Non MaLgnant 

Breast 

292 

124 

168 

Cervix 

134 

63 

71 

Uterus 

70 

19 

51 

Vagina 

Vulva 

II 

7 

2 

3 

9 

4 

Pelvis 

32 

IS 

17 

Rectum 

40 

28 

12 

Colon 

9 

6 

3 

Stomach 

16 

II 

5 

Esophagus 

3 

2 


Liver 

6 

5 

I 

Lun^ 

7 

3 

4 

Mediastmum 

4 

4 

0 

Pancreas 

S 

5 

0 

Gemto unnary 

26 

11 

15 

Bone 

18 

9 

9 

Skm 

32 

12 

20 

Hemangioma 

13 

0 

13 


TABLE IV 


Tl-peof case 

Total nomber 

Afabgnant 

Xon Vtabgnant 

Ear 

9 

6 

3 

Eyelid 

12 

7 

5 

Face 

80 

53 

27 

Jaw 

8 

6 

2 

Lip 

50 

27 

32 

Nose 

50 

19 

31 

Mouth 

29 

11 

18 

Throat 

12 

S 

4 

Tongue 

49 

13 

34 

Scalp 

N«iL 

5 

2S 

2 

16 

3 

12 

Parotid 

5 

3 

2 

Branchial Cleft 

I 

I 

0 

Thyroid 

0 

0 

3 

Melanosis 

3 

3 

0 

Caranomatosis 

4 

4 

0 

Sarcomatosis 

6 

6 

0 

iliscellaneous 

S4 

9 

75 

Total 

1172 

51S 

654 


Hospital m New A'ork has been most generous in 
assisting our committee in these complex cases 
By using air mad w e are enabled to receive a reph 
from this hospital in r week This aid has been 
much appreciated, and we wish to express our 
thanks to the staff of the Alemonal Hospital for 
theur generous advice 

W^e do not feel that the formation of cancer 
committees or tumor dimes m hospitals produces 
cancer phobias, no more so than does the pubhatj 
given tuberculosis and vanous other diseases W’e 
do feel that a cancer dime is of great importance 
to physiaans of the commumtv and to the m- 
temes of the hospital Physiaans refemng pa- 
Uents, or visiting the dime meetings, of necessity 
are better able to recognize early cancer and wdl 
contmue to become more cancer minded in their 
daily routine 
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Jidimct cd Jcaprct«d suBfoucy to the 
Btttigntacy coouruUrt b pore^ TOtuiiUiy oo tb* 
put cd tbe ftxS. Some ftu dodon ut eelf 
foffident Aod do oot wbh ulTke ctbcn uc feu 
fol dat uliog or uHiif adrjee w0 betffUe tbtm 
La tbe eyo tbe patient or tbtt they zolg^t loac 
tbeLr pa Uen L On tbe mbole the respoDM cd lla 
HoUprood Hoa^uJ lUf hti bedi morn Uun 
tttbuctory w loovn by the number of paUeoU 
rtferraL Twenty per cent of tbe loti] numl^ of 
padenti tn mined tbns fu ha^-e been refemd ^ 
pbyiicaia* not c« tbe HoO/vnod Ho^uf sUff 
ThcK outside pb>-tidaQi ue also fmpnt miton 
at tbe rejpilar mcetlo^ 

Tbe economks of a dbynoUtf cancer dbtkhi a 



No fifum-Ul bt ud e n ihoold be placed on tbe 
boepftaJ per tt Tbe pfajifdaoi forminr tbe 
cotninltlee are arltboot coropenaatton, and eay 
nntloe blopaiet or mloor iaboratorj proerdum 
are re fa r e d to tbe patboioipcal laboratory and re* 
wltboQt ebarje, as abo are im^ \>nj 
Three rooms art placed at tbe dt^Msa) d 
the wcaalttee by tbe borpttaL together wftb 
Duoe aod Rconfutg secretajy vttboot dtarge. 

PatiesU re^rred to tbe coaaittee oa tbefr fim 
N-Wt art handed, t ibp of paper opoo ahkh b 
written a sUtescat La tao paiimpha, telhiM tbe 
fnnclkc&s of tbe cocDsdttee aiulaiLEncfordoaa 
lions to defray oecsssiry e r pensea. LocbtdLag 
pchitbig stenonphy hktortes, etc. These dona 
uins hare rum Lira tarat) fire cents to one 
tboaaiod doQua. 

Tbcie are certain phjaiciaas wbo, after a 
of msHgnsne y b toide on tbetr patient, 
refer Urf pntient bai to tbe conmltUe for 
recaroofoid treauneot. Ibeae padeou, B 
bcepHiBaed are liealed as comslttee cases and 
an approl^lc f« b chaijed to cor et all neceasary 
boapLul erpensea. Any remaining fee b credhed 
to Ifae TnaKgmicy canunictee fond GrataJtous 
serr-lccs ptkWh, as stated, ba\-c ipparenily re- 
paid the boapftal many times, In that a large 
malocitr of these patioiU hs-re been bospftalUed 
In the Heflymood Hospaal for tbe tresimeoi mr 
gestedbr tbe mslignsncy committee Tbeiefore 


tbr admlabtradre departneoCs cd private bc«- 
pitab should luoxae a very optbmstk attltade 
»fth regard to rec o ni p eo sa tiim for irataftow 
services given by tbeir full time pathtjctkal, 
\ nr or narsfng departments 
The malignancy committee fond b oted b tb* 
pnrebaae cd csaeodal statioDOy fihns, pluto- 
mpUc ajyirahTt, and there bare ahays bra 
lands ava!i£tble suffiaect to rvpey erp en s es cf 
one member to the aiinoal met ti ng of tw Anvr 
ban CoUen of Suigeuus This member In turn 
fa npreted to fpead tbe ma}orit\ ot bit time at 
the comentioD In cancer worl. and h fa hfa 
obl^uion, on bfa retain to present to the can> 
nilttre and other Interested pejaiciant, s fcmal 
report of Lnoaiedge gabed 
ftnoiAar 

Tbe mahgnancy ccmmhtee of the HoDysood 
Hospftal bemes thaL 
I Tbe tfiagoosfa and trqtmest of ca/xer b a 
■pccishzed subject and not ooe In sbldi the 
majority of the ^ysldans and snigrtsu hare the 
opportnnltT to beiime proficient 
a Tbe dJSgnoafa and advice as to treatinest by 
a gitiap of cancer minded pbrskbas sctbig a 
offiaon, with adeqoste dltgaiorzic iaezbtles, sttlce 
for rfBrfaucy In protecting tbe Inlotsts of both 
tbe patfant and inept dent's phyddan. 

Tbe avcfdiJje deby tfase before proper 
treatmat fa institniad. ahid fa nowapprodmatf 
ly EOoolbSj nrust he enl doao appreefabJr 
More oor results aQ] show Improrcmcnt 
t. Accuiate dlagnosfa by Uopsy if pomIUe 
sboold be made before treatment fa Insdtoted and 
that treatrimi raojt be pranpt and adeqoalc — a 
bttle treatmcDt because of a Uttle doobt lode 
dligDoalJ fa unhisUfiibk 

$. The life cf the cancer patient depodi oo the 
liirt pfaytkian who Kcs and treats blm tecoeduv 
treatment after faflare of tbe primary tiettmeBl n 
nurly iccceasfo} 

&. Tbe (flagaoatic cancer dink fa pnctkal sno 
worhahk In an iccrttfltcd private bcipftal so kw 
as the rules and ethics of tnedidne are 
Tbe accompanying tabfcs give stacfatfci corer 
log the wori. of onr cotmmttre 



SYMPOSIUM: TREATMENT OF FRACTURES 


THE CAUSES OF NON-UNION BONE GROWTH AND REGENERATION^ 


WLLIAil R CUBBINS, BS.MD. FA-CS, JAilES J CALLAHAN, B S , M D , FA C S , axd C\RLO S 

SCUDERI. B S , M.S , I^LD , Chicago, Iixd«ois 

From the wards of the Cook Couiit> Hospital 


P hilosophy constantly seeks new fields 
for investigation It is, without question, 
the dnnng force of the universe, always 
turning, twisUng, and struggling in an effort to 
go forward, to make things more perfect and to 
discover new and imperfect things that it may 
perfect In other words, philosophy is insatiable 
and we must endeavor to support any study or 
investigation that wiU increase our knowledge and 
make surgerj' and medicme more exact sciences 
But the efforts to perfect our knowledge must not 
be allowed to obstruct our use of those facts which 
i\ e know to be true This paper is an effort to cor- 
relate the known facts about bone growth and 
place them in a workable formula 
When an investigation of this subject is under- 
taken, one is confronted with an almost unbe- 
lievable chaos, brought about by the confusion 
of terms and the multiphaty of conclusions, in 
many instances the conclusions bemg drawn from 
insuffiaent data 

While It IS acknowledged by most physiologists 
that bone can and does grow , the great argument 
m their minds is what makes it grow and from 
which of its 3 major comjionents is the great- 
est growth obtained There is no doubt what- 
e\er, either in the mmd of the phjsiologist or of 
the surgeon, that, when the shafts of 2 frag- 
ments have been denuded of pienosteum and are 
approximated, the cortical bone or osteogemc 
laj er rapidU produces bone and a very firm umon 
takes place And the firmness xmnes with the 
area of approximabon “Femurs of heav3 men 
with mches oxerlapping are firmly umted in 
6 to S weeks ’ Hence the statement is still pres- 
ent in so many textbooks as to the length of time 
required for femoral umon 
But, when 2 fractured femoral fragments are 
approximated, one coxered with periosteum and 
the other denuded of jienosteum, another prob- 
lem IS presented, in that the umon depends en- 
iirelj upon the ahihtx' of the denuded bone cortex 
to produce a shelf upon which the other fragment 
max rest, xxhile the interxemng penosteum is ab- 

'PrcKutcd in i S>-mr«Inm on Frictum btlore the arnica 

October S-N 


sorbed or destroyed Or, if the non-denuded sides 
of both fragments are approximated after the 
force has ceased and the treatment has been m- 
sUtuted, a non-umon is the common resulL The 
open ends of this fracture will absorb bone frag- 
ments, produce some bone, and seal the ends, 
but there -will be no umon 

In these tjqies, which ex'ery surgeon encounters 
at different times, there are certain x^erj’’ defimte 
facts that make themselves exndent The first is 
that cortical bone wiU grow and grow rapidlx' 
The next is that the penosteum can and does 
block efforts at umon when the conditions are not 
favorable These facts do not mean that the bone 
will alwajs grow or that the penosteum will al- 
xvays inhibit growth The bone grow th from the 
ends of the fragments is alwaj's slow, because at 
the pomt of fracture there is alxra)^ a laxer of 
so called dead bone and this must be mobilized 
and utihzed before a union can take place In 
the ends of femoral fragments, these bemg the 
largest bones, we find the greatest amount of so 
called dead bone Or to put it in what our dime 
thinks to be the best descnption, the layers, or 
borders, or edges of bone fragments are devitalized 
to the extent that bone cells m the lacuna will not 
take the hematoxj'lin stain And these ends and 
the fragments are without doubt in a resting 
stage, but are not dead in the sense that a piece 
of boiled bone is dead We are firmlx conxinced 
that this dormant bone is present to a greater de- 
gree m the femur than m anj other bone, because 
of the fact that for manj’^ miUions of xuars femoral 
ends were seldom, if exer, approximated, and the 
accustomed manner of healing has been bx an 
oxerlappmg and corUcal contact We are con- 
xinced that the end-to-end reduction of trans- 
verse fractures of the femur by tracUon and 
mampulation requires from 30 to 50 daj's longer 
to obtam a firm umon than anx other tj-pe of fe- 
moral fracture This delav, which is caused bx 
the readjustment of the so'called necroUc or dead 
end, or, as we prefer, the dormant end, exates 
man> surgeons to examinaUons and mampula- 
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UoQt tbu may deitroy the new qltui and ouue « 
aocHmioD tVe do Mt meaji (o lofer by aov 
TTWfw that a cncL or bfctLiog tbe eaQn will 
ai««>i auw t DCD<tudacL beotw ncii li aot tire 
caie But repeated mejimutidota and molt^ 
readhatmenu are certtimy a tart or b tbe pni- 
dooloQ ot aoo'On/oc 5unoQ« aitoaki realbe 
that many tracsvene or obUqoe frac 

two oi a {aanr re<iuire tnun qo to ( to dty> for 
firm onim, if ibe nxk are cocrectj > affurro' 
mated. Pcirfblj if tlw traction conk( be to ad' 
^lifted that the tooe of (he muaidn coold male 
Bor t^ l premire without peradtdo* a bowinc of 
the bcu a firmer and more rapkf aoloc 
take pket 

'TTie ipeed of bone proliferatkic and the finn- 
nen of oorem in obUqw foctvea, (n which tboe 
is no Interpoaltian of tsmea, catoea n to wander 
if there U a layer of deviuSitd bone b tlri* frac 
toTt panikl with (be haientaa ctnaia, of eqoal 
depth to ti*t cn the todi of tranfrerae fiactniw 
W« could DOt find artidea of proof other in am- 
aaJ erperaaentj or in okaerratico* tjpoo the 
human 

That tn]arw may be ao terrific that iheperioa- 
teom iMj- be tom mto nany laitBcd frapueoli or 
tom frocQ the bone u a whole, Icarmi coe frag- 
ment oxopJctely detraded, there can be no doubt, 
ai we have obamed both type* That there are 
any number and typea of Ttnatk** naat bo ad- 
mitted aa pcaaSbthtio No*, tf one fragment » 
tom oot ca lU peifcateum and the petkwteal tube 
twMed to co v er tbe uen-deBuded end a uoo- 


tmloo k aimoat certain to retaft. On the other 

hand if one tom flap of perioatcinn and attwdwd 
fajcb and muadc h placed beta cm the bone end*. 

ft win trad to Inhibit and dehy bony 
canae a* far a* we can determhg fm tlr Ltera- 
toie tod obaemuloni, only one dde ol the pen- 
oateum a HI prodoce bone. 

So mods for the perioaieum u an bhiUur cf 
bone growth. It ihould be atated, hoaerer tlwt 
the pfetore produced by atrip* of perioateoa eic 
ratrf from each fragineot and the hiturwiit 
puwth of calfn* betaeca It and the fragoMifi, 
CQDiincea moat obamm that alvn cT»>dnW* 
are favorable peifcateum h of the gieatot aid In 
cados /onnatJoQ We;, boaever have oero- ob- 
acrved a detached ttrfp of pert* eum In an ekfcriy 
lodrviduaj growiqr booe at a dkffwi- inm tie 
fractured bone whether tt at* or was not at 
tnehed at one end. The reader mtst be careful 
not to gel ihh finding c o oh u e d with tha add 
froath oi bene »o ctmunonly leen aiouDd the 
efbow ai that apparently h from an oalnowB 
and very dUJerent can»e. 

In young people, pcruwtnoo deudwd from the 
ahdf ad>cmi to each bcoe iragtust aiH. not qd- 
(omsonly ihow a groa th ol bone HtunedotHy 
attached to the perioatews atth a rtlatmly 
amaDer and leaa oenae anwust of bone m tn 
area adjacent to the cema (Fjg i) TUa very 
n/rly ocesrv a the adult ^ piaf i/ated, hot 
ever a atnp cf powwinm adherent at one end 
aith the other end widely dl^}la£ed from the hu 
lore baa never in our erpcnesce ahemn agrortk 
of bone at ita dwtal portion 

Another factor tlat most be cantidered 1* o- 
jrury to the blood lupplv of the bcce a ith the poi- 
oaieum Intact or with an avuhlco of the nsKa- 
teum So far as «c hare been able to ocamt 
taterfcieiice with the blood lupplv aiooe came* 
httie dislnifance Thj* mcaoi that nader ordl- 
OUT dmimttancea, fractures at or near the mitri- 
ent arten heal jost u aefl aa tbo* dwtal c< 
proztimJ loti Bat aheo the h ac i m ed end, datal 
orpro'OJJial to the nutrient vesaei ahlchhaak*® 
injured is aho denoded it ta c e mm oo to b*vf 
ooo-umou and at the time of operatkai the mr 
icon will espeae one of the fractured cod* of the 
bone which will be a bite a Oh a ihgfally puik enJer 
aboainglhroogb the ahitc, the edge* rounded a^ 
the looac (Tagmeat* abaotbed, but do cndenct of 
any dion at boor prohioatjoo from thh htg' 
ment The bone u alive bat dormant, and a •Jo'’ 
umoa may be pfcgnoatlcated, nreapect/ac of d* 
method Qsed in the repair It a acll toititehert 
that a bone fragnimt that u aell Doorabe dlaa 
a iwh, dark red color with blood cwafnf fieny 
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from muluple small pomts These pale fractured 
ends which wc ha^c designated as dormant are 
most commonlj of an oblique or spiral t\-pe, but 
\se base encountered one trans\erse fracture m 
uhich three-fourths of the cortical area presented 
the findings described It is well known that the 
condition desenbed in the dormant ends is com- 
monl> found in detached fragments, but we wish 
to tmphasi/e strongh that this condition also 
occurs in the fractured end or ends of bone which 
ha\e had their NutahU interfered wath b\ an tn- 
jura to the blood supph and an a\'ulsion of the 
periosteum In this t>-pe of dormant bone, the 
cells maj or ma> not lake a normal hemato\\hn 
stain \Vc ha\e not obser\ed a sufhcient number 
of cases to he certain, and in those obsened we 
ha^c had diflicultics with our speamens vhich 
we hope to orercome Good roentgenological 
studies wall show that the dormant fragments are 
much more dense than the normal fragments 
Non-union followang an earh open operation 
with steel plates, uory or boiled bone plates, on- 
la> or intramedullarj grafts of autogenous bone 
in man> instances vail be traced to this dormant 
condition of one of the fragments This dormant 
condition can be present as a result of the acci- 
rlenl it«clf or as a result of the ruthless sacrifice 
of the penosVeum at the time of operation How- 
c\cr, if this condition is encountered in non-union 
and there is also some interposition and an e\u- 
licranl callus from the other fragment, the new 
callus when appro\imatcd to this bone, seems to 
adhere quickU to the dormant bone and, we 
think, sumulatcs it to growth 
\Vc arc coniinced that there is less dormant 
Iwnc on ihc ends of a Iransccrsc fracture of the 
humerus than on the ends of femoral fractures 
and that (hc<c ends wall grow new bone much 
more nqudU than an\ other bones in the bode , 
[xissibK iKxausL m our millions of }cars in the 
upright position thci bate been much more fre- 
quenth brought end-io end where the broken 
iragnienls bate liccn brought into apposition or 
sligluh sepiralcd h\ the weight of the pendant 
distal portion of the ujiper c\trcmit\ 

Jn explaining whe cartilage is a common ac- 
companiment of hone growth do not forget (hat 
as life ccob-cs bone is far more recent than earn- 
lage and has been dewlojicd In the organism 
when a more ngid supporting structure is ncces- 
san n>c iicginnmg of Ixme is a calcium deposit 
in cartilage, 1 Uer a bone structure la comes organ- 
1/ ed in tht calcium dejxmt 1 he-e sanic sicjis arc 
found in the healing of ditieaem ujus. of iracturcs 
tiu process vataing with the blood supple in our 
opinion lUisc sups hill no clinical significance 


Up to the present time w e hax e dealt wath non- 
umon from an anatomical standpoint but we are 
now read) to present something upon v hich to 
prognosticate a non-union at the time the patient 
IS brought into the hospital WTiiIe as a rule, the 
historj , as far as it concerns the production of a 
fracture and as related b\ the individual has 
little value, the historx- obtained from the pauenl 
and from other observers should be of great value 
It must be determined how long the force that 
produced the fracture continued to act, for it is 
the continuation of the force that has cau=ed the 
interposition of tissues, that injures and deslrovs 
the periosteum, that causes its twisting and being 
torn to bits, as well as injures the blood supplj 
of the bone and the adjacent tissues It is a sim- 
ple thing for an mdmdual to crack a leg or an 
arm, have it immediatelv pul to rest, and obtain 
a union But if that arm is caught m a belt and 
jerked around a pullev manv limes with it"; pos- 
sessor following after it, a union is far less hkelv 
to occur To use another example, suppose there 
IS an automobile accident The thigh of one of the 
car occupants is fractured at the moment of 
impact the automobile turns over two or three 
times and in the end, the indivndual is throw ii out 
Dunng these movements he is shaken around in 
the car like a pea in a pod and ohvnouslv the limb 
IS twasled into cverv possilile angle during that 
shaking uji Tliesc arc examples of what is meant 
In the continuation of the force following the re- 
ception of a fracture These factors are the com- 
mon causes of interposuion and dcvatah/gitKm of 
bone fragments and these, in our opinion, arc the 
commonest causes of non-union 

Messv manipulation and frequent interferences 
m the treatment arc other vital factors These 
manijiulations and interferences with the growth 
of the callus are frcqucullj stimulated b\ the fact 
that the X-raj-s fail to show the growth of callus 
We ha\ c rciiealedlv observ ed lirm union in w hich 
no callus wa-i visible in theX-rav plates We wash 
to caution the reader not to place too much stress 
upon the X-rav evidence as to the ah'-cnee of 
callus W’c have operated rcpcatedlv wath the 
idea that there was little, if an\, callus jirescnl 
and have found a well dcvelojicd callus W'c have 
examined patients in whom callus was reported 
ab-ent in the X-rav film and vet wc have found 
union present If in doubt, v ait and do the lca=t 
(KisMhlc amount of handling and manipulation 
Wc hut obeened other ca--cs particularK in 
the upjicr 4 inches ot the ifbia in which the force 
was not great enough to cause displacement of 
tragmciiis and an interposition of tissues or to 
interfere ^cnousli with the blood supph, and vet 
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V Ut Wi fe* Ai«i<w»rf«cp*rtt*m 
uU«t*wOa« n«kt ubt«.*lKk « •!»«« itMtfMn 

Ofl*. tbt iit« (!roai «Urk tte (n/C att tatted ki* 
nttneBUrj ar* bom»*mi$otm<atrmboo^frvs(^ T)« 
ilCeUeipwtfdcatlldQUmi \ttMbMaru«MatM 
a mmII pro • M ukn «d «< mojaal t n*^«t d Ik 

■ a In fWm ^ - <knM » - -- ^ 


U BBn«d t±U Id tlm tbMraafbeM ihetc kukra m 
d!oftrttj>q me yt*g»D«a,gtb«T ttk*ipat«bRr(k 
cnAvttntwstidvbcnikRthoddbaaam lUitb* 
fnlU, )«< (be frafti (eae tb« na^ kab bart CitH akl 10 
crcaaed m ite w{ik tba croartk d (be taibvKlaaf 


tliere Em b(va oao^nkm, due la ibc (act tbat tbe 
booe |vm did ndt ^roir It b tb« om pbM In 
wbidi a fradorc luu cKXurrvd aod he ha\e been 
able (0 be certain that there was do Loter^KaltLA, 
}et a txxMuikia has moiled tVlthoot ounJpula 
lion or anf other (actor ve here cogolcant that 
there m%fit reult a DoCHmjoa. 

MhUlpfe (ractnres as a cause of DCO'nobn are 
hcU kDOhQ bat ere believe that these (raciorea do 
Dot onite bccanae ol a contlnnatkm of the force 


aod IntcrpcaiUon, rather thin becaD« of the imd 
tipiidty d twoc in^uriea. 

Moat oi oar repair of noo-uaion aod roaluaim 
has been accocnpCihed with ociIa>a and (bIcb 
mednOai^ psJts. Ue have not bm pakkahr 
jboct the prraemtlon cf the pcrlocteun ee the 
graft bot sre have been verj paitictjlar about the 
peffamteoin on the fngimts when there vas to 
lie an oola)’ or Intnraedullary graft reoiovlng 
odIt ai nmch perloatcom u vai oecemrT' to 
nale a bed a b ere the cniar was to be appbrd 
and Mt i cnwving the perloateuxa from bonct 
when ncdolla vaa to be fn/ored by an facia 
medoQarir uansplaat. nowever ta the fnlore. 



•here we use ooUy gnfu ac shall pmerve tk 
ftfrloatearo becaose aithoDl goetll^ the 
oective tlkue and prrkatftuD ahen trantpbnttd 
do not die. Evidence h acconmlattog that the 
fragment irfll receive an earlier and better bioed 
supply if the perioaJeuni b allowed to renoln in- 
tact. We have tried detached strips of periostemn 
In an eScei to aid the prolUeratloo of boot hi 
ease of nee-onioo, where ae hare nsed an autog- 
cnous booe grail, bat sa \et we have never sera 
it show lay erMeacx of borw prolderatJoa or 
thonghl that it aided bm proUeratkn la any 
isanoer 

The btiameduOaiy grafts are all intogwm, 
rooghir tnanguUr In shape, and seVkca, d ever 
£ied fusdy in the canal ^ e are sort that they 
do better if tbi^ are hnn rather tian Icok hit 
we have /ear of a oetTaais of the corter d they ait 
drKeo in too tightly However we can say that 
we have seen no coetical netroau U the pefVjstn»i 
has hem left wtact, even If the gralt has l*« 
finoly drbren into the mednlUry canal 

lo refaUoA to the life or death of these Iranv- 
plastsd fragsvents. It o ddinlteir known that all 
of ibt adoli luioe cedi arc dead, shnoketi, and 
i hn Tri cd , as b shown by the hematocyHn stahi 
Bot we arc firmly coovuward that there b We ki * 
transpHanted fragmeat, and h remains fee ear le- 




Fig 4 M P , 29 > ears of age Defect m the libinl crest 
from ■which {ragtnent had been temoved 18 moaths pre- 
\ louslj No eSort at rcgenenlion 

vesUgators to devise some manner bj which this 
life can be demonstrated microscopically These 
fragments retain their same shape, thej'- become 
pale ■with a little pink showing through, and later 
on they become firml}’’ adherent to the adjacent 
bone and other structures At a later jienod w hen 
the structures adjacent to them are removed, they 
wall bleed and at the same penod, if fractured, 
they will reproduce bone As Ryerson says, “If, 
like the autogenous graft, I can retain my same 
shape, feed, and reproduce, death will have no 
sting ” 

If these autogenous fragments are boded for 
one or mote minutes, none of the phenomena 
mentioned ivdl be observed, it is a true seques- 
trum and will remain such, it will absorb fluids 
and after several weeks or months ■will cast a 
veiy^ faint shadow as compared wath the shadow 
cast by normal bone It is frequently firmly ad- 
herent to the surrounding structures and seems 
to be less imtating than a metal fragment, but 
It never grows, never bleeds, and never repro- 
duces bone Absorption of boded bone has been 


obseiw'ed expenmentallj and does occur in the 
human ammal, but it is not common and cannot 
be prognosticated As to which cell is osteogemc 
and which is not, we have no bnef but wc are 
firml} conmneed that the cells betw’een the cortev 
and the penosteum are the most mtal factors in 
the reproducUon of bone \Miether these cells are 
den\cd from the inner layer of the penosteum or 
from the cortical bone, we do not know Nature 
IS obviously cognizant that the adult bone cell in 
Its lacuna is usdess and so permits it to die But 
no one has been able to obsetw'c the actmty of 
one of these bone cells freed from its lacuna 
Now to discuss the area from which autogenous 
bone grafts have been taken A number of radiol- 
ogists and orthopedic surgeons wnth whom I have 
spoken are positive that this area wall fill with 
normal bone at an early date Most of these men, 
however, have been judging this bone replacement 
as it occurs in young people We also have seen 
the bone replaced in young persons Figure 2 
shows the right Ubia from which multiple grafts 
have been removed, and yet this bone has refilled 
the spaces from which the fragments have been 
taken and has added an excess of bone In the 
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^ Tit 6 JH j5 7vtne/(|e Rmuc'ikrtmRiaDtvd 
fnn ll«t «ar(*c* « ute ts npur krml CDcri)rte Vny 
W l tuoi tKH. 

other les, w h ere the mft hu been pUoted, It cmn 
be teen that the hu gr o wn tra( chug with 
it* lEtcreaK In die it bu retcloed Iti Mme ihiM 
thhough It hu DOt fonoed c nnW) with dutcr 
the npper or lower IriOTeot. In the ed« <d till 
bTjic to wl^ the grcft bu been tppUed tncj be 
•een an area from which a fragment bu been r»* 
moved, and at the end 5 jvwn that fragment 
hu not been rcrdaced the dried reataini the 
aarrw Thu riiHA wu 8 J can of w when the 
frigmeot wa* reniorcd. The laat pirtare, which 
ttSlihowi the defect, wu taken when the wu 15. 
The Doncal bcu bu refilled lU epace and the 
ccQgnutaJ DOtMnitei If nmning true lo ioein and 
hu not produced bone. 

Figure 3 wai taken 4}^ rngnthi after a bone 
graft had been takeo horn the upper cud of a 
tibia. TTjepwtfcntwuaborrSjeanofage, The 
edges have been unootbed oB and j-el no ^twl 
athooe reprodudk*! hu been made This Is the 
yoonceat indiTtfoaf we have had who hu railed 
to reproduce and refill a boot defect. 

In DO adult have we observed the T^«mt»oo 
of the anterior tfbfal border from which a frag 


mart of bone hu been removed (FWi 4 tai 0 
Where the antolor mface of the tihfa 
removed in order to obtain a trawpiim and the 
tnedulla hu been uncorerrd, wt fiai that a verr 
thin la>er of bone hu regencfated. Thh hvw b 
•o drik^e in the middk of the defect that an 
artery foretpa can be pushed through It it a a 
httle bearicr around the edw but It never readwt 
anything anproaching^the Toll depth cf the orW- 
oal enrto (f{g 6 ) The edges of tiwac areas are 
an smoothed ofi and the detached fngmnrti slr 
serbed, but no bone growth occurs to obhlente 
the space. It hu made no thffererte wbette 
these fragments were removed with a kw te 
wfajch cue heat might have been a factor cr whh 
a chIteJ where no lethal factor ccuJd be cce- 
■idered. We havr bad fractures ocettr in a of these 
casta from whkh fragments have been removed 
Corgra/is. Strange to nj they entered the wtri 
within a week of each another thej were the first 
cuo of the kind we had ever seen, and, though s 
vesu' hu ri apved lince they tatemi the ward, we 
nave obaerved no other cnce 

We have coukkred orriuJty the artkks b the 
htomture on phewphates and are mre that kh lif 
faetcr In the growth of yooiif booe We thmk 
that some day it Eoay be ntOM to activate the 
frem th b adolt booe and Co aid in heiAig The 
use cf cakfnm nits b the penduedoD of a urdoo, 
S^ven cniiy btrseaouily or iojected at (he dtt 
^ the fnetore, bu nof prowd to hare the least 
possible V aloe, hfy aswo^tes are carrlnctd that 
the Qse of a cmaln vitandn prodoct, the aame of 
which I do not wbh to meDtJoo, had a dutizEt 
Influence npcc the productloQ of arterloadercsb, 
but the cridenq Is too nneertab to J ustify a 
tfre ftatesmt Forther inxatipUioia will hr 
cccdofted. 

The treatment of un-union by boring holes 
back and forth Uirongh the nD-nnited area re 
cBves cccsldcrable coepment b the bteratore ooe 
artick l e putin g 19 cases with 19 ernes. We be 
here that *hf« method will be soerrtsful b prob- 
ably 40 per cent of the cases, and then it can be 
aoexesafni cmiy If there b a very dose tpprrrcani 
tmeef the fragments and a very small amcaatef 

On booe growrth the foflenring facts are eridoit 

I WebebevTtherelslifeprtJcntniaiitocraeei 

booe grafts u eridcoced by retentk* of its ferm, 
anbseqoent bkedmg acd later the reprodoetko d 
booe il fractured. This idc cannot be denaxh 
atrated by the ordinary histoiogicai methods tat, 
m oor it wDl be detDcnstrated later by 

oev histological methods 
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2 Boiled bone, whetber autogenous, homog- 
enous, or heterogenous, alwaj-s remains a seques- 
trum Under certain unknown conditions it ma} 
be absorbed 

3 Penosteum can and docs dc\elop bone, but 

It can also, under certain conditions, interfere 
with bone growdi 

4 In the adult, bone defects of the libial bor- 
der remo\ed for transplant will not be regener- 
ated YEerc the cortex has been removed, bone 
defects are regenerated in a verj imperfect man- 
ner, manj tunes no regeneration at all occurring 

Non-union most frequently results from the fol- 
lowing causes 


1 ExcessN e force that continues after the frac- 
ture has occurred, produang injury to the pen- 
osteum, the structures adjacent to the bone, and 
the blood supply of the bone 

2 Messy manipulation earned out with the 
hope of ascertaining wdiethcr there is or is not a 
umon 

3 Failure of bone to regenerate in certam frac- 
tures of the upper end of the tibia with no chance 
of interposition 

4 Other factors, almost too numerous to men- 
tion, have been given as causes of non-umon 
but, in our cxpcncnce, have had little, if any, 
sigmficance 
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T he treatment of fractures has advanced by 
tremendous stndes in the last two decades 
It has had to do so, first, to cope wnth the 
problems ansmg m and from the Great War, and 
then to deal with the situation created by the 
placing of fracture treatment on an economic 
basis as the result of Workmen’s Compensation 
legislation It is rather intcresUng that the aston- 
ishing improvement which has taken place has 
not resulted m the enunciation of a smglc new 
pnnaple, but has been the outcome of forced 
recognition of the sigmCcancc and imphcations 
along pathological and physiological Imes of basic 
pnnaples evolved many years ago As a natural 
consequence of this new conception of the mean- 
ing of basic pnnaples, there have been developed 
methods of treatment calculated best to meet the 
new demand, that of not only making the injured 
man well, but of doing it m the shortest possible 
tune and at a minimal cost. 

When fracture treatment was pushed mto the 
econotmc field, a new importance was given the 
subject. Once regarded as the orphan child of 
surgery, it has now become an object of sohatude 
Foster parents clamor for its custody Today the 
status of fracture treatment in the field of surgery 
might weD be desenbed by the popular witUasm* 
“All dressed up and no place to go ” 

The orthopedist is firmly convinced that m him 
he the quahties which make for proper guardian- 
ship of this heretofore neglected child of surgery 


The general surgeon is just as certain that the 
proper bnnging up of the little one is Ins sacred 
duty And, as is often the case m matters of dis- 
pute, they are both wrong It is time that a few 
plain truths are recognised before the child dies 
of too much misdirected sohcitudc 

In the first place it is to be kept m mind that 
the care of the vast majonty of fractures will 
ncvTir be in the hands of either surgeon or ortho- 
pedist In the second place, it is a debatable pomt 
as to whether the ability to care for static, mc- 
chamcal, skeletal defects and disease of the skele- 
tal sy'stem cames any greater implication of 
capability in the treatment of fractures than does 
the ability to treat the intenor of the abdomen 
adequately Both fields come under the heading 
of surgery So does fracture treatment But the 
pnnaples involved m the treatment of fractures 
are just as different from those mvmlvcd m the 
care of bone and joint disease as they are from 
those involved m the care of gall-bladder disease. 

Injury has a pathology all its own It has 
physiological repercussions pecuhar to that pa- 
thology And the adequate care of injury is based 
on prmaplcs founded on adequate understandmg 
of that patholoCT and its physiological imphca- 
Uons To treat fractures with economic effiaenev 
by present day methods requires that the doctor 
be a surgeon, that he be an orthopedist, but that 
he have, in addiUon, appreciaUon of the pecuhar 


r«™tad a on Fmo.uro, American C-onc.e of Sursoon,, Son Franctei, 
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THE TREATMENT OF 278 CONSECUTR^E FRACTURES 

OF THE FE:MUR’ 


GROVER C. WriL, M D , C S , HAROLD G KUEHNLR, M D , F I C S , AVi> 
JOHN P HENR\,MD,PiTTSWRcn, Pr><ss\x\Ai«iA 
Pcpartmnit of Siiistp Unn-or*ily of Pi((*borKh and ^fcrcJ Ko^pilal 


T he treatment of fracture of the femur in- 
\o!vcs the studj of a vcr>' important and 
useful member of the human bod\ These 
fractures occur in indi\iduals of all periods and 
Nocations of hfe The femur constitutes an inte- 
gral part of the loner e\tremitj and is designed 
to bear the ivcighl of the bod\ and to serve as a 
means of locomotion Its lateral position, m rela- 
tionship to the peKac girdle and spinal \crtcbnc, 
necessitates its de^clopment as a complex me- 
chamcal structure, nhich is perfectly balanced 
under normal conditions to perform its specific 
functions 

The human body normalK occupies one of 
three posiUons standing, sitting, or Ijing These 
positions are maintained under normal conditions 
by a proper balance between the lower extremities, 
pehne girdle, and spinal column This balance 
maj be disturbed both antcropostenorh and 
laterall}' 

An> solution of conlmuitj of the femur, which 
causes a de\naiion of the normal abnement or 
produces anv disturbance of the normal relation 
of the cvtremities to the trunk, interferes with 
the function of support, locomotion, and proper 
balance, and also casts its reflexion upon the 
function of the spmal cord, chest, abdommal and 
pelvic viscera iTie underhung pnnaples in the 
treatment of such fractures, should be the rcsio- 


out this penod, we have stnven constantly for a 
more construclu c standard of treatment A care- 
ful re\nev\ of the early literature reveals a high 
incidence of disability and morlalil\, a fair pro- 
poruon of which was directly traceable to the 
Jack of proper first aid, to improper medical semce, 
and to poor transportation facilities 
A great proportion of our series consists of an 
industrial group of patients, employ cd in the mines 
of the Pittsburgh Coal Company , whoso activities 
lay wathin a short distance from Mercy Hospital, 
Pittsburgh, Pennsyhania An orgamzed plan by' 
the cmploNCT to improve conditions has occa- 
sioned the training of Soper cent of their employ- 
ees, who now hold first aid training certificates 
First aid stations to the number of 173 have been 
installed within 21 mines Each station has com- 
plete first aid equipment The physician s emer- 
gency oQicc IS coDvenicntlv located at the entrance 
to the mine The patient is immediately rendered 
servnee by his companions with prescribed first aid 
methods The sinct routine of these methods, 
when properly insUtuted, so that the patient may 
be transported safely* to tlie hospital, reduces the 
dangers of further destruction of tissue and the 
development of shock, ashas been pointed out m 
timely fashion by Bancroft 
Wc have always entertained a feelmg that the 
story of success or failure in the treatment of 


ration of function and equilibrium of the limb 
when balance has been disturbed 
A careful review and analysis of our own work 
over a penod of many y*ears bnngs to bght the 
many difficulties encountered in the early* day's 
and the institution of better and more modern 
methods within recent years 
The increasing demand of industry and the 
intelligent public for better results should keep 
us mindful of our duty to a problem which we 
should consider as within the realm of major 
surgery, but which until wathin the past few years, 
has been looked upon lightly by the general sur- 
geon 

Space does not permit a broad discussion of the 
problem, so that we hope that merely a brief 


fracture of the femur, whether it pertains to res- 
toration of funebon or mortality, is wntten dunng 
the first 48 or 72 hours after injury* 

Our prehminary measures are quite conserv- 
ative and caubous An immediate survey* of the 
pabent is made to reveal the presence or absence 
of shock, the ty*pe and nature of fracture, and the 
character of bis associated mjunes If only 
moderate shock exists, and the first aid immobiliz- 
ing splints are secure, he is carefully placed in bed 
without the removal of his clothing, to minimize 
further trauma, to avoid further shock and to 
Mcape the infrequent but occasional sudden death 
from fat embohsm Preliminary* X-ray films as 
a rule are portable RTien the condibon of the 
pabent peraits, the limb is carefulh cleansed. 


L , \ \ jjctiDics, me iimb is carefulh cleansei 

expenence m the develop shaved, and temporanlv immobibzcd W a Bud. 
ment and progress of our work on fracture of the extension and is retamed in a ^1 7 

femurfromx9i6toi93smaybehelpful Through- Further measm^ 7 or Se of shock are 
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tloa id fracture of tha oech bu pnmd qoht lath- 
uctoey Tbe Inaertko of the pfa into tbe dUL 
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geons, aotably the Fracture Comimttee of the 
Amencan CoUege of Surgeons, who have accom- 
phshed much to standardize the vanous forms of 
treatment 

We have endeavored to estabhsh, during the 
first a days, a method which will promote perma- 
nent fixation The early ^pphcation of well 
apphed adhesive extension with 30 or 40 pounds 
weight over a pulley, moldmg by coaptation 
splmts, suspension in a Thomas apphance, are 
suffiaent at times to obtain complete length, good 
ahnement, and appromroation in bafiy com- 
mmuted fractures Extensive commmution, we 
have found, favors early and rapid development 
of callus Not infrecpiently m this type, we find 
evidence of mterposmg fragments which delaj'S or 
prevents the development of union The impor- 
tance of early recogmtion in such conditions can- 
not be overemphasized, and early surgical inter- 
vention IS clearijr indicated m order to avoid de- 
layed or non-union 

The extension method with the aid of the 
Steinmann pm or Kirschner wire has not proved 
so satisfactory in fractures of the middle or upper 
third In supracondylar and displaced fractures 
of the lower third, our results have been quite 
gratifying 

The many advances which have developed m 
the open method of reduction withm recent years 
have estahhshed Its position among the standard 
methods We do not consider this procedure a 
routine measure but reserve its selection m the 
treatment of acute fractures, when we fad to 
accomplish good coaptation and retention by the 
closed or other conservative methods The selec- 
tion of open reduction in acute fractures should 
be established at a timely period before the 
regenerative properties of the bony and soft 
tissues have hecome exhausted Delay in opien 
reduction is costly and reflects unfavorably upon 
the real value of the method 

The uncertainty of the plaster cast as a sole 
permanent, retentive, and fixative agent m frac- 
tures of the shaft precludes its use as a reliable 
method of treatment 

We_ have endeavored to perfect a simphfied 
technique for open reduction which will assure an 
orderly operation with speed and safety The im- 
provement in our techmque has been m the in- 
stitution of certam important measures the 
Hawley table, nitrous oxide oxj'gen anesthesia 
with carbon dioxide reventilation, standardiza- 
tion of instruments, and blood pressure observa- 
tions during the operative procedure 

The advantages of the &.wley extension table 
m open reduction of the femur are numerous 
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Following careful adjustment of the patient to the 
table, the entire field of operation is prepared, 
before the admimstration of the anesthetic Fol- 
lowmg exposure of the fracture, reduction and 
correct approximation can be had by gentle me- 
chamcal traction, which reduces traumatism of 
tissues to a mimmum. 

The selection of the type of anesthesia is of 
great Importance with reference to the vanous 
contnbutory factors m the development of shock. 
In 103 open reducbons, the following types of 
anesthesia were administered ether, 23, mtrous 
oxide oxygen with carbon dioxide combination, 
78, spmal, 2 The advent of complete mtrous 
oxide oxygen anesthesia on our service m 1921 for 
open reduction of fracture of the femur was an 
important acquisition in the prevention of 
shock 

The third factor of importance mcludes the 
perfection of a properly systematized techmque 
dunng the operative penod, by which the opera- 
tor can conduct the procedure wnthout mterrup- 
tion The selection of a few simple, j'et useful 
instruments, which the operator can handle with 
ease, has always been our desire This practice 
has simplified the difficulties of attempting cor- 
rect approximation and has permitted the apph- 
cation of the fixative agent with a mimmum dis- 
turbance to the bony and soft structures We 
have confined our fixative agents to bone grafts, 
wire, and the Sherman vanadium bone plate In 
badly commmuted fractures with displacement 
when open reduction is indicated, the use of wire 
and plate has been found useful In non-umon 
the use of a properly secured bone graft has given 
us almost perfect results In a majority of cases 
we have favored the vanadium or alloy bone 
plate which can be easdy fixed, if temporarily 
secured to the shaft by a Lowman bone damp 
The msertion of the screws can then be performed 
rapidly by means of a special gauge screw which 
corresponds exactly to the size of the drill bit. 
Each screw has been previousl> attached to a 
retentive screw driver in order to expedite its 
appheation The soft parts about the site of frac- 
ture, induding the fragments, are handled care- 
fully and disturbed as little as possible except for 
the exasion of mterposmg muscle or hgamentous 
tissue This 13 a frequent finding and undoubt- 
edly a factor m the failure of reduction by the 
closed method In delayed reduction, one fcds a 
rapid transition of the mterposmg muscular tissue 
into dense firm fibrous bands 

Excessive traumatism and disturbance of the 
early reparative mechanism of the tissues, which 
IS difficult to avoid in open reductions in delayed 
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TABLE n —TYPES OF FRACTITRE AS TO 
LOCATION 


TABLE in — SUMIIARY OF A^^ERAGE N-RAY 
SERIES PER CAPITA 


Silt ot fnictuje 

C»MJ 

Fracture ol neck 

42 

Intcrtrochantenc 

It 

Shaft— Upper third 

51 

Middle third 

09 

Lower third 

41 

Supracondjlar 

10 

Intra articular of knee 

7 

Double fractures 

7 

Ixication unknown 

to 

Total 

27S 


Xon-operaUve cases 

Toul 
\ raji 

AveraE* 
per patient 

1916-1935 

147 

I 9 

1925-1935 

396 

4 I 

Operativ c cases 

1916-1926 

X36 

3 5 

1925-1935 

258 

4 4 


TABLE I\ —CAUSES OF POSTOPERATIVE 
DEATHS 


An attempt to standardize the average number 
of X-raj senes including all \neivs for a complete 
study throughout the entire penod of treatment, 
IS rather difficult, however, the records shown m 
Table III afford a fairl> accurate aA erage by ex- 
cludmg 20 X-rai-s in certain deaths which oc- 
curred shortly after admission 
The selection of the fixative agent, we find, de- 
pends upon the character and location of the 
fracture For man} years we have favored the 
Sherman vanadium bone plate Its application 
to the femur represents a high percentage of un- 
absorbable foreign substance and interferes m 
certam cases mth the local formation of callus 
The simphat} of apphcation and the firmness 
and secunty of apposition when conectl} inserted 
hai-e outbalanced certain cnticisms which have 
been offered against its use In our senes of 103 
open reductions, 82 bone plates ha\e been used 
In 9 cases, or 11 1 per cent, their remoA'al was in- 
dicated for vanous reasons Other tipes of in- 
ternal fixative agents were used when csfieaall} 
mdicated In the senes reported, the follownng 
fixauves were emplo}ed bone graft, 3, wire, 11, 
nail, 5, screws, i, and no retentii'c appliance, 3 

Cases of dela}ed and non-umon were 3 and 5, 
respectively, in the entire senes of 278 cases 

The presence of local wound infection in our 
senes of 103 operative cases fortunatel} was low 
Five wounds were involved, 2 of which developed 
septicemia resulting in death The 3 remaimng 
were entirely local, 1 of which defimteh dela}'ed 
umon 

A summary of our mortalit} tables (Table V) 
has proved ver} mteresting and undoubtedly will 
be of great assistance m our future worL In a 
total of 278 cases there were 32 deaths, or ri 5 
per cenL Included in this senes are many pa- 
tients who died a few hours foUowmg admission 
to the hospital 

Our records mdicate that 21 died wnthin 5 days 
after admission, 18 within 2 day's, 13 withm 24 
hours, 9 withm 8 hours, and 7 within 5 hours after 


CaMi 

ShocL, embolic 3 

Septicemia 2 — 

Total S 

admission A considerable number of these pa- 
tients had sustained severe associated inyuncs, 
which not only delayed the emplov-ment of ade- 
quate local surgical measures but were direct con- 
tnbutors to the cause of death 
The non-opcrative cases total 175 with a mor- 
tality of 27 or 1 5 4 per cent This rather high per- 
centage was influenced, as noted, by the great 
number who died shortly following admission 
The operative cases, which total 103, showed a 
death rate of 4 5 per cent Included in this group 
are 2 cases of fracture of the shaft, 2 confined to 
the neck, and i of both neck and shaft on opposite 
limbs The cause of death m 3 was attnbuted to 
postoperative shock of an embohe type, the re- 
maining 2 developed septicemia some time follow- 
ing the operation from wound infection 
The general causes of death, as found m Table 
VI, show that shock of vanous types and tox- 
emias as the result of acute infections, are the 
major factors Other causes as noted, namely, 
coronary occlusion, circulatory failure, uremia, 
and pulmonary' embolism occur infrequently' 

The pnmary desire ol every surgeon undoubt- 
edly is to save the life of his patient Second in 
importance is the rehabilitation of the injured in- 
dividual, so that he may again assume his pro- 
ductive position in soaety at an early date The 
hospital service extended to our patients by the 
employer includes, in addition to the treatment of 
their acute illnesses, complete phy-siotherapy 
which not only' hastens their return of function 
but IS deadedly beneficial to their employ er 
A review’ of our senes with reference to hospital 
confinement and total conv'alescence shows an 
average of no 2 days and 252 3 day's, respectiv'e- 
ly The average hospital confinement of closed 
reduction was 95 6 day’s, for total convalescence 
was 213 7 days The average hospital confine- 
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TABI-E VI — SU 1 IMAB.V OF THE CAUSE 
OF 32 DEATHS 


Traumatic S 

Hemorrhage S 

EmboUc 7 

Cerebral compression 1 

Toietma 

Lobar pneumoma i 

Influei^ pneumonia 3 

Hypostatic pneumonia 1 

Septicemia a 

Gas bacillus r 

Pentomtis i 

Other causes 

Coronary occlusion i 

Circulatory failure a 

Uremia 1 

Pulmonary cmbohsm i 


ment for open reduction was 134 8 days, total 
convalescence for open reduction was 266 6 days 
The evident disparity noted m the cases with- 
out operation as compared with the ones with, is 
to be explamed by the fact that the group treated 
by closed reduction includes not only Aose pa- 
tients who died shortly foUowmg admission but 
also those with the less grossly displaced frac- 
tures of the femur 

We have endeavored in this discussion to in- 
dicate the interesUng factors m the progress of 
our work with the hope that it may contribute 
somethmg of value m ^he standardization of 
treatment 

In conclusion, it has been the authors’ hope and 
mtent to present an impartial review of 278 
fractures of the femur The methods of therapy 
have at all times been held fieuble Improve- 
ments m techmque have been accepted and 
utilized m every instance when found apphcable 
to the given case and withm the scope of our 


table VIL — ^AVERAGE HOSPITALIZATION AND 
CONVALESCENT PERIODS IN DAYS, 278 CASES 

Averese 


tUyi 

Average hospital days no 2 

Average hospital days of closed reduction 93 6 

Average hospital days of open reduction 134 8 

Average convalescence 252 3 

Average con\ alescence of closed reduction 213 7 

Average convalescence of open reduction 266 6 


talents At no time has stereot}'ped procedure been 
employed or advised, rather, it would seem to be 
the dictum of expenence to allow each case to 
warrant the particular measure of care it may best 
accept 
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fibvda inward as well Much can be done with 
strong thumbs Some surgeons use screw pres- 
sure with a funuture clamp or its equivalent Per- 
sonally if thumbs seem inadequate, I am apt to 
use a hammer The knee is protected wnth a felt 
pad, and the blow or blows are dehvered close to 
the joint over the broken condyle and the upper 
front of the fibular head In this way any possible 
damage to the evtemal popliteal nerve, in its 
cun^e about the fibular neck, is avoided The 
method works and has the advantage that the 
force of the blow may he dehvered upward as 
well as mward, which is what is wanted There 
has been no case of local damage as the result of 
the pounding, and the reduction of the fragments 
seems to be as accurate If not more accurate than 
that produced by any other method Perfect 
restitution is, of course, never attained, but ade- 
quate repair and function do not seem to reqmre it 
The next problem is the maintenance of reduc- 
tion It must be remembered that an mstant’s 
relaxation in the correction of the leg as a whole 
means disaster and the reproduction of the ong- 
inal detonmty by muscle pull Therefore, a close 
fitting plaster cast is essential The cast is molded 
to give pressure outward on the inner side of the 
knee and inward on the lower part of the lower leg 
In addition moderate pressure over the broken 
condyle probably helps After 3 weeks, gentle 
mobon is begun but with the leg supported or 
hanging straight After a month, a cahpier splmt 
which gives support by padded plates at the in- 


dicated points may be worn by day and the plas- 
ter cast at night After the lapse of 5 or 6 weeks, 
weight beanng with the sphnt is permitted Un- 
supported weight bearing should not be allowed 
earlier than 12 or 14 weeks after the injurj" The 
end-results depend mainly on the thoroughness 
of treatment With the treatment just outlined, 
there should be no unstable joints 
Mobon of the jomt to a right angle or better 
may be counted on, the mobihty varying from 
that point to an absolutel> normal mobon 
Broadly speaking, however, some loss of knee 
flexion results, but stable, sbong, painless joints 
are secured If fractures of this tj-pe are not re- 
duced or are poorly reduced there result a con- 
spicuous genu \'algum and some, often great, 
lateral instabihty, which necessitate such relief 
as can be obtained by supracondylar osteotomj 
and correcbon of the weight beanng fine 
In conclusion I would make a plea for the care- 
ful study of fender fractures so common in these 
days of auto bafiic mjunes so that thej may be 
recognized and treated as a real fracture enbty 
This injury’, so often underestimated as to its 
seriousness, needs and greatly ments real studj 
and most thoroughgoing care 
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bone or bones When the hematoma is found, by 
shght suction or uathout suction, a hght colored 
fluid IS aspirated into the synnge, then the 2 per 
cent novocain solution is slowly injected mto the 
blood pool If the blood is from a vein it will be 
much darker than the fluid from the hematoma 
Injection is contmued without withdrawal of the 
needle until there is analgesia and complete mus- 
cular relaxabon, or marked tension of the tissues 
from the infiltrating solution When the needle is 
withdrawn, the opemng is sealed mth gauze and 
kept sealed untd the fracture has been reduced 
Many years ago, a dentist gave me an mspira- 
tion about local anesthesia He had the reputa- 
tion of doing dental v ork without pam I called 
to see him and noted that after making his anes- 
thetic mjection, he left this patient to work on 
another patient, thus givmg the anesthetic time 
to deaden the tissues Reduction should not be 
attempted under 10 imnutes, and often the anal- 
gesia and relaxation is not complete until 30 
minutes have elapsed Relaxation and analgesia 
thus secured will last from i hour to i }4 hours 
The more one uses this method, the more enthusi- 
asbc he wiU become, as there is so htUe pain and 
discomfort, such p^ect relaxabon of muscles, 
and usually such ease of reducbon 
htdicaiion Local anesthesia can be used in all 
fractures, even compound, except fractures of the 
spme and the pelvis Age is no contra-mdicabon 
Advantages An assistant is not necessary and, 
in isolated areas, the pabent is saved much suffer- 


ing and long waibng untd an assistant can be 
called to give a general anesthebc It allows for 
repeated manipulabon without the necessity for 
a second anesthesia or a long conbnued anes- 
thesia If the fracture is assoaated with brain 
trauma, as so many of the fractures due to auto- 
mobde accidents are, and a general anesthebc 
cannot be given, local anesthesia must be used 
Too, when there is profound shock, general anes- 
thesia cannot be used, but local anesthesia can 
often be used and will actually lessen shock by 
reheving the pam of the jagged end of bones 
mublabng the soft parts Most pabents are pro- 
foundly grateful for the local anesthesia and will 
co-operate fully and helpfully as so many have a 
horror of being put to sleep 
In our clinic every fracture is treated as an m- 
dividual case and not by any set rule, formula, or 
standard We study the fracture on the X-ray 
film, we study the pabent, the surroundings, and 
then we deade whether we shall use local anes- 
thesia, mtrous oxide gas and oxygen, or ether 
anesthesia We are profoundly impressed with 
the marvelously safe and simple method of reduc- 
mg fractures by injecbng a 2 per cent novocain 
solubon mto the hematoma surrounding the 
broken ends of bones, but we are sbll using 
nitrous oxide gas and oxygen and ether anesthesia 
for reducbon of fractures W^e will conbnue to 
use that method of anesthesia which seems best 
adapted to the parbcuka pabent, time, and condi- 
tions present 
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Fortunately, filling stations are usually found 
at or near these sites and are operated by a good 
class of people, consequently they can usually be 
selected as highway first aid stations of the Amen- 
can Red Cross Wayside stores, residences, and 
farmhouses also can be designated as stations 
when it IS deemed advisable The state highwa> 
patrol IS m possession of valuable data that will 
be of use m the selecbon of sites on the highways 
A system of mobile first aid stations should like- 
wise be placed m the pubhc utihty compames’ 
trucks, and in other vehicles that ply regularly 
up and down the highwaj-s Trucks tbus equipped 
will greatly expedite this science 

The second consideration m the selection of the 
station IS the abihty and wiUmgness of the pro- 
pnetor and his helpers to give an effectual first 
aid service The permanency of the personnel of 
the stations is a third pomt to be taken in mind 
before deadmg upon the site 

waj' of equipment, each station must keep 
on hand a suffiaent quantity of first aid supphes 
such as IS contained in the Red Cross kits a 
blanket, wooden splmts, a Thomas-Murray 
upper extremity sphnt, a Keller-Blake lower ex- 
tremitj sphnt, and a stretcher There should 
also be two or more persons tramed m administer- 
mg first aid to the mjured and fixed traction 
method of transportation available at all times at 
each station Day and mght service should be 
operative If certain stations remam open only 
dumg the day, then they should display a sign 
givmg the location of the nearest full tune station 
Care must be exercised m the selection and 
trainmg of the first aiders They must not only be 
taught the administermg of first aid but also them 
relationship to the injui^ person and to the phy- 
sman who is to have charge of the case They 
must understand that first aid service is strictly 
an emergency measure, earned out after an aca- 
dent m the absence of a physician, and that it is 
preparatoiy' to medical care which must be given 
as soon as possible Only emergency first aid 
service required at the time of the acadent is of 
course permissible, and all injured piersons given 
first aid care must be seen by a physiaan 
The Fust Aid Comnuttee of the Amencan Red 
Cross and the Regional Committee of the College 
should co-operate, and tram those selected to 
serve at these stations An adequate traimng 
would he that provided in the Amencan Red 
Cross regulations for first aid course of 15 
hours of instruction, or its equivalent. In addi- 
tion and of equal importance, there should be 
given a thorough instruction m fixed traction 
method of transportation for fractures, which is 


apphed before the mjured person is moved We 
should consider fractures as emergenaes and the 
initial treatment as the most important Resi- 
dents in the vncmity of the station then should be 
tramed so that the> can assist or act as pnnapals 
m case of an emergency No charges are to be 
made for fct aid service or supplies, and no 
gratuities allowed 

A special acadent report form has been pre- 
pared by the Red Cross, and a supply of these will 
be kept at each station to be Med out bj the 
operator, givmg an account of each person in- 
jured TTie stations should also be provided with 
a telephone, if possible, and either a medical 
directory or a hst of the names of the nearest 
physicians and approved hospitals A sign let- 
tered on both sides will occupy a prominent place 
designatmg each Red Cross first aid stabon 
Road markers mdicatmg the locabon of the sta- 
bon will be placed a half mile away on each road 
leadmg to bie stabon An organized volunteer 
automobile transportabon service, if needed, 
should be established at or near each stabon, so 
that the injured may be transported to a physi- 
cian’s office or hospital Ambulances, passenger 
cars, and small trucks may be made atmilable for 
this Agam there will be no charge for the volun- 
teer transportabon of the mjured, ambulance 
service, however, when necessary will be paid for 
by the mjured 

The approximate cost of equippmg a stabon is 
about S30 00 The cost of the arbcles needed 
should be apporboned about as follows twenty- 
four umt Red Cross fitrst aid kit, S6 25, Thomas- 
Murray sphnt. Si 25, Keller-Blake sphnt, $2 25, 
blanket, $5 00, stretcher, $6 00, stabon sign, 
$4 50, and two to four road markers, S2 25 each 
Four road markers of course wiU be needed if the 
stabon is located at an important crossroad 
Wooden splmts can be made locally under the 
direcbon of the first aid committee member, and 
the annual upkeep should not exceed Sio 00 
There is no personnel cost m conneebon with this 
work as the enbre service is on a volunteer basis, 
from the time that first aid is given unbl the in- 
jured person is dehvered to a physiaan or a hospi- 
tal Then and there the free service ends, and it 
will be expected that direct payment will be made 
to the physiaan and hospital for their servnees 
The cost of operabng this service then will be 
sUght and can be easily financed from the pro- 
ceeds of the annual Red Cross roll call with such 
finanaal assistance as can be secured from other 
sources A plan now being worked out, if success- 
ful, would furnish the money' for extendmg a net- 
work of stabons over the enbre countiy 
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code reopoDilbk for Iex opettUoa. He [a tein 
Toohi ccMDpcnle vfth a member of Ibe Regiocukl 
ComtfQtlM or a tubroomUlM iTv*fBVii>r 
them [hey would locpect etch »Uti» u katt 
occe t moDlh to tee 11 tbe &m tld« an rmbw 
toMnf u tfSetent cervVx aitd Uepiof tbe fim 
aid eqnipmffTt In proper aadltioc. At dw «<mi» 
time tb^ could amace for tin repUcesient of 
UKd Bouritb tad collect tbe acetdeot reporta 
for tbe Chapter Exccuthre Committee. 
veuM Ukewice check op oo thie Tuhiateer trant' 
portatkn icrviceicbre uatmetSata ms to tbe db- 
poBtloQ of tbe Inkirtd, aad fafhnr op acddait 
caeca to aee that Ibej bare re c ebred prop er care. 

Tbe state high wav petrol alio sboold be tnined 
in bnt aid and &aeo tnctfoa method of traoEnr 
tattoo by mernben of tbe Fbat Aid Commiute 
and Reponal Cunmlttee. Tbej should cany 
cards ibowlag Umr capablh^ to reader first aid 
to tbe hijmre^ a Red Crraa klL wooden ipBaU, 
a TboDL^Momy tsCat, and a Keller Btaks 
sphoh Ibey tbow IreTceBt]/ cooUct tbe first 
aMatailcaa oe (beu patrol. A eUipky of (oteieat 
1b each lUiloci, iu grv te , and tbe penoctada 
abiBty to use Ibdi equipment ImelQgtstty wlQ do 
nmdi toward faelphtg malataiaTifQant prepared- 
am 

AoddenU rtsultmg la bmfcwa, cats and apraina 
can be ehm fiist^ eaiilr In <aae of I»ttBrea 
ertreme care siurt be eaada a d la tbe first hand- 
U ng to aecid fartte Injmy to the bone tad toft 
stroctom. BetweeBcmeandweaDdabaHainiioo 
factma ocrar la tba Dnlted States each year, 
and manr of tbem occur on tbe airways aao 
blghatyi. Tba metfical profeuiCB mmt nalxe 
tbe need of and cany Into effect mere gcoeraBr. 
tbe firM uactk* method of tranapartaUoa of 
fractorea. Evey doctor ahookl be *dl ttaiDCd 


in fint aid and fired tracdott so he can tnatract tka 

pib&c to tbeaa asetbodi and actbrly assfat k 
carniny cm tUt iivt an ea t. Ibe fiW tractlaa 
method cd transpcrtatloQ of tbe injured can ba 
carried out 'vny aatblactorily by a hy 
aher a short tndnlng and with die peeper mint, 
Cheic^ laattrlaf pnAectVKi to tbe hartorra 
and a rednetixi la tbe doe of recoirer y liw Boy 
Scoots of Aaerica. tbe penociBri of oar rq[riar 
ant^ and fiat au crews in tactories and 
are tsuaBy so trained. 

Slocc moat oi tbe ibwav and highny fiat aid 
fa) ranote pfaccs b gfrea by the layma, they OMBt 
ba propeny prepaid to tbese ryw* when 

calied upoc to do ao. Ibe maaneT la vhlcb tW 
injured pence b apUnted and tramported b of 
fiat Importance. &lany a simple ImctiiTe has beta 
c tai mted into a compoond nactina wfafa men 
damage dooe to tbe soft atntctiirc throo^ 1a- 
primer first aid attenrioB. Oo tbe other lau h b 
mhsaud that there b an rrerage sarhif cf cee 
bondrtd dcflan in the treatment of each ectram- 
fitctoie fa) wfiJi^ tbe fixed traetJoB method h 
oaed. Were thb mttbod nnlraaa] It wDoldteioh 
la a saring of apprirdacauriy ibbtr mHSoii dob 
laa a ymr to tbe country ai a wbcac 

WbcD tba statkxa an eaaWbVd, th* chapter 
iboold anaaaact tbreogh tbe ampaperi that 
(bb activity bfpenthre a that comnninhy Tbe 
artide should tril of tbe natan and tbe pzr 
pose of tbe aerrict and tbe kxalkia of tbe itabots 
1 am BBC with tbe wboia hearted co-cpcntloacK 
tbe Amerkain Red Cram, the Aoericaa CcJlft e ef 
SvjrgeoQa, and tbe kity a netwtrk ef first ala lU 
ticaa can be spread acroa the catm 'Onlted 
Etato within a verr lew yean at the moat, stt 
Uom equipped and ipahMd to five an eflkJal 
aerrlCT to t he Lojund travelers Oft tbe tirwsn and 
oo tbe bdrfawayi And whftn tbb b aocotopuahed, 
It b Dot oeyood tbe bound* of p«fl:fity 
the men pro cou of the* eutkiaa wID c heck 
OUT mounting toQ of aeddeaU CertiWy s*n 
statkea win be aa crer prsseet wandng to care- 
kaadrirrr*. 
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THE IMIMEDIATE AND DELAYED TENDON REPAIRS 

MICH \n L M ^S0^^ M n , F \ C S , Chicago, Iiuvois 


miecUon, and tend to heal relatively rapidly, 
although often in a lengthened condition if a 
reasonable approMUiation is obtained, and may 
even heal spontaneously if merely immobilued 
The sheath-enclosed tendons he suspended m a 
sj novnal hned tube by a thin mesotenon through 
which a rather meager blood supply reaches them 
If the mesotenon is mjured or destroyed, senous 
nutntional disturbances ensue, the tendon suc- 
cumbs easily to infection and reparativ e processes 
are scnouslj retarded or ev'cn suppressed These 
tendons heal slowly, even under ideal conditions, 
and their surgical repair should be undertaken 
only when asepsis is assured and adequate facih- 
ties are available 

A phj'Siological factor which works both for and 
agamst the surgeon is muscular tonus mth which 
IS associated the phenomenon of tendon retrac- 
tion Even with the relaxation obtamed by splint- 
ing, the tendon is subjected to a constand> v'arj - 
mg pull which exerts a force upon any suture line 
and, despite our best efforts, pracbcallv alwaj'S 
leads to some separation of the stumps Howev er, 
the suture hne and the tissues bndgmg it across 
are subjected to a constant directional force 
which detemunes the hnes of structural growth of 
the new tissue Without this force, our efforts at 
tendon repair would probably be fratless 
The amount of retracbon of the proximal stump 
vanes with the length of the muscle tendon and 
the nature of the surroundmg bssues The longer 
the tendon and the more tortuous its course, the 
farther it retracts Tendons wi thin synovial 
sheaths retract much farther than paratenon cov- 
ered tendons Immediately after division, the 
proximal stump can be brought down If, how- 
ever, the retracbon is allowed to persist, perma- 
nent shortemng occurs and, for this reason, pn- 
marj’^ suture is the procedure of choice Howev er, 
smee we are deahng with acadental mjunes, we 
must weigh carefully the advantages of primary 
suture against the dangers of mtroducmg mfec- 
bon mto imcontammated tissues m our search 
for the proxunal stumps Under ideal condibons 
pnmary suture is justified, if such condibons do 

'Prcientcd in the Sympoiiuin on InduJtritl Mediane and Traunubc Surgexy before the CDmcal Congiess of the Vmencan Colle~e of 
Surgeoni, San Frxndsco, October 28-Novmb«r I 1935 *' 
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T he mtelhgent surgical repair of injured ten- 
dons IS dependent upon a knowledge of the 
anatomical and ph^aiological charactensbes 
of this bssue This knowledge has dev'clopcd as 
the result of the pabent labors of manj men* to 
whom we must acknowledge our great mdebted- 
ness The bme at our disposal does not permit 
an extended discussion of the general development 
and extensive hterature on the subject of tendon 
surgery W'^e hav'e gone mto this on two previous 
occasions The papers of Sterlmg Bunnell, of 
San Franasco, have done so much to fashion our 
ideas of tendon repair both m this country and 
abroad, that thej' must be read by anvone who 
attempts to do this tjqie of surger>" 

Tendon consists of long parallel strands of 
strong collagenous bssue, insecurely bound to- 
gether by a sheath which sends mto it fine septa 
dividmg it mto a number of separate bundles 
This bmdmg bssue offers httle resistance to sepa- 
rabon and fraymg of the fibers and makes poor 
anchorage for suture matenal The handlmg of 
tendons and the mboduebon of sutures mto them 
require a careful and speaal techmque, fine m- 
struments, fine needles and thm sbong sutures, 
and a method of suturmg which secures a sbong 
hold without disrupbng the tendon, damagmg its 
blood supply, or mterfermg with end-to-end 
union 

Although poorly vascularized, the tendon re- 
ceives its blood supply from three sources from 
the muscle proxunally, from the penosteal mser- 
bon distalljq and from bssues surroundmg it 
along Its course Tendons without synovial 
sheaths are surrounded by a specialized tjqie of 
loose vascular areolar tissue, the paratenon, from 
which numerous blood vessels enter around the 
whole penphery Such tendons are relabvely well 
supphed with blood, are relabvely resistant to 


* For a of the literature on the subject of tendon Burgerj’ 

extei^e bihhttfTB^c references, the following article* ahouJa i>e 
™tca H^n:,F BjcBehandlungderSehneirv'erietrtingeii. Ergel 


with 
COD 

Ergebn^d 


Our u Orthop^ 1933 26 174-394. Koch, S L. and'^ilASO'T M L 
Divuion of nerves and tendon* of the hand wth a discussion of the sur- 

S cal treatmttt and lU results Surg^ Gynec, & ObsL, 1933, 56 x-39 
lASON M L., and Sheabon, C. G The process of tttdon repair an 
erpenmcntal study of tendon suture and tendon graft. Ar^ Sttrg« 
1032. 25 615-^3 
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Mt cxIm, il i» betta judfmeet to dbuMe Md 
dose (be wm&d, utd tta «tit uduI betfaiy h*t 
ooccHTcd be^cr« KCdockxj utist b dooe opda 
ftKptk coQ>£ti«a n e uv-e maeh to gila toxl 
oelV A feir wxfcK' tbae to kM with & mmt. 

A Uody d the btttokf^r o( IrtKktt Ktntfa- hai 
tTepph— M tn the prom TbofiiMooko 
between tepdon eoeb b ejfetted bf tbc pcokfm 
tkn of oaeoective tbcoei ebout tod witius the 
tnxkKL TUi prohknlHQ bej^ « tbart cuw 
After rolore irilhia A (rw the ctumpA 
Are haed m A Gbrobkttv: iptmt The Aecocvl plwjc 
Ib tbc proem b the repAV wKicb p cocew b from 
the tenckn UJ«U aa Actial profilerAiku <4 tesdon 
cdb Aerou tbe np. Ibk proUioAtke emn be 
•eat u cAriy u the fotmh (b\ titer >at«c but it 
proqo d* <reitc tiovbr Asd doet not bad^e Uw 
defect for tram 10 to 14 <bv> Ai thtt teodoe refi 
ptoWeratJOO btcocoa ao opportAai U«or m 
rMmfntnuTJ UttOD tbt theAlh tMAnrt brfu ajCAJD 
to AARtsK thnr foaettoo as ebdm( umqc* iber 
become Anobr Aod bx, to ai to penrut ^idlnt of 
the tcMkn 

The Wood Ajg^y for leodoc repair mnat. ol 
Dccenty entne nuinly Irom the coDUfocoA 
noce the DOiiiba of vtaatb ms enuin the 
teodoD )d a UufitoduAi dtrecuoe tA atbaB. aikI 
the vAKmUr tloA ti dunuuebed bv voture tsAtcnAl 
Etam* the rtpATAUve proceiA, it a aefl for the 
ttodoa to be m coouct with ^AAcabr Aod hu 
pentendmom umuca If ihm tmuee be denie 


Ai>d £broo»> berry AAd perteauAl, the to* of eokMt 
or the tesdon fnlt a cemin to bea»e hraty 
Adbenst tad con-foietke nadti. 

The imme-dfA tg trcAicnest lead a ed the pAthsd 
Ailh A teodoD Injury vfl) drpewd npon Uo {k 
ton of prACbetUv miaJ hopcrtAsec. Thoe am 
the fieudet ti-Aibbb h» atnyuf oel praprT 
•cac^ reptir tod the fonfltioo of the Aocni 
liw rcptlr of divided ttsdooi, Abtfher is u 
AppATtot^ bap Je VDBBd or ta t ray cotnpSaUd 
mpvy drooid oe^cr be AUemptAd tmint e\aT 
laohty for the moR cArefol and noe-hanbd 
wort a Actibbk. Ttodw b to •mpubfa to b- 
feetko that we feel that u fmt, pomhfy erea 
irrmta can mwt be takes to obCttn AAd prcAenr 
Atepra u b AbdomfuAl or istnccrAnbl wnoy 
liie •uryeoo Rhosld not Attesipt thm proctonW 
wfthout AdeqoAtr trAioed lAnttArwr. Except in 
'oy JATO cAACf, A |eoetAl AAOthetic wfllbere- 
tint, became of the ItSj^ of tbne anO' 
•ary to fd»u/> tod resolr the tewdew ini 
•erood, becaose the blood prmure ceff 
to cooUtjl hleedii* becoowt quto aatKawole to 
tbe ttaaneAthetittd ptoenL Tbc prtper bitra- 
mntA — Sue oeedkA, toinreA, teHACicni. And hr- 
ccpt'^mtbcAthaod it b worse than mkn to 
Attciapt the nture of fine lendoAt with the erfr 
ntry opoAtin* roooi etpjfpeoent ^ 

Rjrfyoti IwrwAftf iheiold be btnJiir with thb type 
of Aoirery tbould be coo vemnt mth Ih* »d* 
toeoai r^tewA, end •bootd htve the pAtle»cr t® 
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Fig 2 Case 2 Condition of hand i ^ea^ after primary suture of completely 
di\'ided median nerve, abductor pollicis longus, flexor carpi radialis and palmaris 
longus, and of partially divided flexor poUicis longus and flexor digitomm sublums 
of the middle finger To be noted especially is the rotation and abduction of the 
thumb 


go slowly and carefully about hts worL Tendon 
surgery can neither be undertaken as a nunor pro- 
cedure sandwiched m between other operations, 
nor can it be relegated to untrained mtemes or 
house officers 

The second factor to be considered is the con- 
dition of the wound itself Friedrich’s experi- 
ments have shown that the time elapsing between 
the reception of an mjury and the surgical care is 
of considerable moment Withm the fct 6 hours 
after an injury the wound is contaminated, but 
IS not as yet mfected, since bactena as found in 
dust, dirt, and other foreign matter, are not 
acclimated to the cultural requirements of human 


tissue Dunng the tune thej* are becoming ad- 
justed, it is possible to remove them mechanically 
by washmg and excision, thus rendermg the 
wound relatively aseptic After this penod of ad- 
justment, of 6 to 8 hours, has passed, we must 
consider the tissues to be infected The sooner, 
therefore, a wound is seen and giien care, the 
greater are our chances of obtaming primary- 
healing Up to 6 or even 8 hours, most wounds 
can be cleansed, debnded, and closed In the case 
of tendons, suture should seldom be attempted m 
wounds over 4 hours old, we may cleanse, ddbnde 
the wound, and close the skm, but we must leave 
tendon repair for a later date 



a- b c d 


J’ig ? Case 3 Multiple lacerations and abrasions of the left hand due to an electric fan injuij 
Immediate repair lyf hours after injury a and b. Before operation. The most important injury is a 
mvision of the extensor tendon and jomt capsule or er the proximal interphalangeaf jomt of the mdei 
Mger c, d, and e, Condition of the hand 6 weeks later Functional return weU started m the mdex 
finger Patient was already back at work at time photograph was taken. 
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to Aex dA>l et Um tksal) c, d. od t, 

noDlk* i/tCT «&d tixQil ntoa Tkn m pac 
fw^dwi raunDDD el fwaetxm 


Um degree at oontunlcUkD at the wocmd 
moU be cemndcTed before Leodoti reptir It umkr 
Ukm. It b obrlomly to etttbfiiii 

« IefiB lte (ziterU for wo^ ogalanrictartoo b 
a natter at nrgicij Jqdgnmt GefiertUy ipesk 
bg. ire caa tty that toimdt reerired oat-<if-daon 
ae£ (roatlj coottml gated iritb unet or faniin 
dirt, axe too dangerouily toOed to tBow teodoo 
repair wfaereat wonadi received lodooct, or bj 
cl^ objecxi, geaertOy kod tbexnaelrei to pet 
nary nticre. 'Hie cooditkxi of Ibe patkiUa 
hand* at the dme of the tn^t^r. aitd ibe utore of 
the fim aid treatment ihenia be aKzrtaloed. If 
tbe handa vere gronlr aoOed, If rap or dir^ 
bandkerddeb Toe died as draeiDga, If the voaod 
was handled or explored witbxt brorft of taepab, 
It b toatlly better Jodgmeot to ckame It tbor 
ooriily cloM tbe tUo, aod deby teackn repair 

Ibe natora of tbe <Gvlded teodod b of lin]Mr 
taacc in tbe d ecirinn Tbe panUeDOD^oTcred 
tend oca, became of the Iccmt amount of retne 
Uoo, greater mbtance to Infectkn, aod greater 
teode^ to beal, do very vcQ iritb prloiary 
■utore. The tbeatb-endoacd teodoci on tbe dor 
nl and Tobr turfacra of tbe wrbt, with keg and 
faldy good racaotesioei, heal pre tt y ireD after pri- 
naiyritsre. In caae of dhbtoo of the flexor ten- 
dci9 OD tbe i-olar mfacea of tbe flngeri and 
tlramb, e ip e al e uLB b alovty teaching oa that 
aeccDdary repair b the vber procedure. 

TIm foUowint bdef oae reporta hare been 
adected from recent rwi>« cf Dr Somner L. Koch 
and myieif at Paaaarant Memorial Ho^iftal, to 
fDoatrate tbe aiteda of d edtlo o betveen per 
fonnlof primary aod aecindaiy repair 


•p, anrdoM • nx w Jui boo* and tktat b 

timncti a ftui dm neatme a dnp bctrtM ef Um kh 
wdB. A bsMndqort vM appuird at «Mct aiimlictnaaf 
«aa piKcd onr the iKKousa, nd th« pitieat fatal 
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tha vend «u aneMd, iDdn r«a a^fed to Um daa, 
and tba rroad na cqjcnd nk oatrMBOta Ike 

' to Pnaamt UoiDotl B^pail to 
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■ ■iMi lf cl aoBp tmi aatoL aad tto ajarad B/alaw t 
idainflfd Then vw bmaa a t a op toa drrtaioe at Um 


floPT taadoM W Um BxUia fiwar Tha wAhMM floco W 
tlM das tal btUa Coyvt, tto Ikanr paths Icecm, aad tka 
Hrwnr rmijm Btwmrim V01 paithAr dmdid Tk* tDctoea 

*aa otaeded apatrd for a Uitkt ihataaca atoif tka thar 

tidaot tk(iertBaaudUNdmihdhT*ctiiearat«rtafd 

Tto Usdoa wm izat aatanl tko tka aedna oem, a^ 
tke r m ad na doaed aUk Se^ ab ntana m tka ^ 

..•f<nnp<hMaa,aaliknaalaetxieibtkafka. A^tot 
totp tka voat ia Botoala flezKM aad 


datJikuCkci tkal retataca et Cke Uaob 
wcantaoDaf (Flf i d,e,0 tafartbacfattoiLaet aadiia 
atm f tfmu ttMB. 

Can a U L., Pnaarmal NoaMU H a^ l 
(lls7 tollayr wj) TWBatiE^«Mh,a*fd“ 
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Fig 5 Case 5 Division of median nerve (partial), thumb, and sensorj loss on the radial half of the palm and 
flexor polhds longus, flexor digitorum profundus and volar surfaces of the thumb and mdei finger and radial 
sublimis of mdei finger on broken porcelam faucet 3 months half of middle finger e, f j g, h, 1, and j. One month after 
previous to ^air, a. b, c, and d. Condition of hand before operation. Flexion is beginning to return m the thumb 
operaUou. There is loss of flenon of the mterphalangeal and index finger A strap has been fashioned to produce 
jomts of the mdex finger and thumb, loss of rotation of the rotation of the thumb and relax the the n a r muscles 

anesthetic was administered, and the soap and water cleans- J’ears, mjured his left hand m an electric fan and was 
mg was repeated. There was found an almost transverse brou^t at once to Passavant Memorial Hospital emergen- 
laceration of the radial two-thuds of the volar surface of cy room. There were found numerous lacerations and 
the wnst with complete division of the abductor polhas abrasions (F15 3, a, b) (i) Laceration over the dorsum of 
longus, flexor carpi radialis, palmans longus, and median the promnal mterphalang^ jomt of the mdei finger with 
nerve. The flexor polhas longus and flexor subhmis of the divusion of the extensor tendon and of the jomt capsule 
middle finger were found to have been partially divided. (a) Laceration and abrasion ov er the lateral surface of the 
The divided tendons and nerv e were sutured with fine silk, middle phalanx of the mdei finger with loss of one-half 
and the wound was closed with fine de rmal sutures, the square mch of skin. (3) Small lacerations over the volar 
wnst was held m semiflexion on an al uminum sphnt and a surface of the proximal mterphalangeal jomt of the mdei 
pressure dressmg was apphed. Heahng occurred b) pn- finger {4) Abrasion with loss of skin ov er dorsum of the 
mary intention, and the patient was discharged on the distal phalani of the imddle finger (5) Laceration over the 
sixth daj after operabon Exammabon of the hand i j ear promnal mterphalangeal jomt of the rmddle finger (6) 
later (Fig 2) showed good motor funcbon, mcludrag re- Lacerabon on the dorsum of the middle phalani of the 

turmng power of rotabou of the thumb middle finger (7) Lacerabon on the v olar surface of the 

Case 3 SC, Passavant Memorial Hospital, 18298 pronmal mterphalangeal jomt of the middle finger (8) A 

Qune II to June 13, 1934) This pabent, male, aged 28 lacerabon at tte base of the nail of the rmg finger The 
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patient was a mechanic, and although his hands were 
grcasj and black, thej were not contaminated with street 
or garden dirt, and a pnmar> closure was decided upon 
He was taken immediately to the operating room and 
anesthetized. The whole hand and then the wounds were 
thoroughly washed nith generous amounts oi soap and 
ivater, devitalized tissue was eicised, and primary repair 
was performed The jomt capsule and the extensor tendon 
of the index finger were sutured and the skm closed o\er 
them Two denuded surfaces, one on the mdex finger and 
one on the distal phalanx of the middle finger, w ere co\ ered 
with razor grafts, the other lacerations were closed by 
suture An extension sphnt and sea sponge pressure dress- 
mgs were apphed The man was discharge on the third 
day, to return at mter\ als for dressmgs Heahng occurred 
per pnmam and the patient returned to full time work 4 
weeks later The degree of functional return 6 weeks after 
operation is shown in Figure 3, c, d, e Subsequent exam- 
ination has shown further improvement m flexion of the 
proximal mterphalangeal jomt of the mdex finger 

The 3 preceding cases illustrate the indications 
for primary tendon repair All 3 patients were 
seen almost immediately after mjury, and opera- 
tion was performed within 3 hours In each case 
a relatively clean object produced the mjuty', in 
I case, a glass door, m another, a broken piece of 
glass from a 5 gallon water bottle, and m the 
third, an electnc fan The hands of the patients 
were relatively clean, although m the case of the 
third patient, some e'rplanation is necessarj' This 
man was a mechanic whose bands were constantly 
subjected to grease and machme dirt Although 
at first glance there imght be some question as to 
the advisabihty of primary suture, it has been 
our experience that machme shop contamination 
is not as dangerous as soil or street dirt contami- 
nation Such hands are sometimes quite difficult 
to cleanse, but we have found that they are 
usually amenable to primary repair 

The 4 following reports deal with tendon m- 
junes repaired secondarily, at mtervals varying 
from II w'ceLs to 4 years after the mjuiy In 2 
instances, no attempt was made at the time of 
the injury' to repair the tendon damage, m 3 
instances, mcomplete operations were performed 

f-Ase 4 E W , Passavant Memorial Hospital, 19569 
(October 2—5, 1934) A housewife 26 years of age 
^stained a deep cut with a paring knife on the volar sur- 
face of the proximal phalanx of the left thumb She treated 
this herself by the application of an antiseptic and an im- 
mobilizmg dressing, and heahng took place m a few days 


Fig 6 Case 6 Hivision of median and ulnar nerves, of 
flexor digitorum sublimis of index, middle, nng, and little 
lingers, and of flexor digitorum profundus of the middle, 
nng, and httle fingers Secondary repair months after 
injury a, b, c, and d, Before operation. The transverse 
scar of the mjun' is seen across the base of the palm The 
patient rannot flex the middle, nng, and httle fingers at the 
mterphalangeal jomts, cannot abduct and adduct the 
fingers, and cannot rotate the thumb or oppose the thumb 


She was unable to flex the thumb at the metacarpophalan- 
geal jomt following this mjury (Fig 4, a, b) At operation, 
II weeks later, a complete division of the flexor polhcis 
longus was found The distal stump had rolled up and 
retracted to the region of the mterphalangeal jomt while the 
proximal stump had pulled upward to the base of the meta- 
carpal, but was prevented from retractmg any farther by a 
well developed mesotenon which was found at the region of 
the metacarpophalangeal jomt. An end-to-end suture 
was performed and a sphnt was apphed to keep the wnst 
moderately flexed and the thumb adducted and only 
shghtly flexed The wound healed by primary mtention 
with complete restoration of function (Fig 4, c, d, e) 

Case s W V M , Passavant Memonal Hospital, 1407S 
(hfay 18-25, 1933) A dentist, aged y ears, cut the palm 
of hts Tight hand on a broken porcela in faucet, February 5, 
1933 A tourmquet was apphed and the man was taken 
to a hospital where a tendon to the index finger was sutured, 
and a search was made for the fle,xor polhas longus tendon 
which was not located The skin was sutured and the 
wound healed by primary umon After the wound had 
healed, he noted loss of sensation of the palmar surface of 
the thumb, the mdex finger, and radial half of the imddle 
finger, and loss of fienon of the thumb and mdex finger 
At time of examination, 3 months later (Fig s, a^ b, c, d), 
there was loss of fienon of the mterphalangeal jomt of the 
thumb and index finwr, and sensory loss over the radial 
half of the palm, volar surfaces of the thumb and mdex 
finger, and radial half of the middle finger The power of 
rotation of the thumb was absent 

At operation May 19, 1933, the flexor polhas longus and 
both flexor tendons of the mdex finwr were found to hav e 
been divided The median nerv e had been partially divided 
just at the pomt where it gives ofi the common digital 
branches, and only the branch gomg to the contiguous bor- 
ders of the nng and middle fingers was left intact-The ends 
of the flexor polhas longus had separated about tlA mches, 
but after bemg released, moved freely m the sheath, and a 
good approximation was obtamed with some difficulty 
The flexor tendons of the mdex finger were sutured end-to- 
end and the lumbncal muscle was laid between them The 
median nerv e was somewhat difficult to suture, smee, after 
exdsmg a neuroma and scar tissue, there were three distal 
segments to suture to one proximal segment. The incision 
healed per pnmam, and the condition at the end of i month 

15 shown m Figure 5, e, f, g, h, 1, j, which show flexion to be 
retummg m the thumb and mdex finger A strap was 
apphed to produce rotation of the thumb One y ear later, 
the mde.x function was 90 per cent normal, the distal pha- 
lanx of the thumb could be fully flexed, but could not be 
completely extended if the metacarpophalangeal jomt was 
extended Rotation was beginning to return to the thumb 
The area, still anesthetic to cotton, was hyperesthetic to 
pm pnek, so that there was good evidence of sensory return 

Case 6 D H , Passavant Memonal Hospital, ryopS 
(February 12 to February 19, 1933) This patient, a girl, 

16 years, on October 31, 1932, was carrying a jar of toma- 
toes across the floor when she shpped and fell, broke the jar, 
and Eustamed a deep laceration of the left palm. A clean 


and httle finger e, f, g, h, and 1, Two months after opera- 
tion The fingers can be flexed, but cannot as yvt be com- 
pletely extended A. wnst strap and thumb loop have been 
apph^ to rotate the thumb and relax the thenar muscles 
j, k, I, and m, were taken 6 months after operation It will 
be noted that the fingers can be completelv flexed, though 
they can not as yet be completely extended The fingers 
can be shghtly abducted and rotaUon of the thumb is 
returning 
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The ■wound healed per p^viam and physical therapy ■was 
started early Two months after operation, flexion had im- 
roved considerably and a ■wnat strap and thumb band had 
een apphed to rotate the thumb and relax the thenar 
muscles (Fig 6, e,f, g,h,i) 

Six months after operation, the function of the hand was 
excellent. The patient ■was regainmg power of rotaUon of 
the thumb, the thenar and hypo thenar atrophy was disap- 
pearmg, and except for some trouble m extending the three 
medial fingers, her hand was quite useful Sensory exami- 
nation at this tune showed begmnmg return of response to 
pm pnck over the proximal three-fourths of the palm 
Case 7 F B hIcA , Passa^vant Memorial Hospital, 
14368 (June 6-13, 1933) In the spring of 1939 the patient, 
a man 36 years of age, sustamed a deep laceration of the 
aim of the nght hand, when a porcelam faucet handle 
roke while he was trymg to turn oS a shon er The wound 
was covered with a towel and the patient was taken to a 
hospital where an operation was performed, at which tune 
the tendons of the mdex finger and thumb were sutured and 
the wound was closed Smce the acadent, he has been 
unable completely to flex the mdex finger and thumb, and 
there has been marked sensory impairment of the palm 
Upon examinahon 4 years later (June, 1933) there was 
found a puckered transverse scar m the palm over the 
region of the transverse carpal hgament, there was sensory 
impairment to hght touch and pam oi er the area of div 


tribution of the median nerve, and unpaired flexion of the 
interphalangeal jomts of the thumb and mdex fin^r A 
diagnosis ■was made of median nerve division and division 
of the flexor tendons of the thumb and index finger The 
only mcompatible feature m the picture ■was the lack of 
impairment of rotation of the thumb (Fig 7, a, b, c, d) 

At operation there was found division of all the sublimis 
tendons, of the flexor profundus of the mdex fingw, of the 
flexor polhos longus, and of the median nerv e The prox- 
imal segments of the divided tendons had retracted i to 
3 inches above the ■wnst. The proximal and distal segments 
of the median nerve were located the distal se^ent at the 
level of the outstretched thumb, the proximal, m the carpal 
tunnel Although there was no question as to complete 
division of the median nerve, the thenar muscles showed 
remarkably good nutrition and not at all the picture 
typically present after median nerv e division. After care- 
ful freemg of the divided structures, the profundus tendon 
of the mdex finger and the flexor pomcis longus were 
umted by end-to-end suture, the subhmis flexors were re- 
paired, the neuroma ■was excised from the median nerve, 
and end-to-end suture performed The deep palmar scar 
and fibrotic remains of the transverse carpal ligament were 
e.xcised, the wound ■was closed, and a pressure dressmg and 
dorsal sphnt were apphed The wound healed mcely and 
the begmnmg functional return j month after operation is 
shown in Figure 7, e, f, g, h. 
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TANMC \CID AM> SILVER VTTRATE IN BURNS' 
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h*i bmoght about a D«r conxptkiQ d 
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derriop becanae tir trcatncBt doa not dtcd 
tbem. Tbe treatmoit htn printed pjei far 
tonaidcciQtrdUiicaIlHKlido\dcpEDenu UtCtct, 
the Unnic add-aUrCT nitrate irntment change* 
tbe bom leaks into ahoost a stur{ical vmmd 
Tbe tmUmt ot a aeriooi bom fi carried oat 
aa foUenn Tbe patient li a ttarcotk wUch 
b repeated ai of ten u mar be oKertiTj for cam- 
fort. Fhiidi most be (creed throo^boot (i) 
Cftaae or oQ in aoj form tb^ld not hare bm 
ate 6 If Bad) an »ff£anSce xwioTtaiioJtl} baa 
been made It mnit be reaocTMd vltb eti^ or 
bemiiw before treatment b applied. AJlblebaaie 
to be opeoed cod aQ kime cUo aod other bomed 
ibne are to ba remored. A tbunxi^ appAcatkn 
ot (mb 5 per cent t&nsk add adotm u oauk 
BWiAi u CAttoo raab* FoOoving ibk, to per 
cent iQrer skate Mhiiioo m eppOrd In tbe mim 
mutoer Wbaa tbk Kcood tomkw b pn oo, a 
protective as^lan (onaa at ooce Thua, a t^ 
tial f tna c riy retpaind up to u booit b accom' 
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a tent heated bj eirctnc Urtt bolba and tbe areoa 
treated ore dried and kept ^ Dryfa* ibe coagu 
lum and keepteg k dty U of tbe ounoat hnpor 
tance In a (e« da>a the coagehun beglm to 
kotn and b removed aa early aa poauble When 
ibe emts ctaoe sway kure treu aod oot bfre* 
quimtlv an, of tbe homed caifacea will bo foond 
to be cntkely bealed OccofknaQy moistnre viQ 
be hidden faenenth croata abeie drying baa not 
been accortmfiahed aallaftclofOy aod aueb areaa 
are onbeoied arben the cmiti cofoe aaa> Where 
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Fig 3 Case i abo\c, R B Fiitj four ptr cent 
tannic and and sil\ er nitrate 4 hours after burned 
graph taken on fourth da\ , show mg back and left side 
Fig 3 Case 1 Same as seen from the nght front 


gasohne bum Treated uatb 
Dravnng from sectional photo 


Other antiquities of medicine Tannic acid alone 
(4) tans the surface in from 12 to 24 hours, and a 
further period is necessary’ that the area mat be- 
come drt' Tanmc acid solution follow ed bj sil\ cr 
nitrate leathenzes the surface at once, and it is 
quicUt and easily dried and kept dr> The sur- 
face becomes tanned and dty' in minutes instead 
of hours The rapid formation of coagulum, 
through the rapidity alone saves li\ es 

fATien grease has been applied and/or the areas 
are not kept dry, the progress of the patient is not 
as favorable as here outlined The temperature, 
pulse, and blood counts go shghtU higher and 
there maj be traces of albumin in the unne The 
nearer the outhned schedule is adhered to, the 
better wall be the results The treatment is best 
earned out in a small room rather than m a large 
room or w ard 

The loss of bod> fluids is stopped at once by the 
prompt sealing of the oozing surfaces A pro- 
longed concentration of body fluids is inimical to 
life The early formation of the coagulum sup- 
plies a barner through which the loss of bod> 


fluids cannot and does not take place Shock is 
immcdiateh and definitely minimized bj this 
treatment, and patients pass through what other- 
wise would be the period of imtial shock, in good 
condition Thus thej a\ oid the first critical 
penod of their bum Not infrequent]) , 24 hours 
after a severe burn, instead of being m shock, the 
patient wishes to go home or to cam) on his 
business from his bed 

Under past treatment of bums there is an ab- 
sorption of substances which affect the kidneys, 
Iner, spleen, adrenals, and other internal organs 
Such effects have not been noted m patients 
treated pnmanl) b) tannic acid and sihermtrate, 
in the absence of grease Unnar)' suppression, 
albumin, and other abnormal elements, except 
sugar in the early specimens, haxe not been 
found Thus this hazard is minimized 

When moisture is applied to a wound over a 
pieriod of hours, infection deri'elops and the tissues 
become edematous mth some further breaking 
dowm In the few minutes reqmred for the apph- 
cation of the tannic aad and sih er mtrate solu- 



Fig I Case i (Continued from facing page.) 
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lions, the Ussues do not have time to ab^rb 
moisture and become W'aler-logged, therefore, 
the} dr} quick!} and do not break douTi 
Instead of the usual blood concentration, we 
find that the hemoglobin and red cell count re- 
turns carl} to normal The nhitc blood cel! 
count IS Ion, the staff cells being rclatirel} few 
throughout the entire hcahng penod The tem- 
perature and pulse rate arc surpnsing!} Ion at all 
Umes, and the organisms of mfccuon do not 
develop Moisture taken from beneath intact 
coagulum has shoim no bacterial growth, while 
that from broken areas showed Staphvlococcus 
albus 

men extremiues are mvoKed, the} should be 
placed in slings within the tent to allow the cir- 
^laUon of warm. a\r entirely around Vhem, thus 
keeping the coagulum dr} on all surfaces Man} 
patients with less extensive bums who usuall} 
reqmre hospitalization ate ambulator}’’ with this 
trratinent, and not a few are seen by the surgeon 
onl} once or twice Dressmgs of any kind are not 
required, the patient being admonished to keep 
the treated areas dry 

The second critical penod, that of infection, is 
also conspicuous by its absence, because there is 


little or no moisture or infection beneath the coag- 
uluni, as all surfaces are commonly completely 
healed when it comes away No cause, there- 
fore, c-vasts for a ■^condary temperature nsc on 
the sixth or eighth day I'hc treatment provadcs 
in antiseptic covenng for the burned areas and 
one that is insoluble and not absorbable Coagu- 
lum formed by the application of tannic acid 
followed by sihcr nitrate is thin and fle.xible and 
allows motion, cspcaally turning 
The frequent disturbing of the patient by the 
applications of the slower method of tanning is 
avoided, the nurse s major problems are the ad- 
rninistralion of fluids and the keeping of the coag- 
ulum dry Further local applications are not 
necessary except to those few blebs which ordi- 
narily make their appearance on the second day 
Intravenous and rectal fluids are required for 
only' a short penod, as the mouth intake earlv 
assumes large proportions under the urgings of a 
diplomatic nurse At least looo cubic centi- 
meters for cverv' 25 pounds body’ waght, every 
24 hours should be admimstered The necessity 
of administering salt must not be o\ erlooked 
The repeated appheahons of medication which 
rapidly become cold and w et the bedding, add to 
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plel^ cocnbfaied with the taaioc kU 1b tn n 
lace noldf and la hied in loch a maiincx that ae 
alwccptlcG taiaa pkee for in no ctae in ridd 
thlf Uratmest haa beoi apphed has that bees 
any endrnce of anyda. ody patknt tbo 
baa died fotlovinc the tae of thk treatment was a 
77 tear old nan with an 80 per cent bum. 

IiIko (imuD fa datro>ed by the direct acdox 
ol the burning agent aril when the fnmary de- 


•tRKtlm rer u ovea all ^thebal u 
(boin of deep (tandi, then iLm rcafthif or other 
rctvQstnictko ur o ce d mea muat be dew and tha 
cperatloQ had beat be dene eaiiy Under trea^ 
neot by Armtr tad and nlva- nftrato If pe*JC 
baa not hem pjmooaJy appfled, there k no for 
ther breaking down of Uarae, the epllhdl*^ 
itfkly growl out over the bumiri area unde the 
p coagufnm, and Jbcaing fi accompfiahed xili 
1 and cooUactoita. DetaD* “ 



BETOfAN TAXXIC ACID AXD SIL\ER XITRATE IX BURXS 463 


nursing must be earned out unth this treatment 
as uith tannic acid alone 
The tannic acid and siher nitrate treatment 
has been used by the author approximately 16 
jears for the rcmoi-al of tattooing It was first 
used for the treatment of bums about 2 years ago 
following a bum on his own arm The result was 
so superior that he was encouraged to use it on 
patients wth small bums Fmall> the treatment 
proied Itself bj successfully healing a 54 per 
cent bum and the patient left the hospital on 
the forty-second day Tannic acid and sili'er ni- 
trate has been found valuable also m the treat- 
ment of superfiaal mjunes, which it seals, pre- 
\enting infection It is of xalue too m the 
treatment of bed sores 

/VDVANTAGES 

Sixteen pomts of the supenontj of tanmc acid 
and siK er nitrate treatment apphed in bums are 
worth consideration 

1 The saving of lives that would be lost 
through the slower method of tanmng 

2 The immediate stoppmg of the loss of body 
fluids, thereby pre\cnting the consequent con- 
centration of the blood 

3 The immediate prevention or \ety definite 
minimizing of shock 

4 The immediate prevention of the absorption 
of toxic products 

5 The preicntion of infection by the short 
jienod of application of moisture and the early 
diying of the tanned tissues 

6 The sanng of the kidnej's and other organs 


from the effects of flmd concentration and the 
absorption of toxins and infection 

7 The greater comfort of the patient 

8 The fact that the patient is safeh earned 
past the first 24 hours, the most cntical penod 
foliowang a senous bum 

9 The fact that the patient a\ oids the second 
cntical penod, that of infection and late absorp- 
tion of toxic products 

10 The simphfication of the nursmg problem, 
especially in the first 24 hours 

11 TTie prevention of further breaking down 
of tissues, resulting from long application of wei 
dressings 

12 The prevention of chilling, resulting from 
the long apphcation of cold, wet dressmgs 

1 3 The formation of a thin, flexible coagulum 

14 The speed j' healing of the burned areas with 
a shortened penod of hospitalization 

15 The prevention or minimizing of heavy 
contractmg scars bj' early rapid healmg m the 
absence of infection 

r6 The lessening of the amount of skm graft- 
ing and secondarj corrective surgerv 
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SILICOSIS Ar«j rrs control^ 

R. R. M 1> Wa mo t w , Dmua oc rrwnw—A 

I T it tlx pUTWM o( tUt utkk to dbxim 
ri Poruft, bde^ outifnfoe adleat &cu tcIbUtc 
to Its «tiatoor fffntif rosnlfqtstkipt, cola^ 
pUcatko, daitmis, sM prevtukn. Our re 
msiis tie Umltol to th»t dueled Ctfu&dca 
to proiooged cxpotun to ttOK»lacteg cuxufniog 
frectffict. TlxCctamltteeoaPneotoocwio^d 
the Isdnstiitl Hyfkne Section ei tbe Amedcu 
Pobbc Hethh Attodiripo (38) gives tbe fcflrvtwg 
de&dlktt 

SdaxM b a draa dtx In brMibhg m ottaWix 
«6cs OO3) daactrtbei) atXot^aScj bT fomlail 

fbrobc cbnifa lod tb( drTtkpMs t ol KAriJr oo^abox 

b Utk bao, tad dctkaOr oj abetam « bcatb d»> 


d opactn iof vWL a 
■lit; to ttlantti^ t*Ba 


KaceWftvtt bataariaaxtpUtilitjt. _ 

W aQ of wbcb metott* ba^MCot^ aad by <lcr 
aetasaoc X-n7 uduv 

A certslo unoont d. fcaezsl biormJiciQ ids 
d t e to tbr pfttiKloiT nsutlBg tib faiuJatka 

q{ doats hsA been ui exlMeoce ibce the tiox <4 
Hlppxiatei (43a B C) SoBxoftbecRrtywdten 
JiiWieeK (ai± dbeues the hcng taclrt Um 
$eai(ciIter{tLpc»iaocoei^ PcofenarCollalG) 
tn his 1915 IXilro/ irosm, hioibhetl u vitb att 
CECdlcDt hiitorksl review d tbe xabVct oI tbe 
tndastrfal pomacpcoeiLees. Rovids b 187 c wd 
ibe term tCicocie in reporting c csM of pm- 
moccniosb, ia vbich be detemtoed, \rf (dLoodaO 
exsnuDStioJi d tbe hug*, dut tbs cocmUcn wh 
doe to iQi& 

AltboQi^ other dntU, «beolahsledlasuJEcleat 
cooceatistks* o%Tr a loog axoo|b period ctf tho*^ 
hare beett ibowo capabk of a definite 

polmoDaij fibnid^ oewtbdcM, tbe poesmtoat' 
trinafa cbaiacttiixcd bv oodoltr CbtcKi ba* to 
date bcca tboini, dbiWUy and e apetim cUaBy 
to lx Bseodated fjdj vUb tbe InhshtVx cd dtfU 
fT»itafnlr>g aTTW-^ It bas bcfs fUahfished that 
eip«xu i e to da^ nmrtrtag wbcll/ d Iiee sSca 
(quarta; prcxhrfz* tbb cfiMtM. thb baa Hot bees 
ib>vn to be tbe ciae fix anr (W act cctitaloiQg 
IreeriBoL 

fats bees r epor ted in the mecbt^l 
Hleistnre trom preOlcally bD dWHied couotrie*. 
hdnf an ocoipatknal diaeaK^ R ocetn eelv ia 
adults, and lU dbrnbutioa aoxaag them is Unuted 
to tboee eofaged tn taxopatiocb mtoblQc tbe toe 
cr wottaai:* d aJBcewa nattibi*. 

Sibcs b tbe nxet aboodaot comtlttietit oi tbe 


nrinrral* and rccka that pofcv tbe caitb^ 
Croat. It occm !□ (sro forme, tree and coaUoeiL 
Tbe litc atbcM M a grwro ate definite coa^unidi 
b) tbe lorzQ ol SiOa. Tbe coctUord lotsn trt 
tpcLra d aa sOxstes. TV Ume meet >tnp.-v t»"t 
Im iQksa axe qoaitz, opal, sr*! fBT)< 

occTTratHnur exTOtuu to ituca 
Owing to tbe fact that tbe esitb 1 mnl oo- 
talia ao great u saxnnt at libca, it b ebrtaa 
that tboae oempedoas crnmjxd wub tbe tblriei 
d bn ux f^ drvekpcxat d acd tofsbe 

are frHpKiailir aasodated witb a cSocia baaar^ 
A arcoetd ds« d ocenpatkoa npcaliif tbe mab 
•I* to tbb bmrd an tboee ca^nKteJ wUb in- 
dsaliiea fatvlog to do vhb tV proccadsf aid 
lodostiial use d ntiecnl pcodocti, locb aa, ibt 
•iixUinc and rrfininc cd caes tbe hm o< tend and 
gnml K« ftractsnl poiposa, tbe cmiog o( 
atorsifc piutkiibu!(7 gmw tbe omaafiacteTC tai 
BK td ttUc»-C]3otiitni|:abajd>e% ud tVjxeccft- 
fav fli dx TSiVx* Ima d tree dSot 
Lam ar^ \aae (fi) b tbdr <Jwuwif.a con- 
c tic i ln tbe ptTvakm and eflect ctf iQlcosi^ itste, 
*Our ■my rcani, brt cirricaaly teoatjn^e 
eaUmste d tbe namber d wodun eap ta ed to 
dbea dtzA to a bamlol dt gnt in tba Urited 
Stats K tberefixe, apward d 500,030- * 
racnoa cm-UDXiko na aert e of qj mtea 
jwar rAtJKsjs as oa trent ao ctoar tx 
cucota 

Altbocfb it has bees ampted that aQca k (be 
exdtiog cansc tbm arc certain Uettn 

«hl(b nut be tc eaidseA asbfiwadac Us iftkn 
Eari/ w o s tm were farfaed U» cundder 
tbe b)giy pcodoced bj tbe dost paidda «u dix 
iriYTii- rtn^fa-vl farftstfix pTod M T c d by Itt barf tad 
ontlflc ed*s Goidnec (o) baa ibown erpeti- 
mmtwj tbat tbe InhalantgL findr drnded 
cartenndum erf a greater hard** ti*» 
lOica partlds, <fixa w* prodiKe tbe nodalw 
reactfcfi daracteiiaU: of dbeoaja. CcC* (7) «* 
nfy d the eady wofis* to draw m at tenti* t® 
tbe cbendcaJ actfcn erf dust. Oje and Eettla baw 
ibon tbat iilka. la aohidiin of **'^^^***55 
(ocm, acrti a lode actJcai rqwo tb* tfia*» 
leads tu the prohfentioc orf fiVofcbatfc 
Latelr ^JW and Sayers have reported 
cKoinwital atndlea wblcb Qhatrate efcariy 



SAYERS, JONES SILICOSIS AND ITS CONTROL 465 

TABLE I— SIZE-FREQUENCY DISTRIBUTION OF VARIOUS INDUSTRIAL DUSTS AS COMPARED 

TO OUTDOOR DUST 


Avcragt frcqucno in per ccnl-“Suc group in ralcrona 


Kind of dtm 

Number 
of samples 

Median 

0 

to 

0 40 

0 5 
to 

0 M 

X 0 
to 

X 40 

X S 
to 

X 00 

2 0 
to 

2 40 

3 5 
to 

2 00 

3 0 
to 

3 40 

3 S 
to 

3 00 

4 0 
to 

4 40 

4 5 
to 

4 00 

S 0 
to 

5 40 

5 S 
to 

S 00 

Outdoor da5t 


0 5 

56 0 

4t 0 

3 5 

0 s 









SindbUstlns 

P 

I 4 

1 4 

XO 7 

34 7 

to s 

12 6 

5 3 

2 5 

I 6 

X X 

0 2 

0 2 

0 2 

Granite entuog 

4 

I 4 

s 0 

10 0 

33 6 

34 5 

to ^ 

4 6 

3 X 

6 

0 

3 

X 0 


Trap rock tnlUins 

Crasher house 

1 

X 4 


13 0 

30 0 

33 0 

ro S 

3 5 

2 0 






Screen house 


X 3 

a 0 

3t 5 

33 0 

16 0 

fo 0 

4 5 

3 S 

S 





Dbt crusher 

X 

0 

10 0 

4 B 0 

31 0 

6 0 

3 0 

I 0 

r 0 






Foundry parting compound 

a 

X 4 

0 5 

2- 0 

47 0 

X7 3 

0 2 

S 0 

X S 

2 0 

5 




General foandrj air 

I 

1 a 


••6 0 

4 S 0 

17 0 

3 0 

X 0 







TalcmlUing 

t 

t 5 


t 6 0 

31 0 

20 0 

0 

7 0 

5 0 

2 0 

2 0 

2 0 


2 0 

Slate milling 

X 

* 7 

1 Q 

U 0 

-0 0 

17 0 

X4 0 

14 0 

6 0 

4 0 

X 0 


I 0 


ifarble cutting 

I 

1 5 


xa 0 

37 ^ 

21 0 

XO 0 

It 0 

3 0 


t 0 

2 0 

2 0 

I 0 

Soapstone dost 

a 

2 4 

t a 

16 0 

ip 0 

13 0 

IX 0 

6 0 

6 5 

4 5 

5 5 

3 3 

3 5 

XI 5 

Ahanlnum dust 

r 

3 

3 0 

8 0 

20 5 

14 0 

11 s 

0 0 

6 S 

3 0 

3 5 

4 0 

7 0 

XO 0 

Bronre dust 

2 

t ^ 

I 0 

13 0 

-JiJL 

>3 0 

21 0 

6 0 

- IJ. 1 







reacUon of pentoncal tassucs to certain dusts 
Only the sihca contauung dusts ha\e umfonnly 
produced a proliferaU\e reaction Other dusts 
have been either conipIeteI> absorbed, lea\ang no 
scar tissue, or ha\e remained unaltered in the 
form in which they were injected These latter 
reactions are class^ as absorptive or inert 
Since dust, to exert its harmful acUon, must 
enter the finer divisions of the lung, the parbcle 
size of the atmospheric dust bears a defimte re- 
lationship to the mjunous effect produced The 
sihca must be present in the air, in particles small 
enough to enter the finer air spaces and of such 
dimensions that the phagocj'tic cells may engulf 
them From our knowledge of these cells, w e know 
that they usually are unable to handle bodies 
greater than 10 microns in their greatest dimen- 
sions The natural defenses of the respiratory 
tract probably prevent many particles larger than 
10 microns ever reaching the finer diinsions of the 
lung, and such as do are likely to be expelled with 
the bronchial secretions The soluble silica plays 
a defimte part m the production of the disease, 
and the size of the particle also affects the rate of 
Solution, due to the fact that the smaller the 
particles, the greater the total surface area ex- 
posed to the action of solvents 
Table I shows the size-distnbution of vanous 
industrial dusts as compared with the dust 
particles observed m the outdoor air m the general 
atmosphere It is found that about 70 per cent 


of the particles found in industnaJ dusts generally 
are betw een o 5 and 3 microns in diameter There 
are, no doubt, many umes as many particles too 
small to count by the method used, but experi- 
mentally It has been shovm that a great percent- 
age of such submicroscopic particles are not re- 
tained in the lungs but pass out inth the expired 
air Sayers (31) has shown that less than 15 per 
cent is retamed when the finer particulate matter, 
such as lead in the form of fumes, is inhaled The 
greater majonty of particles found upon micro- 
scopic examination of the lung also fall wathm the 
limits of from i to 3 microns 
Another reason for considermg the size of the 
particles as affecUng the harmfulness of the dust 
IS that It IS the larger ones that settle out rapidly, 
while the rate of falhng for the smaller particles is 
very slow Figure i illustrates graphically this 
difference those under i micron fall at a rate of 
from I to 3 feet per hour, varying with the 
specific gravity, while a particle 5 microns m 
diameter of 7 specific gravnty falls about 60 feet 
per hour Particles of more than 10 microns 
would settle out in a relaUvely short tune The 
fact that the finer parbcles remam suspended m 
the atmosphere for long penods greatly increases 
then- chance of being liialed 
Thus we may say, from the xnewpomt of eti- 
ology, that the harmfulness of a given dust is 
direcUy influenced by the number of parbcles it 
contains of free sihca less than 10 microns m 
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dlaiDctcr atkl probtbly tlte frettot bum b 
prodoced by tboK bet w et u j 3 mlcmoa. 

Tbc reUiKnUp o! dnat. cooaQtntkiQ aod ol 
tbt dxamUoa ol e\pcmirc h cloady uKfdatfd En 
it> etioicfksi tdjpilflanoe. The rt(e «t whKli 
cOlcods 'idU devriofi, extrhtdiac aertain Itctoo 
coaddend tt prad£qx74o& (bpciKb opoa tbe 
do«|e ol ine sOfcB. TLa <icmin k ooviooslr 
dncTidcst cpon lie uamnc U aba Is Um air 
inbakd&nd (Jk dinxCkBi oI rtpove 

Za r^o? tcotsuatctteol whid) Dr J S Haidaoe 
«t9 « moober rvpcrted opon to uivesil|»daii 

to dderniine tbe atiM ol evumi vT coortAl- 
itr ntei Ir^ tobairoIacU umof tbe Condtfa Do 
□uaen. This g ro u p dedsW that It was erldcot 
that the iahalatloa of atooe dust by these men in 
the p a rf t mM DCC of tbeg tuks as miners was Uh 
cauM of r cia ancat domagc prodoced onoa the 
hmj* Furtheniwicc, thw noted that the coo- 
(UbOT de^vkiped gradoaUr in the csM of the 
orcHoaty w^aer bot npidiy In the case cf the 
ncirkm abo were ap<Med to greater 
arocmnis of dusC Dr Uatiins-PlcddQrd and 
Dr Uav nj g u ' iJa to tad other Smth Afdcao 
workers, to their disaaeloBS rriating to the 
ctkiofy of iBicon, esnpbksfxc the reUtsonahtp 
the coocexitratioD of dott and dnratkn of ex 
poaore to the degree of hmg cfaufes pnxbced 
irarTOfordato has aajgoted the adraa taSty of 
mterr^ent enipioymeat as an aid m locemng 
the aioowBt of chanrea produced, but a«de from 
the fact rhat it dom ocJar the retctMM, U has not 
been ihown that It coaJd aifeiy bo rcUed on to 
prevent mJkout, wImw e ipu a tire m to fctlStaeot 
coiaMJiratkais It n Intunaled that the reat 
micrsa] alkps,ed by intenmuent empioyment 
permits the hmg to free ilseU of stane of the 


particim. Tha avmce of ctmfiulKo wffl tut 
■ with the types of dust foe >TTirnjJf_ Einttt« 
and Coal dot are more readily ehndnated tka 

thoae CDoceBtatloia with high peretBOmef toe 
•ffica. Once the dust h laiin op by the crD, 

direction of the dial cell in Its eroui^ tnen tk 
loun ed l ate site of aetboh toward the Jyimiatb 

as wefl as toward the epithelial Hn^ of tk 
bronddoJea, and scene pertion will te rctsead 
TWi rest interval may permit the j 

the primary reactlotr ankh arcompanici the in- 
haUtioa of foce^ pertldct hilo tlw finer 
pameges Horteia In tlds coontry baic tin 
shcran the lelaikaiship of dosage to Uw m>enly 
of the itacifcia. Reports cf ibeKdio (Tmtr 
at iba Til-Sutc Diilrkt of Oklahoma, C«rmi ua 
lUaaocrf kad and cioc ndf« ahadi h a os- 

r allTt badenaktBgt^sgeotscif tha epeiatixs, 
Metnmcfjtan Life Insoiance Cesn^^y the 
Bureaa of ifino, and the PnbDc Heahi Serrice, 
have shown dea^ the effects of rarloa pedodi 
of exposure to ifbca as met with in the 
pmeoaes cairied out in the iSstdcl. Sundu 
ahiifies BpcA the health of gruute wtaios (i joJ 
hkewke Btnsa the dmalkm of opoaore pecmaiy 
to produce deffslte degrees of ahcnala 
hooe have thoeght that the rtlatne aheotce ef 
dkodi in the cenat bdatry via due to ibe 
filrtma presnL Eertever invesl%aticKa (36) 
have led to the bdfef that the ahaeaot of evldooe 
of ocleu slv e poliponajy fibeoeis among emph^ecs 
la the cement Industry b doe to tte fatt thai 
then la Isaolhclenl to^ nposorc to free sahou 
consideting coocnitratloQ of dust and dnratka a 


cxpcaore. 

No complete reports cf j»hnc«aiy fihnaia re 
salmg Iren the iohabtiop cf cafimc dusts hare 
aptpemd m the htmtuic AIwi3'i abm toch 
hnnab b asaodated with the bieathirtg cf ah 
coo taimog organic dust, erther Iflorgank dost hat 
beg Aon to he p reea t cr at least its ahseoct 
noS dchnltely pxerv^ 

In rward 10 the ^estn e e of other hrilating 
duxta, Oapman, lHookr JJacDoaald, Knfcre, 
fid othen uee reported casa cf so called scute 
aihanb, resuldsg from the mhotatiop of sir cdB' 
talning bgfa coDCcntrtdo» of dho, akag illh 
strong tlLah In a fine powdered loro Seme base 

sagjMted that the ra^ acUon cf tba liba in the 
prodoctlco cf puImocMiy dbrosts b aided by the 
fr e mte of these aUsht, bccaose slhca b oat 
aoiatk in alkaline so hf tiooa Kettle (16) tabled to 
dernoBstrate such actwas rtperimenial^ ™ 
aUted that preef u anil bfUng that any actiai 
cf the Una tnav occur Psthcfoglcal rtpcrti 
fonuah eT>ilcoce of a definite htroBi, bat the 
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entire picture differs remarkablj from that of the 
t3'pical silicotic, such as has ^en furmshed by 
Gardner (10) in his reports upon the examination 
of tissues from cluucal cases of sihcosis, as well as 
his pathological reports made from tissues ob- 
tained m his experimental studies 
Saj'ers, Menw'ether, and Lanaa (32) reported 
that of the employees in the lead and zinc mines, 
those who gave a histoiy' of previous coal minmg 
expenence developed a defimte sdicosis in a 
shorter time than emploj'ees of the same age 
without this expenence This cannot be taken to 
mean, however, that the inhalation of coal dust 
hastened the acbon of sihca, for it is doubtful if 
any of these coal mmers had worked where they 
were not exposed to some free silica, so the totrd 
dosage of silica was not the same in the two 
groups 

PREDISPOSING FACTORS AND COMPLICATIONS 

Since the hterature of practicall}' all the pnnapal 
nations of the world contains articles on this sub- 
ject, it IS apparent that no nabonahty is exempt 
that all races are suscepbble, is shown bj' the wide 
distnbubon of sihcosis Although the data show 
that the madence is higher among the j'ounger 
miners m districts where the percentage of free 
sihca IS high, and among older nuners where the 
percentage of sihca is low , age m itself probably is 
no great factor 

Previous occupabon of the men maj' have a 
definite influence in predisposing to sihcosis, if 
they hax'e been exposed to dust or to other 
respiratory irritants 

Smee respirator} mfeebon has been showm to 
be the greatest predisposing and compheabng 
factor in the development of sihcosis, certainly 
the history of present and past respuatory infec- 
bons will have to be given considerabon m the 
statisbcal analysis of records upon which such 
conclusions are based 

The factor of individual suscepbbdity is often 
menboned Generallj speaking, if there be any 
difference m mdividual susceptibihty, it can usu- 
ally be considered an acquired, not a congemtal, 
condibon Ickert quotes Bohme and Lucanus and 
Schulte-Tiggs as stabng that it is essenbal that 
the mdividual possess excellent funcboning nasal 
passagew'ajs, m order that the self cleansing 
mechamsm may work effiaenUj' He calls atten- 
bon to the fact that Irvme, Simpson, and Strachau 
report the “classical” type of sihcosis to be more 
common among the robust type of individuals 
with less respiratory reserve Ickert found some 
shght vanabon in the suscepbbiht} of persons 
according to their type of body build As a whole 


the group classed as slender individuals developed 
simple sihcosis somewhat slower than the stoutly 
built persons, but the madence of adxanced 
sdicosis was greater in the former class, being 
nearly double that developing in the sturdy 
workers 

Lehmann’s experiments to determme the func- 
bonal effiaency of the upper respiratory tract in 
the removal of dust, suggests that abnormahbes 
of the nasal passagewaj's probably play some part 
in the rapidity wnth which sihcosis may develop 
Using dust with a high sdica percentage, he found 
that from 8 5 to 73 7 per cent of the dust w'as re- 
tained dunng passage of air through the nose In 
carrying out this experiment upon 62 imners, he 
found that the average retenbon by the nose in 
the cases of non-sihcobcs was about 50 per cent, 
whde m the case of miners with sihcosis, the aver- 
age retenbon was only about 22 per cent 

Chrome bronchial asthma may be considered a 
predisposmg factor affeebng mdividual suscepti- 
bility The spasmodic attacks, if frequent, lead 
to a reduebon m the individual’s vital capaaty 
Aside from the pulmonai}' fibrosis, other patho- 
logical mamfestabons of sihcosis such as bron- 
chiectasis, emphysema, and right heart hj-per- 
trophy and ddatabon, may be aggravated by this 
chrome condibon 

Chrome mfeebons of a local or consbtubonal 
nature may be shown to influence materialij' the 
madence of sihcosis 

As regards mfeebon in general, Lanza (20) has 
stated that in aU his expenence he can recall seeing 
but one pabent who died of puhnonar}^ fibrosis 
uncompheated The results of the survey in the 
Tn-State distnct emphasized the r 61 e played by 
mfeebons in disablmg sihcosis, and menboned the 
frequent occurrence of bronchial spirochetosis 
Recently, Proske has published reports of addi- 
bonal work along this same hne which should do 
much to stimulate the taking of prevenbve 
measures to control such mfeebons in the sinuses 
and dental regmns as may serve as a source of 
these orgamsms 

Infecbons developing along the respiratory 
tract are of importance Smus mfeebons may act 
by decreasmg the effiaenej' of the upper respira- 
tory' tract m the removal of dust from the air 
passmg to the lungs, and also they' may be the 
source of mfeebons that spread to the lower 
respiratory tract Acute pneumomc condibons as 
well as the more chrome lung changes, such as 
chronic brondubs, bronchiectasis and bronchio- 
lectasis, emphysema, and pleunsy, all tend to 
deaease the abihty of the lung to nd itself of 
foreign materials, through lessened lymphabc 
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dniacn ud deocoicd pcmer to fora the 
broDcUkl BecTttkat* ud foni^ matter from the 
hutgt. The dilated broodd tAd areu of onpby 
•ema(fc%ekipin*tDp«5wr»aaare*oU ol AboonnaJ 
dananda made npoa the tunp by gtx* blmen, 
(fav-m, pnrfewfcmal lirjm, trmapeto* and the 
like aeldoca advance to the point «beie the In- 
dividual offer* am complaint antil Infcctioo la 
proeoL 

In a rccait rev kw ud (fiacqaalao of the •ob^rci 
of broDchketasU, dulitle enqibaMard the lo- 
/ecthe element u *tll u o 5 w paLbofoRtaJ 
clmtija aaiociated with the coedilion. Tbelunn 
cfaaa^ a<xotnm.n) iag riBcoali mtgiit be expected 
to leu to cocdtlkim favotiBf bacterial InvaalaQ. 
Some vriter* ouet lamIQar with t^ f o^m be 
fieve that the denae areu of fibroata teen at 
antop]^ or anpeaiiof u coDRlooKrale ibadem* 
hi tire v-ray him poulUy are depeodenC npoQ an 
hJecth e procesa, dther prewi befera the liJoqv 
tktt of fOicx or dev ekpfDg la an am of pulmaoaiy 
Ivbroali doe to the aetka of iIBca. 

Tvaucvtotn axo aiKata 
latgor Suramom of the I^tnen Phthccet Com- 
mUee of Aoatralia, reported ttnr gold caloaa 
there who coetacted iUmi* diad of tobcrcuki^ 
The locreaaed {nridcnce of to b e ttuhi rf* tmeg 
occtmtVraLl rroopa txpo ee d to riba, hai bra 
every laxcanx where thei hatard 
Britten aaoirtiaiiEed tbe report of the 
Regictw Ceoerml of Eoglaad tod alei lor 1911 
to 1923 Indorively and tbemed the occupabooal 
ooriahty me for the groop of trade* domed ai 
“Diaty Trade*” to be from 3 to more thu 10 
times aa high u tbe rate for aQ occupied ud 
retired mala ^Thble II) 
rj<wT« and Vane (11) tbov by an analrat* of the 
mortality expenenc* of 21 file amirai>c* coan- 
pania foe the period of 2915 to 29*6, thot the 
amil n>crt*flly Irocn rr^malory tubercaloai* 
(he persoD* expoatd to adioa waa about 3 
tirw that d a gri u m not expeaed to aibf* When 
tbi* coOTpariaoa la tf mrted to the rata for »cn»#of 
the ocQ^txins aith a very great slka expesnre 
f»k-b as raetal mbdng sudMime and granite 
qvamea, the exccai h UtQ mon itifkiag the rate 
being ahent 10 lima that obtained In the noo- 
aflica-eTpoaed grewp 

TV initial ftuditt of tilicoaa by noever* m 
South \Inca wen atarted by a drmaTvi upoo the 
health anlhofitja to determine the caope of the 
esceanve mortality frtm tnbwmloata, which wa* 
loCTOJlof at a rapid rate amoeg the gold siser* 
Iberc. Toewodv br RiaacB and aaaocBte* of the 
health of gramte worker* waa prompted in part 


by th* eactuh e n amber cf dea ihf reported at ^ 
to toberculorif In the aectioQ of \ crtnont i 2 v 

the franite lodnaliy I* located. 

Gardner $ (it) itatenwit that, "At kart tjpo 
ont of those haman being* who devriep alna 
die of tuberaloaa ahidh may waV la aupeu 
aoce at any rtage of the dbeaie," ttit** tki»- 
portanrt of the afllfrali probke from tbe rkr 
nfnt of antitaberaloda activltica. Rht and 
Dembraj advaiKe the theory llat thm b ae 
oodnkr fibrtisls tmu] the ekssent of Infeokn bi 
eotettd the pfetnre Soefa a theory bemev-rr dee* 
not agree with expoimeatal sort «Bci haj 
abemn that the nodnla insy be prodoced in the 
aiacoce of evidence of bfeclloo. 

Kettle (( 7 ) and Mce a^ other* have ihm 
tim. the inberde hadUn* alD grow aort rapidly 
u|m enhore metSa to shkh a cisall tmnU i 
tfltca b Inuodoct d thutaffmngafa%cnbieiBe£* 
for tbe grow th of tbe organbm. Cardaer (5) kat 
shown that antinalv npaed to rihea aba 
loocnlated with a strain of taherde b*c35 of 1 m 
viruknen, wlH develop mtemlc tnbercukirii tad 
die wfaOe cwtrol ardinalt not ao eipowd osaalk 
are not *eno«rtly afferted by in)ertk« ef taA 
orfanlKn*. 


nocamjvx Tr^nevr or nri mir.ttt 

Sma mfeeijoci has Ues iVm to pby so is- 
portaat a rdic lo the advanced stages of the &■ 
«ue the possIUe rtUtxnahlp of thb fafecthe 
elooeDt to tbe prcfrejah e tendimcy of tie dbeaie 
cannot be overiooked. 

Irv ine has sta I ed that Uli not so 0 uch B bat the 

coodiucii of the rtVnrtc b lodajf a* what h wffl 
yffTia totnerrenr Irvine enpoarixa the tend- 
ency 0/ the hbfoaa to progreai ere* though le- 
moved from cxpcaoie, and cap ras a hb rganan 
that h IS cce of the znort amoos art^ects c f the 
wbofe alicMb protlcm. No r e m e d y ha* b«i 
ibo«n to V of V aloe tn elimlnatko of the pcl- 
iDQoary fibroua, aithocuh certain trupeorement is 
avtnpUana mav be noted after the victhn h re - 
n»v cd f/ocD erporure. ketordisf to the ctoerva 
Vma Bcfcme-BochtQiL, wheoria 5*®" 

graj Mi J after removal Ircco CTpcaare tnropcc*^ 
^ thecasa the dlagaaa was ■ Smart grade 10 
40 per cent, grade 1 sad m practically all other 
caiei, grade 3 The co u rar of nfletafa amoci 
wocLm* i» loogre eqw e d to *Qica dart 1* 
qoatdy atnaseo in the report of Broefl, and the 
franca ducuaaed farmili evidence that, regard- 
kM of termnauoo of e xp oa nre , •ihcooa sray 
CTO B CM eveatBahy to a mere sevor and era 
utai coctditiOD. Soch repocta Irom worirt* ■** 
fowiOiar with the conditioo surely terr* to em- 
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phasize the senousness of this occupilional dis- 
ease 

Therefore, it nia> be stated that a full under- 
standing of the true etiological factors accounting 
for the de\ elopment of silicosis m a single instance 
requires detailed knowledge of the indindual’s 
occupational exposure past and present, together 
\\ath facts obtained through a complete phTOcal 
examination, with particular attention to positiv e 
e\adencc of old or recent respiratory infection 
‘Mthough a slight mention may be made of the 
predisposing cause, after all, in the great majonty 
of cases, whether indinduals mil de\ clop silicosis 
depends nearly entirely upon the concentration of 
free sihca particles under ro microns m diameter 
to which they' may be exposed and the duration of 
such exposure 

CLIinCjVL SIASIIESTATIONS 

Early in the de\ elopment of uncompheated 
sihcosis, there is seldom any thing suggcsUi e about 
the general appearance which would indicate that 
the indmdual is affected by' a chrome lung dis- 
ease Later, nhen shortness of breath is becoming 
evident, there may be a tendency' for the worker 
to be less acti\ c and many gam weight Respira- 
tory embarrassment gradually increases mth the 
increasing pulmonary fibrosis,* and hypertrophy of 
the accessory muscles of resptraUon is ofaserxed 
The anteroposterior diameter of the chest in- 
creases, there is a mdening of the intercostal 
spaces, mth lessening of the elastiaty of the lungs, 
and the chest is best described as barrel-shaped or 
emphy'sematous type 

The cardinal symptom is shortness of breath 
This, m early' cases, may be obsen'ed only follow- 
ing exercise To ehat this symptom and estimate 
Its degree, a uniform exerase test may be earned 
out as follows The indi\idual places one foot 
upon a chair or firm stand, 18 inches in height, and 
raises his body to an erect position 35 times in 30 
seconds Those mth marked respiratory or car- 
diac disturbances cannot be subjected to such a 
test, but m the course of examining persons al- 
ready employ'ed or applying for work, few of such 
mdixaduals mil present themselves The pulse 
and respiration is taken mth the examinee at rest 
immediately foUomng the exerase test and after a 
2 minute rest penod It is endent that such a 
test IS not one the results of which are affected by' 
respiratory conditions only', but one which is in- 
fluenced by various factors, such as weight, heart 
condition, age, general physical condiUon, and 
numerous metabohe differences It does serve as 
an indication of decreased capaaty for work 
\\Tien we consider all factors, defimte information 


TABLE n — STANDARDIZED MORTALITA ER 03 I 
RESPIRATOR'i TUBERCULOSIS IN OCCUPA- 
TIONS \\TrH RATES ABO\’E AXXRAGE, HALES 
AGE 20 TO 65 A'EARS, 1921-1923, ENGLAND 
AND y\ALES 


Occupation ; 

[ Mortalit) mte 

1 (stardardiitti) 

All occupied and retired males j 

Tm and copper mines, underground woriets 

149 6 

not supenn tending staff | 

Tin and copper mines, not supcnntcndmg' 

18S6 0 

staff 

t 1333 S 

Grinders in the cutlery too!= 

1 1178 5 

Metal grinders 

! 636 7 

Shtc masons and slate workers 

512 s 

Potters’ mill workers, slip makers, potters 

4it 4 


concerning respiratory' capacity is available Re- 
gardless of the presence of sbght cardiac defects or 
changes due to age, etc , the indradual with ap- 
prcaable pulmonary' fibrosis mil exhibit not only 
shortness of breath following the exerase, but the 
charactenstic altered respiratory rhythm The 
expiratory phase is mark^ly prolonged, often to 
such an extent that the rate of respiration is much 
less than m the case of a person with pulmonary 
infection or cardiac disturbance Due to loss of 
elastiaty’ of the lung, the individual cannot empty 
his lungs rapidly' enough to allow for a great in- 
crease in respiratory rate In fact, the rhythm 
approaches that of the asthmatic before exerase 
The condition may be differentiated from bron- 
chial asthma by the absence of the rales and other 
clinical data In cases of well estabhshed sihcosis, 
prolonged expiration may be ehcited hy careful 
observation dunng the course of physical ex- 
amination, pnor to any exerase test 

The role plavcd by' cardiac defiaency may be 
determined by considering the records of the 
pulse (before, after, and following the rest penod), 
and the blood pressure determinations 

Closely assoaated mth the development of 
shortness of breath manifested by the sihcotic, is a 
v’anable cough ^\^len the cough first becomes 
noUceable, it is unproductive and is usually 
brought on by exertion Later it may be stimu- 
lated by the efforts required to carry on usual 
acUvity In most cases of uncompheated sihcosis, 
this cough IS so shght that its presence mil not be 
ehated mthout direct questiomng or observation 
following exercise 

Decreased chest expansion is also mentioned as 
characteristic of sihcosis A marked decrease is 
seldom found until the condition has progressed 
to the stage at which there is ev'idence of a lessened 
capaaty for work In the exammation of nearly 
3,000 hard coal miners, it was learned that the 
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tTcncc dK*t etpaukH) o( tboac tificni* «u 
tbcnt 75 pet cent erf ibe a%er»|ie (« tho*e b a 
control Jtwjv In the tame rtody It wt» femod 
tlat tbo tNOBfe ebest eirapiloD erf tlaw In a 
gcunp of totaify (fiubted nllcoGo wu about jo 
per cent erf ibe areitte for tbe cootroh. 

Id the loduitika ttodled, lodSsIdioh irith 
d efin ite tPlcoils hare been ihmn to ti^er mote 
frequently from lempocary eGeabUetf respiratory 
bfectfen them hate the aorfcm *bo prrvnt an 
al^ erf riEcnsh. The dtnWl manQesutktns at 
rifleosi*, compBcated by pohtKBiry Infeciton, 
tubercokKa ooo-tubercokns, cardiac defects 
extmoe tanph y sen n and poetirDothorax, are as 
variable as are the i%qs and crmptcaai erf the 
compUcatlna coocOtSou. The teoetal appearance 
of an itHUvidoal soffertog from fffleoah attb I^ec 
tSoc or ot^ dbabOng compEcsiIacet ovialW Is 
tndkaUTeoftbeserkRSMiacif ihecDoditkiit. Lois 
of ttren^ aod vefgbt, pnondnott ctipcBcfsvfcnlar 
and iahadsrfaruUr spaces, meffcnur atrophy 
chfirfrictg erf the fawera, ejamsh, and e d e ma an 
rather conmoci finoini^ 

The cheat firaiings present a marled cooirasi to 
tbeosualnrpUir tEodbgseOdCed opon exaadB»> 
Uon ot the tmcmnpllcatra riUeotk. AdTenUtkas 
aomds an Indjcathe of pulmaeary bfeetkn or 
canfioc eahanwnmL la the eariy ctnanPealed 
case, aeid) aUeatioes ttav be beahsed b W ene 
aeetke erf the lose field, but later ail portkes erf 
(hehiQgaarefoeECkdlarohed. TV char^ eQdted 
opcB pa^lkn, pemmkiD and att^etdeadon, vQl 
depend npoo the tevrtity and typo erf the bfec 
UoD cfmQ the catent of erDpb)>a&a, pleural b> 
rcrfmmt, or poetHDothorax present, and tsoany 
are bterpreted readily 

A Dotv-lnberenkm polmocaiy Infectkn oom- 
phcatlng tfikTUM \arKt from that prododnf 
chrcnlc broDcbItIa to eslenshe poreoenymaUma 
in^ tdrement leading to ca\ntatioo The sputum 
varies frecD simple sh|fat. mneopurnkst to tbkl. 
temooQs, bbod streaked material aitb a foul 
g aup cpo u s odor MUed fusiform and ^arocbeUl 
crfinbms, cmmooly found b the upper respire 
toiy tract, hare been shown to play a Bia>ar to 
the is»-tnVrcnkius pnlinonaiy mlecttona aaso- 
mted with mVeau (Troake and Sndth) 

Pulmonary tn bftcu faala has been shown to be a 
comauo tenntoal ccanplicatwa. It Is usnalW 
prtsffii m a bbroid form, and tor thn 

ressoo roa> for aocne Uroe before lahoratoey 
aaminaliooofthefpQtnmprovespoaitive As to 
fibroid pbtbsa not compbeatuK nbeoats, anunal 
Inoculatkin with the snutum oflets the moet cer 
t«tn of esta U ts liu it a de&ute d jae rwr 

Teinpereture \ar>es with the ertent and acti»itj 


or aaiteoeas of ibe tolcctkn cocopfkatka 
s flkn a ls , and the varktioo U seldam wriaBibk to 

the person affected nntD the \ eyh* for a eAi a 

mcctfas of his Ele. 

Sewal studies oo urtoaiT oxTttkn of lihab- 

<&ate that pemes expoaea to abnormal uneaBi] 
wIQ excrete correspaadtoglT taree amoami tf 
sQim. Iloaevcr excessive sdica ta the (bet vH 
prod act a like inarcase to cfiintoatkBt, and wme he 
cnsdderiii rurtbemore, resruka erf opaan 
docs not cause an tounedate raaiVed deertsa k 
siGca excretion. CKds!Ecolics,wbQMoccQpatkDaI 
tapuswe to tQica dost had ceased i to lo pso 
prtvkxaly vm found to be nen 

than twire the amount erf that cOmtoatm by i 
oon-expoaed group on tbe mme efirt (55) Tho, 
cecealie libca c ca c t lon todkates lu erdr « 
cesdre lOica Intake at sooae time, and Its TcadoB 
to present C T T B a u i* oust be coDndmd witk kt 
mi (juaGficatiooi. 

TaUn in and I\ indicate the IrequeocT whh 
which the sobjecthto and chsical manUestatkea 
ocenmd to a group erf 616 anthrtdle coal otoen, 
found to hare aoibcscasOKoais, and 155 totaSy 
disabled former hard cml mtnm. 

wtsTorsDUiotCAt mprt c * 

^Tdk the rontgCMkckal fisdtogs of kRflt 
adlcoab are charactokti^ H k not poafhfe to 
dkgoaae sfOcnais dednileiy apao \-ocr fiadutiB 
alou, they ihcsdd be coraidend with tV meihcal 
and otokal nanilestatkca. 

rtpoeascotsc cv-uuxaTserr 

Ahicugh a flooroecopic rcaminatksi h not 
Ttbed upon lo detect details of paliDcraJT ehsfit®* 
ci-Timn^ ur {t (Joes aStr cotaa adran- 

tages Dtemx to moiflity of tba d np t ra rmPsy 
be meamnd This deaeaae vanes torn sfignt to 

practical and paraOeb tie r e^rfey ry 

emhamasmeot shown apooexerctse FreqomdT 
adhesdrea beta etn the \ taceral and dapiregtn^ 
pleura may be densesatrated. Knoiriedc® 
tatoed by obSqae and latotai fliwetacopk ct*®- 
l;ttUaa of the cnest n beipfol ahen for auyeo^ 
tt er ec a c m rfc fitaa are not aeenreef Tiepo OTceor 
wrr.(ti<T,g an nuUrWaal br tattun of tia 
acope prior lo Uliag an \-niy erf tbe <tosL to 
advanced cases at Wst (onilihre telorwM 
which la vahtable in Jetei'uutBng the Y-ay pwe- 
Iratkn needed for a fifm 

The charecteralic \ ar Dtoi of tie chest w 

show to the case of tunpk ubcosai, srnBWtricanj 
dlitrdruteiL ckwriy defined nodular sladoa^I^ 

^ to 6 toJHuneteTi m (fiameto" As the ctmStkw 
Evinces, the oodubr shadews jorrta* o w*e 
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TABIE m — IREQUENCY OP COMPLAINTS COM- 
MONLY VOLUNTEERED BY IVORKERS HAVING 
ANTHRACOSILICOSIS SIMPLE AND WITH 
COMPLICATIONS, COMPARED WITH A GROUP 
TOTALLY DISABLED BY ANTHRACOSHICOSIS 


Group 

Nom- 
1 her 

L 

Percentage complaining of 

Short 
uess of 
breath 

1 

Cough 

1 

Weak 

ness 

Unaffected workers (controls) 

m 

6 4 

2 3 

0 S 

Those with simple anthracosihcosis 

a 

32 7 

10 7 

a 33 

Those with anthmcotlhcosis and 
mfecUoa 

397 

48 1 

33 g 

7 0 

Those totally disabled by anUiraco- 
sihcosis 

135 

zoo 0 

83 0 

100 0 


and eventually are found to appear coalesced, this 
change is gradual and the coalesced areas gradual- 
ly form large, dense, well defined shadows With 
this increase in fibrosis, a compensatory emph5ise- 
matous condition gradually develops, as demon- 
strated m the film by scattered areas of mcreased 
transparency When the sdicotic nodules develop 
subpleurally, the visceral and parietal pleura may 
become involved with the formation of adhesions 
Some authorities are of the opmion that usually 
these large conglomerate areas of fibrosis which 
produce the massive shadows on the X-ray film, 
and the pleural adhesions are the result of either 
previous infection and resulting scar bssue at that 
site or concomitant mfecbon as the nodules 
develop 

It IS not possible to mterpret changes precedmg 
the nodular shadows characteristic of sihcosis as 
presihcotic, unless senal films at different penods 
of exposure are available The mcrease m Imear 
marlong, enlarged hilus, and gramy diffuse 
shadows are all within the lirmts of what may be 
considered an essentially negaUve film The m- 
crease m pulmonary fibrosis producmg the shghtly 
irregular if not abnormal markings may be the 
result of chrome respmatory mfection, circulatory 
changes, age, etc 

The character of the fi l m shadows, once infec- 
tion has played a part, is dependent upon the 
seventy and type of infection and upon whether 
infection preceded or followed the exposure to 
sihca The shadows are less symmetncally dis- 
tnbuted, then borders are less defined, the nodu- 
lar shadows are of such a character that the term 
“mottling” has been suggested as more desenp- 
tive Pleural thickeiung and adhesions frequently 
are demonstrated and the mediastmum, especially 
after cavities have developed, often is displaced 


TABLE IV — ^PERCENTAGE OE WORKERS HAVING 
SIMPLE ANTHRACOSILICOSIS AND ANTHRACO- 
SILICOSIS IMTH INEECTION, SHOWING CER- 
TAIN PHYSICAL FINDINGS (aITER EXERCISE 

test) 




Percentage showing 

Group ^ 

1 

1 

Num- 

ber 

1 

1 

Short- 
ness of 
breath 

Altered 

breath 

sounds 

and/or 

im- 

paired 

reso- 

nance 

1 

Persis- 

tent 

riles 

Pro- 

longed 

expira- 

tion 

Unaffected workers (controls) 

m 

I 6 

26 5 

■B 

0 6 

Those With simple onthraco* 
1U1COSI8 , 

aip 

41 6 

S4 6 

20 6 

40 3 

Those with anthracosilicosis 
and infection 

1 

397 1 

58 7 

03 7 

i 

1 50 4 

49 9 

Totally disabled by anthraco-l 
sihcosis ' 

1 

1^5 

100 0 

i 9 S 0 

; 51 8 

! 78 0* 


•Without exercise- 


The chaphragm frequently is irregular m outlme, 
and locked emphysema may be demonstrated 
by the areas of decreased roentgenographic den- 
sity Localized areas of a massive pneumothorax 
are sometimes found 

DIAGNOSIS 

Diagnosis of sdicosis is based upon occupational 
and climcal history, and physical, laboratory, and 
X-ray findmgs Although a diagnosis of sihcosis 
should not be made upon X-ray findmgs alone, 
neither should a positive diagnosis be made with- 
out a good chest film Postmortem diagnosis may 
be made by examination of the lung, patholog- 
ically and chemically 

The physiaan, expenenced m the diagnosis of 
sihcosis, familiar with the character of work, 
usually performed by an mdividual found suffer- 
mg from the disease, may faurly well demonstrate 
decreased capaaty for work which may be at- 
tributed to simple sihcosis To detenmne the 
degree of disabihty, or the cause of disabihty after 
infection has entered the picture, usually requires 
chmeal observation for some time, affordmg an 
opportumty for more detailed and repeated 
examination of the mdividual 

OCCUPATIONAL HISTORY 

Smee knowledge regardmg prewous occupation- 
3J exposure is so important in the final uiterpreta.- 
tion of chmeal and X-ray findmgs and m the 
proper placmg of individuals at work where they 
may safely cany on, detailed information of this 
nature should be secured The record should 
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DCCWA'DQHJU. AfO PACT WCDtCAH. ftCCOftD 



1 tU«ir4 cl»H ibDvtsf occ<i(«tM»] ual pMt e 


bdlcate adx sped&c occnpcttoo b «adi {ndoftiT 
to nhkh the Irutividud bu been emplojrd um5 
thf (tunifc® o( cmpfcJTineat *t e*cS Job H the 
rtcorf te^ wllh tbe prrteni oco^iatloo utd 
bsu p t ectdm OM to tbe Ctne tto 

indindtal wartfli to wcrt the dab wBI probakty 
be toon c omjiiftr . FlyurB » Atwa • fotia wbki 
w»i loTiod prxcticil w tta3c»flM occup»tk«a 
toftay iqwo a jTonp oI hard coaTattma. 
nKTUmOH 01 HUCtWI 
'pm d Um: alBcoiii probtem oay be aat- 
ddotd ad^tnetaaly ondtr two moto ffls-kko*- 
n«dical and B»ediaa»cai 

lleikaL Pre-aDpioTTHcnt and petfcafc 
icai end rwBtgeotrfotical eramliadoo ihoc« W 


mada cJ all oHpioyetB engaged In todortrfU 
c c «i. Me« where thee b a potential, U 
apewure to afe«*Jve coAcraUaticcs 
the atfflfl^jhert The mfcflaJ 
fhi-w eutniiatioa* $h3cid be lndUer wlli l» 
todoitrbl pToceuca to Wbldi the todWdoal W to 
be anpioreiL , 

In jfaimets to tie todfiMoal, hb frflow w«i^ 
ladMtJy and erea lie pobfe at ^ 

dWaaal witi nWeict oC actiia tnbercnlQ* « 
titnuivt healed Vnkes ihooW not b e eflipb) M 
to an atmaipi»re -wbere tfacre may be opoj®^ “ 
sSca dart. The lidccted la*'dd«‘r» w«^ 

wtoci. iwe n art Iw the prt*»» 
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not be dangerous E\ enluallj industry’ vnll bear 
the burden of compensation for mjurj to the 
health of the cmploj ee and possibly some of his 
co-v,orkers, for with coasting conditions, the pre- 
vention and control of tuberculosis among the 
general population will be more difficult In the 
absence of infection, silicosis is a slowh progress- 
ing disease and de\ elops at such a rate that the 
mdiMdual affected mai not become disabled 
during his ordinaiw working life Therefore, if 
infection can be lessened, the sihcosis problem 
mai be controlled much more rcadilj 

Pcnodic phj'sical c.ranimation will ser\e to de- 
tect earl) eiidence of infection and abnormal 
puhnonar) changes resulting from dust etposure 
It vnll then be possible to correct the conditions 
causing the pulmonarv fibrosis, and to prev ent the 
dc\ elopment of disabling pulmonary disease Un- 
less acm e pulmonari infection is diagnosed, the 
indindual with a beginning fibrosis or non- 
disablmg sihcosis may be safely continued at his 
present emplojuncnt, provided the dusty condi- 
tions causmg it are eliminated Usuallj thephj'si- 
aan famihar with the patient’s condition and the 
occupational ennronment to which he is evposed 
is m the best position to ad%nsc his retention or re- 
moval from the industr) 

£»i|nicenHg or inecltanical control Pre\ention 
of sihcosis from the newpomt of engmeenng and 
mechanical control hes m the effiaency of such 
methods as may be adopted (i) to preient the 
escape of sihceous dust into the workroom at- 
mosphere, (2) to remove efficiently dust from the 
atmosphere m processes in which its escape is not 
preientable, and (3) to provide mechanical per- 
sonal protectiv e equipment — for emergency use, or 
m the operation of such processes as are used only 
temporarily, or for but short intervals of the 
working da) 

Certain processes readily permit the trappmg of 
the dust at its source, in other processes apparatus 
ma) be completely enclosed, thus prev’cnting the 
escape of dust at any pomt during operation 
Ejmmples of such are the jack hammer with dust 
trap attached and the enclosed abrasiv e processes 
m which mechamcally the product bemg ground 
is passed m and out without escape of abrasiv'e 
matenal used 

The dust m the air of some quarters may be 
removed by an air filtermg arrangement which 
will secure a rapid exchange of clean air for dusty 
air Water spra)^ and other wettmg down 
methods serv’e to keep general atmospheres clean 
or to remove the offending sihca Whenever 
practical, dusty processes should be isolated from 
other divisions of the mdustry, for m iViis way, the 


number of employees subjected to a potential 
hazard is reduced to a mimmum 

Occasionally, without decrease in effiaency or 
increase in cost, satisfactory substitute matenals 
which contain less silica may be found 
Sometimes the cleaning of work places may 
consUtutc a source of atmosphenc pollution with 
sihca dusk Vacuum cleaning and wet methods 
may' solve this problem satisfactonly , when such 
methods are not feasible, the cleamng should be 
done outside working hours when there will be the 
least number of persons exposed For the time 
involved, those domg the cleaning may be pro- 
tected by respirators or positiv e pressure helmets 
In the dnvang of tunnek and in minmg which 
may necessitate the removal of sihceous rock, 
blasting operations account for a large amount of 
atmosphenc pollution It has been found prac- 
tical in many instances to do this blasting after 
regular working hours or between shifts, suffiaent 
time being allowed to elapse for the air to dear 
Water sprays released simultaneously with blast- 
ing hav e been earned out to prev ent general dis- 
persion of the dust to other workings in the 
vicmity of blastmg operations 
The’ part played by a study of workroom en- 
vironment by quahfied personnel is essential to 
successful control of a sihcosis hazard .Analysis 
of workroom air pnor to the installation of meth- 
ods for keeping the atmosphere safe, serves to 
indicate the necessity for the institution of 
methods for dust control and serves to detenmne 
the effectiveness of measures employ ed thereafter 
Periodic inspection of all equipment designed for 
the prevention of atmosphenc contamination 
should be earned out at interrak found to be 
satisfactory 

Close co-operation between tbe engineering and 
medical personnel is essential for economical and 
safe control of the dust hazard No one method 
or eqmpment has proved effective and practical, 
but ^e adoption of those most practical and safe 
under capable direction may be rehed upon to 
prevent conditions which will cause sihcosis 
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Maodalc in rhi-riolosj , School of ni-gtenc and Pabllc Health Johns Hoptins Unii-ciaity 


TV /T Y first experience witli the efiects of heat 
[VI on the working man was m September, 
■*' 1914 It was at this time that I entered 

the field of industnal methane About 5 00 
o’clock one afternoon of a xerj hot and sultrj’ 
da}’, the men from the open hearth earned into 
our small dmic a man ivilJi intense cramps m Ins 
arms, legs, and abdomen They ga\e the story 
that the man had been working around the hot 
furnace all daj and had been drinking too much 
cold nater I did not reahze nhat the future had 
in store and that I was to see manj more of these 
cases m my nork as a physiaan in industn 

HISTORICAL 


1858, desenbed heat stroke occurnng m places 
other Uian m the sunlight He nas the first to 
emphasize the humiditj of the air as an important 
etiological factor In 1S58, Claude Bernard con- 
sidered the cause of death in heat conditions to 
be due to purelj phj-sical causes, that is, elei’ation 
of the blood to such a high temperature In 1872, 
H C Wood noted "The more x'lolently a muscle 
is made to contract before subjection to heat, the 
sooner It becomes paralj zed ’’ Dr R R Saj'crs 
and Sarah Daxenpori of the United States Pubhc 
Health Service pubhshed (April 8, 1927) reports 
with complete bibliography, giv’ing histoncal data 
of heat 


Heat stroke or sun stroke is the oldest known 
disease The ancients associated the disease with 
Sinus, the dog star, and dog daj’s, probably be- 
cause m the summer months Sinus follows the 
sun and is v’lsible in the evening twilight The 
oldest records of the disease are the biblical cases 
In the 4th Book of Kings, Chapter IV, is found 
“And the child grew and on a certain day when 
he went out to his father to the reapers, he said to 
his father hly head acheth, my head acheth 


TirE PRODCCnON AKD LOSS OF HEAT 

Under normal conditions the human body pro- 
duces more heat than is necessary to maintain the 
body temperature This excess heat is given off 
from the body in three wav’s (i) by conduction 
and convection, (2) by radiation, and (3) by 
ev’aporation Heat can be lost by conduction and 
convection onlj when the surrounding air temper- 
ature IS lower than the bod} temperature and by 
radiation onl} when the surroundmg objects are 


and when he had taken him and brought him to at a lower temperature YEen the surrounding 
his mother she set him on her knees until noon objects are at a temperature higher than that of 
and then he died ’’ In the Book of Jude, Chapter the body, the body absorbs heat from them, such 
kTH, is found, “And her husband was hlanasses for instance as from furnaces, red hot metals, or 
who died at the lime of the barley harv est where the sun WTien the body cannot lose suffiaent 
he was standing over them that bound sheaves in heat by these two methods the sweat glands come 
the field and the heat came upon his head and he into acUon and produce sweat which by ev’aporat- 
died in Bethulia his ow’n City and was buned there mg causes heat to be lost from the surface of the 
with his fathers ’’ body The amount of heat which can be lost by 

Wakefield and Hall call attention to the con- evaporation depends on the temperature and the 
fusion of heat with apoplex}’ as illustrated by amount of moisture already in the atmosphere, 
Forestus in 1562, and Baghvi, of Rome, in 1694 the higher the humidity, the less evaporation 
and 169s called attention to an epidemic of Air currents or wind also play an important rdle 
apoplexy which was confused with sun stroke in heat loss, due to the fact that they cause the air 
Lanasi, accordmg to Levick, was the first to in contact with the body to be changed and hence 
publish evidence of the influence of hygrometry hasten heat loss Howev’er, w’hen the air tempera- 
in the etiology of heat effects In 1789 Dr lure is well abov’e body temperature, air move- 

Benjarmn Rush called attention to a disorder ment may have the reverse effect, 1 e , hinder heat 
occasioned by dnnking cold water in warm loss, espeaally if the humidity is high If the body 
weather and desenbed the sjmptoms of heat is unable to lose sufficient heat, the body tempera- 
stroke vet}’ accurately Andral, of Pans, was the ture will of course nse 

first to note the relation between high atmosphenc The amount of heat which the body produces 

temperatures and heat conditions Condie, m increases markedly when a person performs any 

‘rre^ttd in the Syitipo^itrm on Tndastrial Medtdne and Traumatfe Surcen , before the amical of the Amenon Cohere of 

SurRconi San Frandsco October 28 Diovember t 1935 



4 t 6 surgixy cykecology a*sd obstetrics 


•ort ol unacaltx TTOft Evey tiic* » nniKfe cod* 
timd*, tn ertn unottot of bit li prodaoed la tbo 
o n a cfe . Wba tie patoa la periormlnj hayj 
nm t cnhr kbor tUt pcit unoont of aeon beat 
nnat be kat faunedhiety U ibe body temperaurt 
b to bo iQKbitftlaed. la pbjtkaJ work b 
tempenlan and hondiSty iberrfort, there b a 
mamd bemae in bnt predactlai doe to the 
work ctcnbtncd with a pmoei for the boif 
(o k«o beat to the aonomidini atmo^tere, 

^hat then are the reaolti of working onder 
tbtae nalavoratdo at ttao rjKric coDdltloga? lotbe 
fint plact, blgb teotpenture cfpedxfly^ U ««ao> 
dated with a htfh hoioldity, omlta a mant 
(xpadtr for tmraailaj work. Second, U the at 
mo ap bok cca>ditkrtt are extreme ■^Trrtot aymp - 
toms of bat CTUQp bait grinnadoa, mad beat 
stroke may recaft. 

Cooakktfan ^ early octaet of fatlftie wben 
vorUnt to bi atmoKpherea, ample expoisKstal 
and pnctkal erldence b aTmOahle to prove that a 
man camnot petfonn a< croch phtaical work whea 
the exlmul temperame b tdth It b not |ust 
(fiacocafert or Ueloea on the part of the wtprler 
-ahe« be lalb to turn oot aa aturh work on a bot 
day ilcCacBefl and ^rglA. lor rcatople tAre 
ibim tbnt at a nlatl\e Enmulty of do per cent 
a pema can p erform tint tvkc u tnnat aocL 
lQateD 3 pentcato( 9 Qdepte*F uat tiodejreea 
F and £n« time* more work than at 1 to dewreeaF 
What then happen* In the onneka or fai tm body 
at a wboto wbl^ lead* to thb early exhaustion? 

cmXKAL CKAMCea 

The fbr" '* *** dtaofrt which take place In a 
mtiade daring caatracdoa and whbm lead lo 
fadgoe and exhacatke of the miacfc, ha\e been 
the •ab^it tf inoch rcKardt. Acconilsg to the 
preoent theory the eoer | y for the tnujw cwi- 
trxclloo b derived frocn ihe treakdown of 
plKSpbocreatinc tnio oeatlite and phoephork 
add rhkb occara dtorlag mincnlar contraciioo 
Tha tmat be rrtynthatod coculinally if bkj*- 
nr It cootradiooa are lo contmoe Tha eoenty 
lot tib rtjyntbab b peettaaabtr derhed m- 
<flrect]y frtan the breakdmn of fngar Into brtk 
trtft which abo occtua aheB a an»de c cc trafta , 
It ha* b«n tbown that a poctioa of the Uetk 
and ‘•4 to V». b ondued and that tha enertj' 
t}ni» liberated b ntlBied to reayrrtbcjia tbe rt- 
tnaJndcr 0/ the betk add batk mlo Rlycogen If 

the fictic aoU •ccoimdata la mjScxal cnoceo- 
tradoot It become* a Umltlng factor to tbe tmotiot 
dworkwhfchamjred*caiiperiQ£m. Inphnlcal 
cxerebe *0 imnaom that ooe n concplctely a 
haa»tfd in a »bort tLaa, tbe lactic add may »c 


camnUlt *0 rapidly that it* addition nmv* 
begin to keep p«B with It* fomotloo, anj enkr 

thcaecooditfcp* the lactic acid In the BB uO oaai 

blood nay acoirouUte b silBrkstly hrp 
amoonta to lead to cootplete edaostloa. larro- 
kn(cd njodmte work, boweret eren at ^ 
temperature tba body b e oam e a ethaotted ddMct 
apy eoarked aommalition of lactic add b tb 
body a* a whole and witboot nhanttlon d the 
iop^ of mxar fDtU and Edward*, etc.) On tk 
otbtt hand, jJcCHnJy (ipjri ttate* kly tetri 
at pc ca ent b that we are whh a 

rpsm of the mlomary mtarlc* caoKd by tk 
aaromatatlcwi of ketk add and prebohly ]*- 
te n dS ed by fame dbmder of metabrim and an 
added ctige of fttlgne carried fartber Uaa onl 
brcaoc of tbe loflntnco of high temper* tnit tad 
high homidfty spoo vrry actire rniadt coa- 
tractioD*.'' It b, thenfoTe, impiiftfe at p rae at 
to eTpkht tbe nniacslar crtanatloo experioced b 
anlaTonhlc almoaphcik coodfifaw* oe ti bas 
of the chemkal change* takfng pbee vlildn the 
■keictai muw ei e It {uu, tbnefore been tqgmteti 
that tbe caw of the wbaicwicc peotoMy b 
rekrahk to tbe heart Tbe heart nte kotiuet 
not only vlih imncalir emrebe and ahh a d* 
la bod> lerspenmrr hot abo with attnol 
teapenture aro tbooeh tbe body lecBpentut 
may change bot IhUe DO, Cdwtidi, and otka 
hare nrgnsled that farigao of the biri aiatfc . 
pcaalbly to tbe accumotuion of bede add 
u H, may be reapoatibie for physical eshanftke 
when ™n irteki at falrt to nperi tore, doct c* 
faaaatkxD coc&ea wbra toe heart ha* attained Its 
raadnram rate 

CIDCICAL ICAlfTTUtAIIOMI 

Timiint DOW to tha cJialeal tide cf the probleai 
tbe three wcO known dlnVal cooditloat whkh re- 
ault from heavy phytlii work in a Ugh tetBper*- 
tar* (and boBuStr) when tbr body i* unable te 
compeoaatc for these conditjesa, art (0 beat 
crai^ (1) heat erhauftwo, (3) beat rtrote. 

mil ciAMw 

Uac a a picture of tbe symptom* of 
mmpi Ufoafly lo JoJy or \oga*t, a bet, sstry 
day tba man wotUag in lay ib: drop forge, get* 
op early foe bb tom, eau no breakfail, « n 
take* a cup of codre and bufrfcf to tW 
lb works about an hour leti* thirsty anddnaks 
Creefy of rater Aboot a half h«ir later be 
spcBat work, and eau a cold undwlch protoUy 
erf thick bread with soai* kbd of meat and om**, 
leluim to hb w wk, drink* tuocij wwier and 
Booee* he fe^ a luUc qoeer t» nreau®* 
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profusely, has a headache, and is compelled to 
quit and steps out mto the air Immediately 
he feels a tvMtching and pain m the muscles of his 
legs and arms and is forced to call for help His 
co-workers put him on a stretcher and he is rushed 
to the chmc. t\Tien he arn\ es, j ou see a man nho 
IS pale, cold and clammy, donm and out The 
degree of muscle cramps mth associated pain, etc , 
depends upon the sevenl> of llie attack One of 
two condiUons exists, there is either a slate of 
exhaustion nhere the man practically passes out, 
or a state where he has such xaolent cramps in his 
arms, legs or abdomen that he cries out with pain 
On recox erj', ^ou learn that he did not get much 
sleep the night before, that he has not been eating 
regularly, that he has been dnnking a httle more 
than usual, that he is constipated haxnng paid no 
attention to his bowel mox’cments, and m general, 
that he has not gixcn much thought to his health 
and personal hy gtene 

Sytuptoms of heal cramp Examination reveals 
charactenstic symptoms and signs 

1 General The cramps are alxvays preceded 
by marked sweating The cramps are painful, 
tome spasms of any skeletal musde but usually 
of those most actix dy in use, chiefly the muscles 
of the calf, the flexors of forearm, and of abdominal 
wall The spasms occur at the slightest movement 
The temperature x anes from 95 degrees to 102 de- 
grees F The pulse is shghtly rapid (usually not ox cr 
90 a mmute), and thready Respiration is rapid 
The skin is cool and clammy and the blood pressure 
is low Talbott reported x anation from 1 1 8/68 to 
132/84 Other symiptoms may include nausea, vom- 
iting, diarrhea, dizzmess, and mental depression 

2 Blood change (i) The blood chlorides are 
very low, the reduction being between 5 and 14 
per cent in blood salts (2) These changes are no 
meater than m moderate exerase, namely , 
(a) (HCOj) shghtly below average, (b) lactate 
and moreamc phosphate of serum mereased 
slightly, (c) protem 10ns increased because of 
dehydration with concentration of blood (3) The 
total base (serum) is low (4) The red blood cells 
are concentrated (5) The cell hemoglobin con- 
centraUon is shghtly decreased (6) The total 
white blood cells are shghtly mereased 

5 XJrtne The chlondes are very low or ab- 
sent, mtrogen is increased, possibly due to uUhza- 
tion of tissue for food, there is low unne excretion 
due to water loss in sweat. There does not seem 
to be any lack of functionmg of kidneys as a direct 
result of heat, there is merely an indirect result 
due to loss of water and salt through sweat 

Etiology The present viewTiomt is that the loss 
of base, chlondes, and water from the body in the 


sweat IS the pnmary factor in the cause of heat 
cramp (Talbott) The basis for this hes m three 
facts (i) the great amount of chlondes lost in the 
sweat, (2) the low chlondes m the blood and unne 
reported m cramp cases, and (3) the eflecUveness 
of treating such cases wath mtravenous sodium 
chlonde 

Normally we lake m from 10 to 15 grams of 
sodium chlonde per day in the food In the kid- 
ney', water, salt, etc , passes out in the glomerular 
capsule, and water (wath other substances) is re- 
absorbed in the tubules Sodium chlonde may or 
may not be reabsorbed depending on the concen- 
tration of sodium chlonde in blo^ plasma This 
maintains the sodium chlonde in the blood at a 
constant lex el under normal conditions The 
normal sodium chlonde loss in the unne is about 
15 grams per day When this falls below 3 grams 
of sodium chlonde per day, a dangerous level has 
been reached, according to Talbott and his co- 
workers \M\en the sweat glands are called into 
action, there is a marked loss of salt and water 
from the skm Here there is no regulatory func- 
tion as in the kidney to mamlain the blood 
chlondes at their normal lex el The amount of 
salt lost m the sweat xancs with the mdividual, 
the external air temperature and humidity, the 
duration of exposure and the degree of acclimati- 
zation The chlonde content increases with dura- 
tion of sw eating Variations of sodium chlonde in 
the sweat of 06 to 6 per cent hax'e been reported 
The salt content, however, decreases wath ac- 
climatization after about 3 to 5 days (Dill, 
Talbott, etc ) The ratio of sodium potassium m 
sweat x’anes in different individuals from 5 i to 
3 2, according to the different reports in the 
literature The total x'olume of sweat produced 
in a day when working at high temperatures may 
be as much as 5 to 6 hters per 24 hours with a 
total sodium chlonde loss of 20 to 25 grams per 
day Just how salt loss through the sweat can 
lead to muscle cramps is not known This is not 
surpnsmg smee we, even now, know very httle 
about muscle contraction 
Sodium is the predormnant base m the blood 
serum and extracellular fluids, bemg about iS 
times as abundant as potassium, whereas potas- 
sium IS the predominant base in human muscle 
and blood cells (mtracellular) Smee it is sodium 
xvhich 13 chiefly lost m the sweat, one can assume 
that the sodium chlonde passes from the blood to 
the sweat glands and that the salt of extracellular 
fluid, m order to mamtam salt equihbnum, tends 
to pass into the blood (There is, however, no 
direct proof of chlonde depletion of extracellular 
fluid ) Whether the loss of extracellular sodium 
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cfakride to turn levb to tbe pa«aR o( poUaloin 
from Ihe crib Into the olrurihittr fiuid aader 
lioecoDdItieia Is Dot known. If there wnenR* 
potutinm from the onade crib, ocw i^ciQld ex 
pett Uai treatment »Ilh a •rinlion o/ aodinm 
chloride tnd poCuilam oorohioed wooid b« better 
than aodlaia tiooe but thb bu oert po red to be 
the cue. It b at (raent uspoaiiw to cipUtn 
bow a kaa of aalt in the neat bacb to mnwolat 
cramp* 

With regard to the HNblUe rdb ahidb aogar 
pbyt b the etloloc and treatramt of beat oamp, 
the gerKTal >lew at pesent b that ft b not an 
enentkl faclcc (Baeljer) That pnrftrw iweadnj 
alow does not fend to hypo^ycemb, aa« thoan 
by UarcMoniof and Ottemtna «bo fcpood after 
JO rmmttea of profoae laeatfatf, a rbe ta blood 
tagar from too to 145 mHOgcaai per croU How 
ever althezerdseandalo^^daritkiooffacat 
ing, tMi toay oot be case. Ftuthmnore^ 
treatment of beat aamp with ducoae aofiitioos 
has been reported by •ome to be BaaoccctriuL 
Talbott aod kflehriwr repeated blood togare of 
ot to 1T4 milQgras)* per too cable centiwten 
blood in their 7 cues of beat ctainp at Boolder 
DaiSj h^ rv uring therefore oo aljotficaot chdAge, 
aod g< mfUtgrtaa ci avenge for a fmtp m 
• onnaJ atfimen at theaame Utw Despite thb, 
OQf openetn with ngnr b meat gratlfT^ not 
alooe, hot in ant^moion with Thm b 
aiaayt sbock promt in beat cxhaastkoi and beat 
crampa. aod (oe >'ahie of gt oor w sohitkxti b w*Q 
fosaoea by Cnle and hU co-workm lAird abo 
has shown the \'afDe of sngar fa the ftdgue accom- 
panyinx beat eshaottka 

Podolskl farther has sberwa that logar b a 
•dmabiH, needed osder such coothtkes 
Derlrose nppBea a soorct of food and eoerty 
thatblmmedSkte^ a>aOahifi. U tends to oombat 
■i-trtrutM, protects the liter by cootHbotiog to 
g ly c o gen rtoca^ ntbfies thl^ aod tocmie a 

vrinmc of arcakdog fUuds that Bught b« deheiait 
as a rcwilt of voouting pn4 diarTben Oils lo a 
personal cijtrnnnnifaboo nys “It has been 
that ghKoae cames entity to rcplaca 
chat wfaiefa a beftf loat aod ash amtfoo b the 
riectrohtjc basa a protepfssm IfcCardr be- 
lirm tnat binct glycogen boa been danlmshed 
greatly with an exetsmre productwo of lactic 
fnH Decaaae of addotis, It can be reconverted 
into ^jxeteo by the intravenons micctwi of t 
per cent gfaccae yoo to eoo enUe cenUmeCera with 
nTTn#! to i qit*re the okrldes of the blood and 
dmiinkhdehydratioe (Thaaepjesticajed ) And 
»(t aonld seem that BBC* ternperature affects the 
heart rate, and coenptete fatigoe of the heart 


mosde causes exhaustion then togai does hare a 
place la the preaentloQ and treatmeat- 
Trteimewi Tbe treaUmt cl itm^m 
depend tomcwhBt on the severitr of 
JIdd caaea alH rtemer if put to bed and 
with blanUta and utereii bc^ b appiad Vt 
QsoaUyiiie these miU caaea, by moot^ a mixtn 
of to fnbM of salt and 5 gnios of detoose a*) 
repeat as Deeded In the ensea cf low tragaatvt, 
If the patlenl b n<x aaeatlng, we beBc\e that hh 
o ec c i w T to keep tdm aril corer e d aod to supply 
extenoj neat oatd hfs teraperatore reacha DCDsd 
and be b aataliBgfrttfy We have noted tial if 
allowed to erpeae bb arms or legs, ImmeiEattb 
they mflibecoine cramped. In the severe casa, k 
b oor practice to give Intravenoudy 5 per ccsl 
tiuMse b aonnal tafioe admUi«t iiii>4 ^ cebe 
cesthnetos to 1 Eter or more Other wkm is 
heal coodhtons lecommcnd the adroinhtTttioB d 
lntra\'cnoas Mihie without the rincose kHztsra 
of sodfatn and potassfam or of the tOBal blood 
anju hire been tried bat reexn to b« cf do ad- 
vantage In fact If poUadnm b added to (00 
great qaaniiiv a dhtretk diect may be obtahwd 
jprnmtvn. As I stated before oor fsst e 
pe ri ea a with heat crampa was la 1014 and fnn 
thes to 'a* *tre conUoUy loobng fee a 
Vayfnwhsditoprtvmbat exhaasdcAaMleat 
tPSQJpS in tboae denanociita of the {adntry 
abcrebeatbabaxanL la maldng t otrvey of Ih* 
biaaU and in a stchbg the haUu cf the oca b 

these -kwrioos departmenU, me made the {ofkrriag 

tsbaervatloos We noted that. In the cracJhfc 
viheie tie men wet per mi tted betaeea tarn to 
Wre the they crossed the street lo get a ftsM 
tfbetr We notfdthaltheyilwaytpalrehlnthc 
beer and that they always tetorned to the )A 
Wth jntUrh. We also observed that aUh«gh 
thb « u care of the hot teat places, the In cvVnti cf 
Irait rthansdoD were lesa than in others. Is as- 
cjtber department, the men insotri on haviof at 
iheii cS^Jcaal Janao g fagr r la yet tuKW 
<lep*rtment the men incsted oa having a taird 
^ a alec and into Lb» they ponrsd a pacia^ « 
>oOed onls Tina was desmrit daily We wXed 
•hat Uk Incident* of heat exhansOon avre bc< 
Varied from tlrfidepartment IncoafiaDt,^ 
*8eo acre acawtncaeo to eating gum diopaanda 
knothcr plant, they insiated cn having pei^xiMat 
VjoM ig m Id ttiD another abeo »e aoLw aho^ 
tj»c beat coodrtwns, the supenaleadent advW 
*toe »!■> there was no need to go to a cerum 
fanner becaow all the men employe d sov 
bejroes tVe viuted tin* ftrmace and oa ctaovs 
tloa me noted that cpoe negro aoold tike sw 
tMitg from ba pocket every now and then «“ 
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chew It Whcu wc asked him what he was chew- 
ing, he said, “peanuts” and on asking why he ale 
peanuts, he said, “I don’t know, boss, but the 
hays, before me 3ust told me that if I ate peanuts, 

I no get Uiem heat cramps ” WTiat he was eating 
was salted peanuts and we learned that tins 
custom had been handed down for a number of 
^car5, whicli ivas the reason for no heat cramps 
from tlial particular furnace You will note from 
these obscr\'ations that the men tlicmsoh es had 
learned certain things to prer-ent these conditions 
The beer wiUi the salt, tlic gum drops, the pepper- 
mint candy, the oatmeal water from which they 
secured potassmmsalts, and the salted peanuts, all 
led us to behe\e that there was some prc\cntivc 
measure in salt and sugar 

iloss credits Haldane wnth the suggestion that 
the cramps suffered by miners are due to salt 
losses Moss’ in\ estigations among miners led 
him to conclude that dunng work in high tempera- 
tures, some of the men suffered from a great 
shortage of chlorides in the blood, caused b} a 
combination of e\ccssi\c sweating and drinking of 
water wnth attacks of cramps resulting He did 
not belieie that tlic sweating alone could be re- 
sponsible for the shortage, smcc the tendency 
would be toward a concentration of chlondcs m 
the blood The cxccssn e dnnking of water by the 
rmners, due probablj to tlic drjmcss of the mouth 
and throat, tended to dilute the blood until, in 
some of the men examined, the excretion of 
chlondes by the kidncj-s showed a marked de- 
crease from normal, despite the enormous excess 
of unne passed In order to rclierc cramps and 
also fatigue, Moss recommended the addition of 
salt to the water drunk by the miners 
On the basis of this discussion, it would appear 
that the most effiaent method of prevenUng heat 
cramp would be to replace the salt lost m the 
sweat b} taking extra salt by mouth This has 
been recommended for some >ears and has been 
m practice m a number of industries Although 
no statistical studies or controlled experimental 
studies have been pubhshed to prove the efficienc> 
of this, those interested in the results seem to have 
been convinced that the incidents of cramp haw 
been lessened since the introduction of this pre- 
wntive measure We bebeve these figures to be 
the first reported Durmg the j^ears 1926, 1927, 
and 1928, of an average j early emplojmient of 
8800, we had 380 heat cases wath 2 deaths During 
the jears 1929, 1930, 1931, and 1932, we tned 
vanous preventive measures based on our ob- 
seiwations from 1914 to 1929 After these ob- 
servations and a review of the work done by 
others, we deaded to use tablets of dextrose and 


salt Ihcsc we placed in all departments wath a 
heat hazard and encouraged the men to take a 
tablet with each dnnk of water From. 1933 to 
1935 wc had 196 heat cases, no deaths, wnth an 
cmploxancnt of a j early axcrage of 7800, and we 
noted that w hat cases w e did hax e, w ere of a much 
milder degree, m fact, wc haxc not had a severe 
case of heat cramps during the past 3 jears 
Wfficrcas wc formerly asked Uic men not to dnnk 
loo much waiter, wath the use of the tablets we 
found that thej could dnnk practically all that 
thej wanted witliout an\ harm In another plant 
dunng the year of 1931 from S500 men wc had 6S0 
heat cases, but after installing the dispensers and 
tablets in the jear 1935 in the same plant wath 
9500 men, we had 305 heat cases with a notation 
that there was a marked lessening degree m the 
sexentj of all of them The tablet used consisted 
of 5 grams of dextrose and s grams of salt The 
salt ma> be added citlicr to the dnnking water or 
furnished in tablet form to be taken with each 
dnnk of water The concentration of sodium 
chlondc which has been recommended for dnnk- 
ing water xxincs greatly Concentrations of o i 
per cent sodium chlonde for acclimatized workers 
up to 1 per cent sodium chlonde solutions have 
been suggested It is obmous that no arbitrarj 
amount can be set since the salt loss itself depenik 
on so many condmons Those who recommend 
salt alone adxusc a compressed tablet of 16 
grams, and suggest that one tablet be taken with 
each glass of water, assuming that the workers 
take about 2 or 3 glasses of water each hour dunng 
the working penod It has been suggested that 
potassium might be added wath benefit but there 
is no cxudence that this is an improwment over 
the sodium chlonde alone If this is done, it 
should be added in small amounts, as the mgestion 
of potassium maj provoke diuresis, and under 
some circumstances is reported to accelerate the 
excretion of sodium from the kidneys 

WTiether there is anj danger from excessive 
sodium chlonde mtake as a prex’entive measure is 
not known In healthy men who are losing large 
amounts of sodium chlonde m their sweat each 
daj , the only danger from taking extra salt would 
be from a local dehj drating effect on the stomach 
mucosa where the compressed salt tablets lodge 
while dissolxTng, whether this is a potential danger 
IS not known Furthermore, the use of entenc 
coated tablets would avoid In cases of pre- 
existing nephntis or edema, of course, sodium 
chlonde tablets should not be taken, but it is 
quite unlikely that these patients would be hold- 
ing heax’3' jobs in high temperature and humidity 
Whether excess sodium chlonde intake is a factor 
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^ hjpcrtaaloa, ooe ctnnot my u tie 
erldeoce is coetadictory eod aacocrvioclnf 
B«ini tod HsVfanfi reported tbtt to 40 (run 
•odium ddodde in ooe day -mtii 500 cubic 
cimdaeten to 3 Uten ot vater causbi tUUc 
M ena ,. It b poctOde that the wigp crc not 
loctog tcmdi rant bat are Hiring the ertn aait 
be lettiii* an eroa* of lodiam chlotWe. It 
b, ncrR'CTer icarctJy Gkely that a wodouan who 
h rut •« eatbot, wcnrid toon t>wn 10 tablets 
cont al pln t j 6 srains c< sadi^ cbkdde each, 
which even with a ncrmal sail tntahe in the diet, 
wcnld scarcely amount to as much as 30 grams 
of sodhzm chlfwkte per day AIm tbm u the 
question of adding carbon merdde, Mlt and sogar 
to the drinking water 

/Vedir/tfnUg/sctfrT AkdhoQc boots arc a pre- 
dlipofiizg Ucua to best cramps becaose of the 
attending decrease In food cctnumptlon whh its 
salt If acczxDpanled by a gastde uritadoD wrlh 
wedUng, an extra amount of sah aooid be bat 
from the body Furthermon;, the cocsocrptloQ of 
aktihol leads to pe if p b enJ vaaoddatatlan and an 
ioottse in puhe rate, ihtn ptadog sn added 
harden on the drcalatacy sysrim. 

Votaitisg led diatrbea am abo t nttdl^»«cf 
factor becaose of the iosa cf chkrua freiaa the 
dSfntbw tracL 

Poor Qvlitg cotxCtbaa smoi to pday asae part 
in predtspoditg to beat oaisp and exiesstko, etc. 

and DQl state that Is tne cammer of 1031 at 
Boulder Qty (Hoover dam) a nuenber of dotis 
ucfu f r c d among the workmen with a high iod* 
Hiwg cf heat prostration, whDe In 1931 00^ a 
few cases of cramps occorred. tUtbengh the 
tc oq j er tture was b%ber in 1931 the s%aL6canC 
(figeropce appeared to be due to better bouabw 
coeditkoa which Indoded afr-condltlooed dormF 
terbs, and better food durit^ 1931 

The salt ccctent of the <Oet would also be Im- 
portant, a Mih mh intake weoVl ostnraDy 

tend to replace its lorn in the aweetj and VKe vctt. 

It Is an inlcreslmg fact that In the *1001 In- 
dustry frequently the most •cvere cases et beat 
occur on occaibsial warm dajs tn the 
cooler months, for example In October Tils la 
quite reatfily ondetatood since the body becames 
acdimatixca to the ertanal tempeatare whether 
It h warm or cool and expcaore to a sodden 
change In tciBperatoTt finds both the vasoowtor 
and sweat giaodt 111 prepared to meet 
this change la tenTpcrainre 

inuT jrauutnerr 
The paoeol is pale ccld, efammy, 
down and oot with weslneis, exhanstke and 


dirdnew . The blood pitswire b Icnr the poha k 
rapid— avenge So the ikb (1 cooi sad Aimp the 
tempcrahire b Docmal, or sBghlly beiow ta sbon. 

Recent reports of ezperfmeou at Yoengrtowa 
isdkale that the chw^J azalyib cJ n iyyl .f*j 
urine ilamd no dcvifttioo fraen Dot^ Nssxs 
and dlanhea w<n noted < dmes In 350 c%tn _ 
£tvi*[y Ihe casse of beat h not 

cieariy aodentwxL nor bit known why TmAw iV 
same conditions of jdiyilcal work sM cm lorn- 
meaul tenipeatare. ooe nan will 
and tbe oUn irQ} show exhaust ioa or prQstmtiQ& 
Both ciwBtkns have senaew ba t the sooe gnani 
synmtooit and both ere broc^t oo pt^wkri 
work ia big}) taaf ic f s t or e with marked neausg 
One mkht assame, therefore, a or«nwBY etklcg- 
ical baaground. It would •ppeai Iran recent 
work, howetcr that thb may not be true, ibcs 
at le^ b sotne cases cf eshaustloQ, no fall Is 
•odium chloride centent of the blood was ob- 
•emd, wbcKts this sppetn to be in exses 
of beat aamp. Then ww ham some men who are 
critlcaUy best erhaosted sad bter drvekp 
cramps. We have cxpcrleiiccd cues in which a 
sun was placed at rest in bed Lx the EmexfetKy 
Hoepf til and appanetly had iecoTsed ban hat 
cxhaimJoa. HewuaQnedtonbanebutHBe 
boon later we wen otBed ancT found hhn la a 
seven cnndldne of mxncie oampa 
It seetas usUkeir that the acccraobtlcsa cf be 
tic add cr the dcpletlcic of fod lupply (legu) ta 
tbe bodr as a whole play any Emporta&t part b 
heat ezuuttloQ Talbott a^ kilchrisea feund 
no mukrd iocrease In the blood betk tdd b 
their beat cases and no hypoglyctsila and, si 
explained, la c omp lete farigoe frum amroUr 
work In high temptnlnres, theis b no ma r kai 
lacnase In the blo^ lactic atJd. It sjwwsn Hleij’ 
itaf the of heat cxhcustkio b ia* 

ullimaldy to a cdlapae of the drralstcry lystea 
Tbe houl rate b rapid the bixxi prcMuie Is low 
opedallT the venous pcosnie as Idcnced by the 
couiqneil comfitJoc of the veba In socne cases, a^ 
the blood » ttBJCtalnUcd to sndi a degree lham 
esU g ne cases, the blood ssnxples obolued fr« 
the vein freqocn^ appear th» and syrupy The 
cause of the ccllapse of the di roU t ton b wk 
kaemn, wither it » fidgoe of tbe heart nm*:^ 
stagoatica of blood In the c t pfl tarfes, cr bs* “ 
salt and water In the sweat with a readtlM 
demse in blood vcfnmei, ca a comWMrio^ 
these ot tcano other factor, oinoot be eld ^»e 

Atti r ^*iTnhW wwnew hsl the cOnical ssfeW 
of shock, ^though here we have no erideocc imt 
any trac substance fans been fortned, 
evWmceofettravatalioo One b haprased wW* 
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the smulanty between heat e-^hausUon and the 
condition exhibited by dogs following supra- 
renalectomy In these cases Elarrop has shown 
that a marked loss of sodium chlonde occurs 
through the kidneys The animals show extreme 
muscular exhaustion, the blood is concentrated, 
and the sodium chlonde m the serum is decreased 
Treatment The same as m heat cramps is ap- 
phed For mild cases bed, heat, salt and sugar 
For severe cases heat, mtravenous injection of 
salt and dextrose 

There is alwaj^ to be considered the question of 
water metabolism iihich is closeh associated with 
heat regulaPon and in turn with circulation and 
respiraPon We do know that water metabohsm 
IS influenced b}' food and ork Then there 
comes the question of the utilization of water by 
the tissues Also there is the question of a thermal 
control center 

HEAT STROKE 

The sjTnptoms of heat stroke are mamfested m 
a verj' high temperature, as high as to no 
degrees F The pulse is very rapid, the blood 
pressure is high, the skin is usually hot and 
flushed although it may be moist, respiration is 
deep and labored The muscles are relaxed or 
twitchmg There is loss of consciousness mth 
comulsions Autopsy shows congestion and 
hemorrhage of the brain and menmges 
The onset may be gradual with mental exate- 
ment or depression and a dryness of mouth and 
skm, or It may be sudden with delirium, stupor or 
coma The skm is hot, and reflexes are absent 
Treatment Therapeutic measures include 
water spray and fans with rubbmg of skm, ice 
baths, etc , and prolonged rest m bed 

OBSERVATION 

Although the etiolog}’ may be the same, and 
the course run by a patient with heat exhausbon 
may follow a defimte sequence, each case is a 
problem in itself 

In heat exhausbon with cramps, the tempera- 
ture IS subnormal m practical!}^ every case IVhen 
cramps are present, the temperature may be sub- 
normal, normal, or there may be a nse m tempera- 
ture as high as loi to 102 degrees F At the onset 
of a case of heat exhausbon, there is a penod m 
which all sweating ceases If exerbon is con- 
bnued, weakness comes on 
Cramps usually appear after excessive sweabng 
begins In the worst cases, sweabng goes on for a 
prolonged penod, m fatahbes it conbnues until 
complete collapse 

Most cases do poorly with morphia although it 


may be necessary to use it for pain Cardiac pam 
may be severe with violent contracbons that 
cause heaving of the precordial area 

There may be patients who have felt bad, and 
who, with stoppage of sweabng or profuse sweat- 
mg, collapse as soon as they are exposed to a 
cooler temperature, as gomg outside of a buildmg 
to the open air 

YTien a pabent m collapse and with dry skin 
begins to sweat, improvement begms Temper- 
ature must be watched carefully so as not to apply 
heat after return to normal temperature 

Dehydrabon can take place to the point that 
vessel walls collapse, the volume of blood de- 
creases, becoming thick and sjTupy in character 
and black m color 

It has been necessarj’- to bandage exbemibes 
One gams the impression that there is not enough 
volume to the blood to mamtam circulabon 
There is a point w'hen there seems to be a com- 
plete vnsomotor collapse Many men may work 
an entire shift without evidence of cramps, but 
develop them after leavnng the job or upon amv- 
ing at home 

Many cases seem very mild when flirst brought 
into the dispensary but grow worse while m bed 
durmg the next hour or two One should guard 
against pemutbng pabents to get out of bed and 
to walk if they have cramps 

ETIOLOGX OR HE.AT STROKE 

The underlymg mechanism m heat sboke is 
probably qmte different from that inv^olved m 
heat cramp There are a number of theones for 
the cause of heat stroke One is that auto- 
intoxicabon results from the acfaon of heat on the 
body bssues Another is that the heat regulabng 
center m the bram breaks down Another is that 
the essenbal cause of heat sboke is aadosis This 
theory is largely based on experrmentallj^ pro- 
duced hj’perpjTcxia m animals which haw no 
sweat glands Hall and Wakefield, and Marsh 
showed on dogs and rabbits, respecbvely, that 
there was a marked accumulabon of blood lacbc 
aad with an mcrease m h3’-drogen ion concentra- 
bon and a fall m plasma carbon dioxide combmmg 
power This was accompamed by a nse in blood 
sugar Morton, however, reported that mtra- 
venous mjecbons of alkahes were without effect m 
human hyperpyrexia cases Bock and Dill have 
shown that heat prosbabon and death may occur 
before the aad-base equihbnum is senously dis- 
turbed A fourth theory is that heat sboke is due 
to the exhausbon of the sweat glands Heame, 
who studied several hundred cases of heat hjqier- 
P3Texia m ^Mesopotamia, reported that m every 
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cue Ihc >Ua yrts hot aod cbj inficitiiif Kip- 
prcoloQ of tve«thig tod heat kM bj e%'BpQeiUoiL 
The mnltlnj rite ^ latenal tem p eratnre, he be- 
lin-cd broTOt iboQt certain chaigis in f>ii»_>if«ln 
and other tnaocf r et poo ffb i c for the tjrmi^oau. 
The caw of tiv aap j a adcp of the tnat fUoda 
vu attributed to prevkj m hypoactlvit]^ kadlof 
to ohaaatkc. Lccnatd HIE. abo aageated that 
ethansrioe of the swcatatandK may be the prioK 
(actor in heat Unhe 'iW the Meat an 

fublect to partial fihnottinn aai them by 
W’iwhaoae vho rt p orted a dtoe aa e far tlx 
amoont cj neat aith an fatcreaae In dinatlcA eren 
«ben nter was druoh, Forthennort beat scroLe 
cssaEy occurs moat frcqoeatly after aevenri data 
of an rttreme beat wave. Hearn behrvea that the 
oDset of beat atroLe can be predicud by ihr ap- 
peanoce of a dry aUn iodiouiag ccrppraakn of 
penpfratkia and the iccompanying iocraue in 
Inquenet ti nlctaritkn, and that under cuch dr 
comstaoca preventive cooCaf treatment can be 
fucccHluUy appikd- 

It aecau qdie probable that then b naan than 
ooe brtnr iovotved b prodiidfn beat ctrobe but 
It any rate, the re«Qiunc rbe in body trmpefa 
tore to a le^ d loceCBpaubie with peoM phyilo' 
ketcal fortftioelnc, fa probably duretiy retpocest 
bk (oc Hwat U the a^iiiptama 
COVOCTIOJt 

Is then U fa evkkfit that ae are atiD 

a iot^ wav lioa apdentaodlng the phyxblofifcal 
ba^of ibeefleciaofwoikiucxtrenMhieat. from 
the fthitfl dempoint, hu w r v tr at least »e ha%e 
rrufk, fvnf progress In the past fevr }'ear* by the 
use of salt and sogar in the ommUin and treat 
mew of craa^ INltb the preaea intereat In 
this ^rotfeoL m art looking forward to further 
progrtas in this 6dd. 
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ANALYSIS OF FR'F HUXDR1:D 1N1R\-0CUL\R STEEL IN'JURIES^ 
svn\l ^ A\AI KI R, Jr, M D, I^\ O , Cinc\co, Iluxois 


I N an anaK-sis of 500 ‘^leol injurv cases, I ha\c 
come to iLc conclusion Uni the making of the 
diagnosis ofTcrs Uic greatest diflicuUa, and at 
limes is likewise fraught with danger lo nu 
mind, the dangers of diagnosis far oulshadow the 
oporatne procedure' and the gaat or small amount 
of trouble or infection which often follows the 
entrance of steel in the e\e 

U umes diagnosis is \cn, difiicult to make, in 
fact the presence of steel in the eeeball niae be 
entireh overlooked unless a eareful historj is ob- 
tained In m\ cases I have found that, in the 
order named, the occupations of die setter, honng 
null operator, general machinist, auto mechanic, 
blacksmith and li indv man job, are the ones 
which show the greatest numlier of eje injura 
cases Moreover, the siuxifie iresiancc or in- 
stances of injure and the detailed cvplanation of 
the injurv arc ncccssarv In several of mv eases, 
men have had two to three seeminglv minor 
traumas in the same dav, Uiertbv clouding the 
issue of the important one Subjecliv t svmptonis 
appear to be of little worth in amvang at a con- 
clusion, for the entrance of a small bit of steel in 
the c\-e IS often absolutch painless and the jiatient 
raav be tolalh unaware of an acadent In the-sc 
cases most stress in the diagnosis must be placed 
on the objective Imdings \ isual tests olTcr little 
aid, as unless cvadenl damage has been done, the 
vasion maj be normal to the cornea, lens, or ins 
In S per cent of mv senes, the entrance wound 
was cxlTcmclj small, necessitating a careful 
search to find it, and in at least half of this number 
of the cases, no external wound could be found as 
the mjurj was 2 to 3 dajs old lliercforc the 
diagnosis settles dowai to the examination of Uic 
deeper structures I have found that fine floaters 
offer the best clew in these cases as thej have been 
present in the greatest majonlj of them Fine or 
pm point opaatv in the lens at Uie penpherj or 
elsewhere, is of great importance, whereas fine 
lesions in or about the retina or choroid seldom 
have been seen immediatclj following the injurj 
The comeal microscope and slit lamji have been 
of great aid for fine wounds in the cornea or lens, 
but m certain tjpes of cases, csjjcciall}' those of 
several daj's' duration, htUe aid is obtained To 
me, therefore, the X-ray film has been the sheet 
anchor upon which to fall back I hav e made its 
use a routme procedure m mj practice, even when 
there seemed to be no definite indication, and the 


results have been surpnsing By X-ra\ picture, I 
do not mean the film obtained at the .ucrage sur- 
geon’s oflicc. as such plates arc seldom of much 
\ alue For the diagnosis of intra-ocular steel, sa\ 

bv J. millimeter 1115170,11 is often ncccssarv to 
take 3 to C plates at dilTcront angles before a 
definite conclusion can lie ruicbed In my senes 
I have a ca^e m which steel was ov crlookcd b} one 
good X-rav laboratorv and found bv another It 
IS evident therefore, that not onlv is tlie X-ra\ 
plate most imjKvrlaiil as a diagnostic aid but it is 
the best means of diagnosis obtainable Exact 
localization ls extrcmclv difficult, and where to 
r millimeter means so much, 1 c , just in or out- 
side the globe, Its extreme inijmrtance is readily 
seen After the steel has been properly localized — 
and this is often subject to vanalions as noted — 
the ojicrative' proce-durc to be u'4;d must be 
consideR'd 

In my senes, the selection of operation has been 
IKCuliarlv influenced by the laws of mv slate and 
the surrounding slates Compensation laws differ, 
hence iJie motle of attack must conform in some 
degree with the economic side In ihosc cases 
with steel posterior to the lens and the lens un- 
injured, the poslcnor route was the one of choice, 
even with the danger of subsequent retinal de- 
lachmcnl In all eases in which the lens has been 
tnjuR'd, the anterior route was used It was found 
that a large operative opening for the magnet 
point was sujicnor to one in which the point was 
difliculi of entrance, as it entailed less danger of 
added trauma in the postenor opening In 
practically all my eases, the patients were men 
direct from shops, hence dirty As a routine 
procedure, installation of 2 per cent mercuro- 
chrome, followed by a thorough irrigation of the 
eye with i 3000 bichloride was used Moreover 
the mouth was evamincd for any cvndent foul, 
decayed teeth and, if possible, they were ex- 
tracted at once 

In my early eases, boiled milk was used as a 
foreign protein, later typhoid serum, and now the 
liemo-protem of Parke Daxns &. Co , as the dose is 
smaller I am unable to stale wath any degree of 
accuracy the effects of foreign protein mjections, 
although I have used such a procedure as in all 
operative cases In this senes, I have had 32 cases 
in which the foreign body was not magnetic steel, 
or was magnetic steel m combmation with some 
other substance such as rubber or bakehte In 


‘Pracnltd In the Sympouam on IndmuUt ilodlane »nd TnumMln Snegtej , Man Aa CUnSol CongtiM ol Ihe Aiaericna Collenc ol 
Stir^eoas. San Fraodsco* October 28-^ovember i, 10^5 ^ 
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■erenl cue* the fordfo botfia « cn brut, copper 
xinc, utd u maBj -were bUs o< {ku. In xitttt 
cucf, tvD Iicton (ppetied to he (rf mott las 
portucs (i) tlae kniioo oi the foreign body' 
(f) the BOuuBt of pore IncL fai ita eztmctka. 1 
noffat Ackl that I hare been bloKd with my ahare. 
I ure ( caaa of the dli^ hi^y for 

more than lovtaii which have caiaed no tronbk 
3 of bitM In tnc rrthm and ackn with aoiaAans 
matory lymptoou and > caaei with btm In the 
pcrip beiy of the lent, one n 3 can old and the 
Qthn 5 yean oU. No catimt bai dcr^oped, aa 
aji^^tesUy the {orel(n body hu acted aa a bung 
b a bam] However wbn a ddlolte dkgnoaia 
of intra-ocnlai fomgn body bu been marie it bu 
been my procedore to ttaa any and all meatta that 
w dl extract the fordro body if bon or cteel bat tf 
of ofher nbatance tM localixatlaa wiU decide Uk 
come la be porued I have found t^c the eye 
vlU ftand a large amount of operable tnuma at 
times with aurprl^lngty good «ad-re*alu 

CotppUcatkam of mlM or ina)ae UBportance 
In crrer 8S per cent of my caw*- In ttot 
^te It per cent, thm wu 00 teacthm and no 
»cl6c MM of valotL Jnit to what to eUrlbate 
tw la la per cent of the giaft, la a siyateiy to me 
u they me vailed types. Fcaalbjy the pathm'a 
on reatataoce. kdt of tofectioo cairled k, or 
poafbly iach of feolt m my techak(ae. famkh tbe 
expUnadoo, Three pcuWu deveiaped syns 
patbetic ophthalmia they aQ cBtreorded (is 
atrotllaDi to report at intervali for check op I 
have had ii caaea of bcgfnciDg tympatheUc (r 
rltaricm, whldi aubakkd pcompUy oo eo-adeatioo 
al the offeaihcg eie and aolt^le medjcBtkn I 
am tba efo c e not In the dread fear of Uib com 
pBcatkm thiit 1 wu yeaia ago lor 1 bdrewe that U 
can be readily bandied II It derelopa while the 
patlest la glider obeervatlacL Ooa cane of gu 
MefDss panophthalml lla aecoodary to steel tn)nrv 
had a favcoable otncocoe following emKication 
Detachment of tbe redaa following steel exuac 
uoo hu been chficolt Co handle as with h other 
have adacQ to locntae the baxarda 
of eperatfre cnntctiaQ 

'Ine ttmovaf of traumatic cataract hu been 
arged m the anterior toote Ofci, and teldom hu 
the fWoCen Woa enued nndac irouhic followmg 
the Inpuy 

Detadureat of the retme hu occurred In ip- 


PiBCfilitJatiakb 1 

Dttdw nrnililiia ceac^tiBB 1 

paiUMbBiM 
Dfiactwd rctne 

TnaioatK cUuact vilk (eod prunT j 

Fandi dinmt Cgrl a tw a retna tnj efawnj [*■ 
hnaaga tokw 

TWaa inU faal twmai rmKm 
TWm 7j virie* 

Time with »e Mwoe 
Thoae vrtii bat 


pnnimatclv 14 pa cent of those poattrior cpm 
tloDS In which tM eyes acre not ecodetted Tht 
inaorance empanka are oof prone to tpcod cztn 
ounev for radical care for the c on retka of a 
drtacoed retina, and in my atate, Hhson, fer 
tcaumauc oataract cues The fan ma nce o*- 
pwnfes M that the beat rraalis rSI oot pay for 
the cash spent In my state, many cases of 
tnsmatk cataract n about uncomctBl hr lUs 
leasoQ, and what ni^t be a good Ttsoll h cbedrd 
ofharabe 

Fma the auodpcfnt cf good end reseda and cf 
(he operalhrt procedure for stra-ocslai steel a 
jvka. I have cccne to the cnochtsiQC that lahati) 
wowtu po£t ynady U (i) empfoym teeth am 
givw xnett an, (s) aD pailenU wiih eve b>oi» 
of evwry deacrlptxo were sent to an o«l»t la 
djagDQsfs and treatment, C)) cuqyrmt Ka 
laws of all states were the same. (4) thecaplcFTer 
was pmaQed upo n to t^wndV the after ctroffia- 
tmoa. 

In the iftwt ysh of my rnw as to the pathefogy 
tad raian, Tfeble I shows a smnmary d roabs 

Tbe abo^ record cf the final roula is aiiytif>l 
but cnviaUe, bat there a« icveial factots t o t* 
cwnideTed If better ootcomes are to be 
The most fanportant h mevwuUai cf tnjtiry T* 
Narictial Samy Coanctl hu for years 
f mpwlg ti along this Hne, and ft hu undgifksaiy 
beme some hmt, but when the Injury hu takes 
plain, itaiewity win determine to a great dertw 
the ftnwl outcome. It appeal* to me then, that 

when the fiagDcab of the preacnco- itie andeu^ 
hwwrinn of ifltia-ocolar JertigD body bu trt 
properly made, wt havt done the makr put » 
our patient. "Ihe fofgical side, dependlBg SJ * 
does upon the locatioo for coojpJkatkra, at U“ 
thne does oot oSa moch aid. 
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RrrORT OF 1935 SURVEY OF U^IEDICAT. SERMCES IN INDUSTRY 
BY THE \NIERTC\N COET.EGE OF SURGEONS' 

M X M Y . CwCNCO, 


D uring ihe pi^l M^r the medical stniccs 
of 10: indu''lm\ orgnm/^aHons ha^e l)cen 
pcr^omlU ''Ur\ e\ cd 1 o dale the medical 
'^.mco. tif 1 314 cbtabh-ihmcnti. which -Lrec 
3,2:0 000 worUr- h iN-c liecn under ';vir\c\ b\ the 
\mcncan College of Surgeon" Of thi"! number 
70S, or a[)])ro\imatel\ 5s l>cr cent, arc approved 
b\ the College This relatncK high i>crcent igc 
doC" nol mean that 55 jwr cent of all indu-'lnal med- 
ical servacc" menl approv al II should 1 h' borne m 
mind that the «ur\tvs, of the Colli ge hi\c been 
directed pnnapalh tnvard the larger indusiml 
organizations, in which the percentage of organ- 
ized medical services is much higher ih.in in the 
smaller establishments Onlv a low jKreentage of 
the smaller firms hava. medical se-rvice-. that as 
vet menl ajiproval, although it is gratifvang to 
note the growing interest manifested bv the small 
er establishments m improving their organization 
for such servacc Tins grov mg interest on the 
part of both large and small organizations, and 
their desire to receive approvail from the \mcncan 
College of Surgeons has matcnallv promoted co 
operation and a closer working relationship lie- 
tween induslrv and the College 

TRl ND or ISJIRV K.VTI S 

It IS of interest to review recent c,\]Kncnct‘S in 
the field of industrial medicine and traumatic 
surgerv From 1926 to 1034 there has l>ecn a re- 
duction of 57 per cent in injurv frequenev rates, 
and a decrease of 37 per cent in sevcnlv rates, 
according to the National Safetv Council report 
The public utilities hav e made the most ]>rogress 
m reducing their injurv rates 
The vear 1934 shows an increase of 5 per cent 
in both frequenev and seveniv rales over the 
vear 1933 iliis is due to augmented industrial 
activitv, wherein the new untrained workers, and 
the older cmplojecs who maj have liccome care- 
less m their work, were hkeh subjects for acci- 

TABLE I ACCIDtNTAE Dt ATltS 


dents 1 urlhcrmorc, manv safetv and medical 
servaces wore scvcrel> curtailed or allowed to dis- 
integrate during the period of low industrial 
aclivatv \ rather sharp increase in sev erit} rates 
mav lie expected in some industries, when the 
time lost from occupational diseases, such as 
Silicosis, IS included in llic compilations 
It IS highlv recommcnderl that each industnal 
medical department compile an annual statistical 
sunimarv , including its injurv rates, its illness and 
injiirv experience and its costs \ companson of 
such summariL's from >car to vear will nol onlv 
reveal the relative efliciencv of the medical and 
safetv services, but will also serve to uncover 
anv existing weak points, and thus future ob- 
jectives of the medical servaces will be indicated 

AecintNTVi. nRvVTiis 

The National Safetv Conned reports the num- 
ber of accidental deaths in the United States for 
1034 as showav m Table I 

sivts rkivtvRv cvesES of devth is the 
LMTI D STVTFS IN 1034 

\ccorehng to the information released bv the 
Hurc lu of tlic Census, acadents, in the order of 
importance as a cause of dcalli per 100,000 popu- 
lation, have moved from fifth place in 1033 to 
fourth place in 1934, as shown in Table II 

workvifn's eovirrNSATioN i vws 

Since the scope and die extent of medical serv'- 
icc in industrv are greallv influenced bv the 
Workmen’s Compensation Laws, the trend's and 
changes in the laws arc worth considenng 

ITonda and South Carolina hav e enacted IVork- 
men's Compensation I^ws during 1935 Nordi 
Carolina and W^cst \ irginia have made prov isions 
in their laws to cover occupational diseases New 
York has added “anj and all occupational dis- 
eases” to its previous schedule of 27 diseases 
The term “injurv ” has been held to cover some 


Total 

Motor veTiidt 
Home 

OccupaUonol 

Other acadental causes 

Disabling injuries 

3 \ age loss, propertj damage, medical 
erpense 


NumliTT 

101,000 

36.000 
34-500 

1 6.000 
' 7-500 

9,821,000 

83,500,000,000 


T,VBLE II — PRIVIARA CAUSES OF DItVTH 
Heart disease 2,^0 , 

3 

Ncphntis g- , 

Accidents So o 

Pneumonia -yq ^ 

Cerebral hemorrhage 3 

Tuberculosis ^ 


*Pre<eDttTi In the SjTnpcHmm on Industrial Mctlldnc and Traumatic Surm before the ainical Congress of the Anwncan rnH^r.* nf 
Surgeons San Francisco, October &-NrA'cmbcr j 1935 n-uuci, 
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occapAtkmiU In XIuMdnortt* ajvl Okh 

hoot, K> tliere are ncm 15 itata and the Dlrtiict 
of Cofnmb fa in which occapatkoal arc 

l ecocuiaoL lod cooipmaadim u a wa nt e d tor the 
fCKUtant dfttHStio. 

The Wcckmen a CocDpcimtioe laws ci Een- 
tocky and Wen Vlrfioia have dectlTe provtikna 
giocf min ; a Olco ria. Um Vlrgbk hu a medical 
twanl lor tbehaodttngcrfiflicoatg, ani Maaadm- 
Htti ha« a dhUm of occopatioQtl by gkn e in ibc 
ZVpcrtnhs^ <2/ labor and lodaitry and a pro- 
viooQ for indostdal dheaae nJmea aelefier) fjoco 
a lift crmujfad by the Board d Reefatratloo ta 
Meduioe CahfomU, >iaryUad, Uldilgaii, and 
Now Hampihlre have appouttea ccromieteea to 
Audy occmmtloaal doeaan, althoagb the ctao- 
mlttce in (MUomia h restricted to the stodjr d 
aOlcoait only Undoubtedly (peid^c legmiarkn 
carcrina ocotpalknal d h^ 'ea will mluniately 
Inflow tneae inveatlfpaive atodiea. 

Ai a re^t d tho ertotaKra and aiirpfa 5 ctilon of 
the WoriciDCD'i Competaatioa Laws, wbacb roMt 
be Tin ed n a broad BcckitaBieal measute, and <d 
the iacreasiac manntectgi^ procexaes with 
attesdant bevlb biarda, addM reaprrwfliffity h 
bebii plaixd opoo the aaiployer Kt a cmue- 
goence, oore emrimf IoacImb b bdag: expected 
from the loetflcal ferricc, parocoliriT ta itt pte- 
vostire pfaaae Tto lolkKlnx eaoeftkav, Cnerc 
fan, wi^ embody Um wo±nt; prioc^lef d tbe 
vthihmmi Standard, abcnld be obaervcd by all 
iitdaftrial nxiScal aerrica 


A de6Hlclr Oisuaiad fet iwniKal wevK* 

A tktartdy «kwt*»trl tuB of <T«>bM pkrcKwtia, 



EtcBtHtm M coeCnf of tfi bealik huanei 


y. Ade*wM mmMai recwda aoeiAUr M h dt 
rwn i ca l otpajtiMat nadpr Mdxal nwiTMa mI m- 
i^casbfatr 

• StqWwteenrtlHKaitftlaiff tWpfattadd 
kcaltA aantris, bf a^Tbckfi or Mqu w t)M 

(L An «tUad aad co-cpmtir* ^ 

pdvat> pracdmcn 
fo Aa BMOf ttioeincd boapfoli 


Our funicyi have lerealed that bette a 
gudsatian of the plan fcr merScal torlce, a 
atandard fcr^^^yMil rramfruriimt 

d the aerTke, iJid the djanwitlnn or coetrolcl 
health haaardf^ offer tV rreatot opp atimU y far 
advaoccnimt m tlu fien of hahistml nwA ag 
at the pi cacDt time. TUi ilaleiMnt li aade h 
fnO cofnlxance d tbe spiesifld proftm that kw 
occnmd in anSdept prmntkn, b tbe ccatral <f 
InlectkB, and In traamatic KTg^ battbatad- 
Tnncsaenu may be ciafwiicd aa Kca a y M 
mentf, while tbe former repreae nt tn cnAOf 
Deed 

Aewti6cateofapprov*Jiaxrwledtc«aai**»- 
tnaj catabbibjoeckt lb wbkb the meihcaJ cnamo- 
uco and Kma h ftdly approved and b at md * 
nat^ tt u> give rcafonable tMorkBet d ae- 
tiaoed cospboee with the > Un i m a n Stxadud 
Tbs certxSotx wfab:^ 9 lunOar to that lerbc^ 
pltak, haa dtsoiaUKi coouknbk latont ttasf 
codutrlal cucatma. Aa a axactpicnce, taaaT 
bdoitriai medknJ aervlas have Ktntly bra 
noraanued and debsh^ uonored Is crdB to 
Ktern a certzbcate of appnml mna tbe \nieilaa 
CoDeje cf Sarfeooa, TM rtaporwc Irco bdafln 
B moat padfjini In order tbat the certificate <f 
approTU mar always be taznlficant of **tdeqr tt e 
care of the Ul and lojured m radostiy *fpr®' 
pnate care wiD be oxadaed ai all taaes to twBC 
tlft aocb certificates are granted coly to tba b 
duftrial medica] lendco tbit molt foeb naf* 
nlrioo 
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SURGICAL CORRECTION OF DEFECTS DUE TO PARALYSIS OF 
l^IUSCLES OF THE EYES AND LLDS^ 

SIEYER WIENER, M D , F A C S , St Loots, ilissotmr 


T he century mark has not been reached since 
Diffenbach first announced that he had ef- 
fected a cure in a case of convergent strabis- 
mus by diTuding the mtemal rectus muscle In 
the middle of the eighteenth century, the charla- 
tan John Taylor had effected cures by operation, 
but he evidently did not know himself ]ust what 
was necessary m the techmque, and carefully 
avoided giving out details as to his prodecure 
Eye muscle operations developed gradually 
after that Aurand quoted Velpeau as having 
inaugurated the treatment for paralytic squint, 
followed bj Guepm de Nantes, and later von 
Graefe, who formulated the mdications in 1862 
He concluded that correction of the nght superior 
oblique is best done by tenotomy of Ae left infe- 
nor rectus Knapp was the first to advance the 
inferior rectus for paralysis of the superior obhque 
Eperon, in 1889, traced m histone detail the whole 
question and reported 6 successful cases m which 
patients were reheved by advancement of the m- 
fenor rectus on the same side Jackson advocated 
the more logical method of transplanting the 
supenor rectus backward and outward Recently 
Aurand reported a case of diplopia due to paraly- 
sis of the supenor obhque, completely relieved by 
transplantmg the infenor half of the external rec- 
tus and the temporal half of the infenor rectus to 
a pomt 3 mdlimeters from the infenor temporal 
margm of the cornea This gives the puU down- 
ward and outward, exactly what the paralyzed 
obhque lacked The method, to me, seems more 
sound than any Wheeler advocated advance- 
ment of the supenor obhque, espeaally for exces- 
sive elevation m adduction He admitted that 
the techmque is not easj A simpler way of 
effecting a Bumlar result, provided one wished to 
utilize the obhque, would be to expose the tendon 
between two hooks without cutting the supenor 
rectus, and either resect or tuck the tendon This 
can be easily accomplished m 10 rmnutes’ time 
with httle trauma to the tissues 
For paralysis of the sixth nerve Dransaxt trans- 
planted the supenor obhque to the attachment of 


the extemus The same year Hummelsheim re- 
ported 2 successful cases of paralysis of the exter- 
nal rectus by transplanting a stnp of tendon from 
the outer half of the supenor and infenor recti to 
the insertion of the paralyzed extemus tendon 
O’Connor greatly improved Hummelsheim’s op- 
eration by transplantmg the nasal halves of the 
vertical rech By leavnng the temporal half attach- 
ment to help pull outward and taking away the 
nasal halves, reducing the pull mward, a consider- 
able mcrease m abduebon was secured Earher, 
he had suggested utihzmg a stnp from the margm 
m suturing to the transplant, mtended to lessen 
the tension Moncado transplanted the supenor 
rectus to the tendon of the extemus, and then 
took a stnp of the intemus and attached it to the 
mserbon of the supenor to replace the supenor 
rectus 

I am presentmg a method which has given me 
even better results because of its simphaty and 
greater ease of accomphshmenb The extemus is 
exposed, spht down the center, cut off about 15 
millimeters from its attachment, and the upper 
half is sewed to the supenor rectus tendon, the 
lower to the infenor In this manner, the sound 
tendons of the verbcal reeb are not uimecessanly 
mublated By attachmg to the nasal half of the 
verbcal tendons, a greater effect can be gamed 
One can always seebon the nasal porbons of the 
verbcal reeb later if he wishes, but I hav'e not 
found It necessari' to do this '^en contracture 
has occurred in the opposing intemus, a recession 
IS made first 

Third nerve paralysis is a most distressmg de- 
formity Jackson first suggested transplantmg the 
tendon of the supenor obhque to the mserbon of 
the intemus He had performed the operabon on 
the cadaver, and had beheved it would work He 
also suggested that the operabon might be sup- 
plemented later by sphtting the extemus and 
attachmg the upper half to the supenor and the 
lower half to the infenor He expressed behef of 
the possibihty, in a young person, of re-estabhsh- 
ing a hmited field of binocular fixabon and stere- 
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opt^* IsdrpeTKkotoI tUiktKr«l«li:e I pCTforiDcd 
Uiiioprratkn (to) «Ith rmA Hlo/icto^nMli^ 
The »apCTiix obBque h \ cry reodn^ rtpo^ <ub- 
codJancUvilly bs fint. pladof the book voArr 
the fupCTior rectus and lecflng Ibo rcsbtanct o# 
Iti atUchroeot Just m thotr^ one more to «orL 
on It Tben rrvrnlna it «ilboal At«ng>n g Ju 
locaUonf and puQmg in the oppodte dircctkn 
backwa^ the rdlctance of the obUqoe atueb- 
ment b fell and It« tcodoo poQed forwaxd. Alter 
it h erpoaed betr.eta r»o hook* and suttched a 
neber caDabcufm knife h tOd aiorj:, the tradoe 
ttmard and into the poDey the aitiliflnog* 

)ey m with a amios motko, and the lentloo 
b cut olt to a nJublie bocth and Kaed to the 
tekn JbA aboie the lua ertfoo ol the (olemiH. 
Thfa prtmu opaard tonioa There b a lend 
en^ to lease tVie teodootookmit, aUch aa» mv 
etri3 mbtake The Bd b rabed by a mocDhrd 
Lew procedure, a ttrlp ol faada Uta beinf uvd 
as a hammock. An lodsKxi b made la ihe eUn 


m 


liR t Tint Hq) ia Bod^cd Lrar opmtM. Tna- 
cWwba sbtnBadtdmebcmudooitBbd Inada 
•rriSr I* smi irub ^ dnir Rnpattisirmip UliWipa 

la the middle ol the opper Bd, thta etpeiba tk 
tamu and cbaaliYg U oi otUeuitrb. Taobd- 
skms are aaade above the trmr don ta the ec 
dpitolrceilalji, eoe oe dther side A Revetda 
nredle b paa*ed Inca coe tyniq over ihebov 
don, under the sba to the cpala; b the hd, 
the beobl nnp b draao op aod the cad h send 
lo the ocdpitdrwlaa* tfluJon. The Reserto 
nettUe b then pas*rd from the other lodrim 
ab^ the brow to tbe Qd openiAg the it4> ^ 
laarb b drawn up, a round tootlmi^ harbtbrts 
first slipped through tbe loop w tascb to deter 
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mine, by upward traction, w'here to anchor the 
stnp end on the brow The stnp is then fastened 
to the tarsus by two buned silk sutures 
I recently had a case of congemtal paralj'sis of 
the inferior rectus, with paralj sis of the supenor 
obhque and weakness of the intemus and e\ler- 
nus The inferior obhque seemed o\eracb\c I 
exposed the infenor obhque, cut it off about 12 
millimeters from its attachment to the orbit, and 
sewed it to the sclera just to the nasal side of the 
paralj zed mfenor rectus, and 4 millimeters closer 
to the cornea The new Ij transplanted muscle is 
beginning to function and there is a defimte im- 
provement in the patient s appearance The in- 
fenor obhque is easih exposed through a con- 
jimctunl inasion in the lower cul-de-sac, a hook 
bemg introduced well to the temporal side of the 
insertion On drawing the hook nasallj , the in- 
fenor wall of the orbit is hugged, the resistance of 
the attachment is met, and the tendon is pulled 
into the wound 

In spasm of the infenor obhque, secondan to 
paralj sis of the opposite supenor rectus, McCooI 
considers benefiaal graduated tenotomy of the 
obhque made across the bellj^ of the muscle 



Fig 6 Shows how adhesue makes traction on cheek, 
bringing up the loner Iid to co\er the eje, with no pull on 
the sutures anchonng the upper to the rectus 

McDanold transplanted the lower half of the 
extemus and intemus to the normal insertion of 
the infenor rectus in paralj sis of the latter He 
also performed tenotomj of the supenor rectus 



dra^g showing the levator tendon 
griped between two hooks and the sutures being put 
mto position. ° 

Fig 8 Levator tendon has been cut and opening IS being 


conjunctira into the upper 

Rg 9 Syture being drawn into cul-de-sac. 
tig 10 Final suture to tendon of supenor rectus 



\ 


Ftf u Si^nMffacnbv mrtliod of tTuai)tuUi9*Ulp« 
ftm pan>fzed qi t iwo to tcadcM d RporVxr nx) lU^ 
rurrM 


optiM lodepmdfntof tMiLMmled^lparformn] 
tin* opmtioQ (to) frith molt aticftctory roulu 
Tbc ftiperic*’ ofeiiqiic Im very roKUy npoanl mb 
conjun^vtlly by fiat plflcinf the hcwk under 
the capcnoc rectal and teehng the roUuncc of 
Its attaduzKat |uit at thoogfa ooe acre to worl 
on lU That, retentoz it fritbout «•>>* "jd n f |u 
locatkn and poOisf la the oppoaKe dutctkm 
bachwaid. the reabtancc of the obUqt^ aUadi- 
ment h fat and lO tendon pulied (ortnui Afla 
It U erpoaed between two booiji and atretebed. a 
Weber cmaalteiha Lnlle b iCd aloofi the teodia 
toward and into the puUey the carokidsoQs pul- 
ley cat with a Bwmt mctkci, and the ta^oo 
b cut off to a adtaMe kogth and aeaed to the 
aclera foK above the foafftiao of the mtemoa 
Thb pmenli tqmrd tonioa There b a lend 
eo^ to kave tbe teodoa too loa& a htch waa ny 
earfy The Ud U railed b> a loodified 

Lew p r o ce dat t a atnp of (aida lata bdn|; taed 
aa a h^tnock. An ircUon b nude la the tUn 



in the middle of the oprec Ud tbm expeeb; 
tana and deaniof it of ceUcokria. Tee 
don an nade ah^t tbe facow down to tb 
epfU^nsUfii, ccw « tiihet bde. A 
needle b pased been cce crAlsg otet tbe bee 
down ladcr the tidn to the ccnlsg in the 
the itrip b drawn op too the sd b 
to the ocdpllcditolalb leodoa. The Rmrda 
wedk b tnfB pni^ Ircia the cahff Udbe* 
above the brow to the lU openlAC tbe ndp ■ 
faa^ b drawn op, a round ipothpickhatbf '*™ 
fim lUpped Ihroogh the loop of ftada to orter 


»!§■ 



WIENER SURGICAL CORRECTION 

Posc>, Chance, and O’Connor performed similar 
operations 

Operations for the rebel of ptosis imolve 3 
pnnaplcs 

1 The folding, shortening, or adiancement of 
the partially paralyzed levator This, in my ex- 
perience, 15 not at all satisfactory' 

2 The utihzation of the action of the occipito- 
frontalis muscle Tins is to be used when a sound 
supenor rectus is not aimlable The modified 
laixer, inth the fascia lata hammock, has gi\ en 
me the most satisfaction m this type of case 

y The utilization of the action of the supenor 
rectus Motais, in 1897, first desenbed this 
method of transplanting a stnp of tendon from 
the supenor rectus to the antenor surface of the 
tarsus Many modifications of this operation, all 
using the same pnnciplc, ha\e been set forth 
Two years ago, before the Amencan College of 
Surgeons m Chicago, I utihzed Motais’ pnna- 
plc, but rcierscd the procedure, attaching 
the paralyzed leiator to the intact tendon of the 
supenor rectus It has the advantage of being 
easier to perform and not so prccanous as the 
onginal Xlolais operation In addition, it lea\es 
no dent in the middle of the upper hd In renew- 
ing the literature, I found that it had already 
been suggested by Cannas, and later by Arranquez 
If this method is carefully' earned out, it hardly 
admits of failure The tarsus is exposed by an 
incision across the center of the upper hd near 
the upper border of the tarsus, the mam portion 
of the ie\ ator near the tarsus is exposed between 
two hoots, two sutures arc placed close to its in- 
"^crtion m the tarsus, and the levator then is cut 
off .about 0 millimeters from its tarsal attachment 
A pocket IS made, with a straight, blunt scissors, 
through the Icxator and fascia about 15 milli- 
meters abose the upper border of the tarsus and 
through the conyuneUxa into the upper cul-dc- 
“^ac rhe ‘Speculum is introduced, and the con- 
)uncti\ a IS directed down to expose the supenor 
rectus tendon, which is freed of capsular attach- 
ment 1 he sutures arc drawn into the upper cul- 
dc-s ic and sewed, one to each side of the supenor 
rcctub tendon about y millimeters back from its 
inMirtion Tine edk sutures arc used No 'ulurc 
IS required (or closure of the conjuncUxal incision 
.and only one st m suture is ncces-<iry in the lid 
The c\ c IS protected with a light dressing b\ pull- 
ing up the lower htl hx means of a broad piece of 
.idhcsnc strctchexl from the cheek to the fore- 
head whiefi eliminates pull on the upper hd and 
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effectively cox ers the globe No dressing is needed 
after 48 hours The adhesixe stnp is applied at 
mght until the hd closes of itself 
Two methods are recommended for sagging 
lower hd in the defect resulting from faaal palsy 
A tnangular piece can be exased from the tem- 
poral third of the lower lid with the hd margin 
forming the base and the apex dowm, deep sutures 
can be made, drawing the cut edges together, thus 
tightening the lower hd margin and bnnging it 
flush with the globe Its effect is not altogether 
permanent but it is more satisfactory than any - 
thing else I haxc tned I haxc thought of using 
a different method on the next case, which I be- 
lieve would be better A stnp of fascia lata is 
anchored to the internal canthal hgament, it is 
run under the hd margm subcutaneously to the 
outer comer, and sewed, tightly stretched, to the 
external canthal hgament and penosteum of the 
outer orbital margin This, I behexe, will hold 
the lower hd firmly against the globe and prexent 
the disagreeable constant flow of tears, as well as 
add greatlx to the patient’s looks 

BIBkIOGR.\Pm 

I ,\aRAXQi.ii, M E Pcdial espafi , loio, 9 24(1 

; Auh-xkd, L \nn d’ocul , 19x0, 367 213-225 

3 Cavx is jahresber f Ophthalmol , tooz, p 357 

4 CaAScr, B Vm. J Ob'C, loJz, s 732 

5 DR.\KS\aT Rc\ g6n d’ophtji , 1007, p 220 

6 Fferon De la correclion operatmre des dcxiatious 

oculaires \crticales d’ongene paralytique. Arch 
d’ophL, T8S9 

7 Gk-VCti;, A vxix Vrch f Ophth,\o! 33, pt 3,p 179 

S HuiorcLSTimi Ueber Sehnen transplanlation am 

Auge Bencht der ophthalmolop<«hcn Gcscllwhaft, 
Heidelberg, 1007, p 24S 

o JvcKsos, E Operation on the supenor rectus for 
paresu' of supenor oblique Ophth Rev , tooy 
p 61 

10 J vcKSON, E \\ oods Sy'skm of Ophthalmic Opera 
tionv ion I 741 

II Knvfp, H Vrch Ophth S. Olol , 1874, 4 20 

12 Lc-Vtr, h Ptovis operation, and restoration of upper 

and lo'vcr lidc Kim Atonals f Xugenh 1023,-0 

404-4^7 

13 McCool, j 1 Gradualeil tcnolomv of inferior 

oblique muscle \m J Ob»t 1023 0 107-110 

14 XlcDtsotn Arch Ophth, 1012 45 513 

IX XtciNcvno Ann dioltaf.vol j4 {"ox 

16 Xtoivis Tr Soc franc d ophth , 1807, p 20^ 

17 OCox-NOR, R. \rch Ophth, 1031, x 200-211 
Po^rv, \\ C Am J iibst , 1921 4 324 

10 UnnriXR.J At Advancement of the supenor obbque 
and mfenor oblique mu<c]ra \m J O^hlh , 1933, 
Jan , pp 1-6 

20 \\lio.rR M Correction of defect due to third nerve 

pvralv-Ks \rcb Ophth , ig:8, 5; x,o (, 

21 Idem hurgicat corrccuon of ocuta- tli'hgumierts 

Sum , Gvnee A Obvi , ,ei.a, 3" 300- 9, 



SURGES^ G\-KKCOUOG\ A.\D OBSTETStcS 




MOTION PICTURE STUDl OF LARl’AGEAI, LESIONS' 
FRV.\as £ LiJCTrNE,MD OtiXAs*, Louhina 


T he aunkn picture film hu betxi Itnod of 
bcstmiabte vilae in the joaoccr 

•tmient dmkal mihoicg} d ibe Unn^ 
Fncti la Ibe Utxrr dloVa U U oot aha\n poaOde 
to have It fund the vmoui type* of hiynjeal 
Worn foe teoctinf; porpoeet To have ao acoK 
rite record ot a bu^ Taikty ot patbotogte*! cm*r\ 
foracreenprcaentabonliolnloiidj adnotafeeiui 
Dot orily f« the teachlnj oC Ibe UiKieiil, but abo 
tw the brncfil rf the fODeral {w^llooer aboae 
aih'ke locst o{ ibeie patient* aecL. cariy b tbdr 
difficuJtj Not orUy the general pracUiknrr 
tbouVl M made to appreciate Ur UnportacMrr ot 
\oke changes, hot ihepoblic In geocrol ifaouW I* 
Btade to reautt that perabunt boaracne** h 
(he danger tlgnal d the 1^ nx Hetause 
the b uu ioie u alnch comroao}} ccmipncate* 
an ordiDajy cold fubside* tpOitaiieouiiy meat 
peraoea cooriebt dii* cjiiipcaen a trhiiJ out- 
(fitkn. UnlorttEDatdy hine^a thWbootahnt}* 
true. Aar patient %bo haa bad a perabteot 
boamneM otet a nertod 0 / le day* or < veefci 
ihoakl be giv<es a uorougb rtanixiaiiaD alth the 
laryngeal amor lot k b oat) ht (M* var that aa 
early dkgooib can be roade of tnbertaloik, 
la, auCLOotna. and taovpn ot the larynx ibe 
ImportaDce of an early dbtnocb caoaot be 
»tie*aed too N-tgorauslv since many ol these coch 
dltloos in th^ early vtage* are araeoabie U> 
iroUmeot. 

The most esaestial rcqublte laobtalaing mot loo 
pfctnre* the socal coed* depkting sarioaa 
palhologKXLl coaditktnt, b an adrq^te erpemrr 
of the finrctare* d the bry"®' k bert to- 

cwnplbhed liv my eapctlcTKe h) the me <J the 
mspewicn larTnccaccme loOo*. mg ibe lecbnlqoe 
•o aU> deaenbed by Lynch (jj The uv o€ tbe 
niipeiiskw i*r%-i3go*ctipc a exltemeU alropleand 
% ben peoyerlj emplojed giif* a meal erreflmt 
lierr d inc br>ngea( *troctme* (I K i) The 
h>-popiar> ni, pjrTJofna fo« and baie d the 
IcBffw iJT iii^t>e c ipo «e d to direct sbkn 
Thb DKlhod p en nl ts the (rex a*e of both hsodi 
tn all furgccal procedure* aJlhrn the larynx The 
tremeodoo* atWanUgc of Rtch a procedore b 
obvtw* The road cord* can be rrUacted for 
nibglottic rmmlration by meaiu of a retractor 
ot a aoodeo ipatola placed bclaeen the cord* for 
•bdnetloa abrn canterlrstkm or ccagolatko b 
Dece*Qr> Small tDnxas can ftm«ned and tne 
tjoa can h* nude to the cfywsitc drte In order to 


npcae the hue thos bdHblii^ &*Kaau 
Punch fortepa are ux ojcd aben « 

tbc*e type* of cue* Uy erpettcBce attk t)a 
hu been that aa exena cJ icar tbase b knmJa 
the heaTint procea. I hair obultrd heoti » 
aalts by IhcK cnAlVTtroKthiTiihfa} 

Uoo forapa ai^ ahlle maiiog indJcn to dr 
c«»die aide canying out aharp rfirral® rtt 
the bryngeaJ lailfc for the mnorfll erf the petit 
Such a pt o et du re muaUy Incum a nuaik, 
Ktraight cord vheo brnled. 

Eadolaryngeal torgery b tlrapHfied by th* att 
of the fuapecskm larrugosccpe and, theTaj k 
mgs fTO*>tba are teaddy handled mahewattna 
require mere CArtrfu) arlectkfi. Cbly the orK 
intrlMk t^'pa d carclaooa are tsltaUe hr aA> 
laryngeal BDjw) These lokrts are reramrl b 
d u oectioa fo&aed by coogulatloo The rtWn 
adJes-ed tie equally a* brfUbiu ai thcae rrantd 
by Lynch (j) r.jletahe mallcnasl DtxbdM 
Ttquln mere radical methods Uherai a lev d 
the accoopanytEig ilhmnlioris baNe bees aha 
snder kicu the rast nMty ef ots 

art ghrs general aneatbetlcs bt tuct. V ec« 
blsAtioQ oil gaa, orygeo and etber art ibrd na* 
UacJy except In ihcoe ca*s fa ahii anrfai«(i* 
or coagulatian b coetnnpbted for the put I 
year* ailortJenn baa been iwl cxdiislrely *W* 
electnmrglcal measure* are couWered Tbi 
procedure was adapted ooly after a lr*g*c«i«v 
ence ahDe ccagulating a Wo* « the rooJ ccrvl 
A •parL aai icddentaDy created there *•* * 
nsim rrpkeiet) ferfimed an fgnftfaa d iH 
ether foma The palieiU suffered «r.Ttetv fros 
buna and »h«l. and apUIv 
tDccic cmStkiQ ahicti^rcrvTd taul the twd 
cb) aflTT opentfan. Cldororfaon b Beet 
maUe and ncn-expltnsve and U comlderrd be 
oofy lafe gmetaf aoe*(betic to ere ahrt the e* 
cd'rittlrwargldJinethwbacDfteibcTrti 

fci revleaing the leiknt peeaenied, aitco^ 
tmat be called to the phjaWoglcol fonciMi rrf the 

ari trnced* and fabe cwdi and the prottftfon Ih® 

gi% cs tie troe \waJ cord* Thrt«hk *cw* 
the laryia aiui vocal cord* b the eip«b« " 
tracfaetl sccrttloa U moat inlemtlng to ob^err* 
The lyMhreoooa idjtaiioo « e-rprfri^ 
ftrate* that any mtherfogreaf co»ill« 
oBoneorbothcaTBOTtMtbterfere 

lloWple paraflanu of the hryni are br to tK 
racMt cwnroon pathoJnpkal found fa 
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Fig I View of a normal latyni 
Iig 1 Papilloma groamg from nghl \ ocal cord 
Fig 3 ilultiple papillomas on nght \ ocal cord 
Fig 4 Multiple papillomas completely fillmg hr) ngeal 
aperture 

Fig s Papillomas of left % ocal cord in adulU 
Fig 6 Postoperative \ icw of Figure $ 

Fig 7 Vocal nodules on both'cords 

Fig 8 Postoperative mew of Figure 7 

Fig 9 Cystic fibroma attached to left \ ocal cord 

Fig 10 Postoperative view of Figure 9 






Fig 10 


dren (Figs 2 and 3) The extent of the growth 
may vary from a small patch of papillomas to 
complete obhteration of glottic chink b}' the 
growths (Fig 4) Removal of these growths under 
suspension laryngoscopy can be accomphshed,but 
the problem of recurrence is one which has not as 
yet been solved hlany cases of multiple papil- 
lomas are cured after the first or second removal 
from the larynx, and other cases, identical m 
every respect, defy every known method for their 
eradication Dunng the past 2 years, following 
the removal of early cases of papilloma, ive have 
used small doses of X-ray after operation as advo- 
cated by Foster While a few cases have responded 
satisfactorily, many other cases have recurred 
repeatedly regardless of the manner of removal or 
other therapy mstituted Multiple papillomas 
respect no portion of the larynx, they wiU grow 
from any part, even from the subglottic region 
Much IS jet to be learned about the successful 
treatment of these distressmg conditions The 
clmical course of papiUomas m adults (Figs 5 and 
6) IS apparently different from that observed in 
children They do not recur with the same rapid- 
ity or frequency as m children, however, the con- 


tinued presence or recurrence of papillomas in 
adults is viewed with alarm and usually is con- 
sidered as a precancerous lesion which should be 
watched for any malignant change 
Vocal nodules (Figs 7 and 8) are the result of 
voice abuse and are seen m patients who persist 
m using an inflamed larynx or mdulge m straimng 
the voice The majonty of such cases respond to 
vocal rest, but when this fads they become candi- 
dates for surgical removal Fibromas of the cystic 
tjqie can become very^ large interfering consider- 
ably with phonation and respiration as shown m 
Figures 9 and 10 It is appallmg that m this day 
and time of modem mediane, an inteUigent indi 
vidual should allow a growth m the larjmx to 
reach such a size before seekmg rehef 

Angiomas are frequently seen occumng on the 
vocal cords resulting from the too vigorous use of 
the voice with a rupture of a small vessel on the 
surface of the cord (Figs ii and iz) 

An early diagnosis m mahgnant conditions is 
imperative if mtralaryngeal surgery is to be suc- 
cessful As stated above, only tiie earhest mabg- 
nancies are amenable to mtralaryngeal surgery 
While excellent exposure will faahtate the oper- 
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tUrc procedctre tb« SaaI renilu 0^ cEKUamigcAj 
•ur^ are lamly depeadeat upon the •efcolon 
of the case aad the tbcrocrf^ma d the torvlca) 
rannal Thm type* of kibu an ctcofuml 
vheo tadaiirjTi^u mrsaj it cisaidard. The 
eaiCeft maJlgnaffSa an th^ corrlaJ Mkxa 
United to the astakr aad n^die tldrda ef the 
rood cards la vfakh the (rowth b praetkaBy a 
•tulace fexba lod cooxqaatly Umited to the 
celb ahore the haiBar membcaie. Thecymptoma 
pr o du ced by toch a kdoa ate, baked, and 
ooly ffiOd nda diaafc* are noted The operathv 
pfocedmt iovolTei the reaectiao of tic growth 
with a Iree loaim of tminroired tinoe on aO 
ridei F i eaa ratkm of the vocal proceet vUch b 
poufbfe only fn early maHgoaodes, b rcfpooifble 
lor a good voke, wheo to doe cooxve of Hme, a 
paeodocord b locoed la the aecood group ate 
tboee In which the early lealcn hu extended with 
looeaied ceO prolifentioii, lodoratlaci, tumor 
•ixe, and lagging of the vocnl ccod hot withcoi 
fitadga. The laggiag lodica tei timt ceO proUfen 
doq and growth mve extended aolSdeiitly to to* 
Tofrc the maade £ben bat with no mvolvemeDt 
ofthekfnL Cocopfete extlrpatiiin of the ooid lot* 
kneed W coar^tioc of the baae b the only pm* 
cedtm that ghe atbfactary resulta loaddi- 
tko to thb, poatopetadre ndiatioQ b iodkattd. 
TVm patleiita are kept imdiw olwemtioc for an 
eztezkied pexiod d time. Any r mui m o e wlD 
Dccqaitite a aecocid epentive proceduie, the ^rpe 
of opecattob depending opcai the extmt of tne 
r e ciuf coco. A aquamooi cardnoma in a phy- 

I e q ai re d three fnCnbiyngeal opaaritinf 
to aEect as appoitnt cue. 
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13), Is »td(± the cxtttt of the IcMt b wA ea^ 

male the uicceai of eadobryngeal »ui*i 7 daii< 
faL The lokoa Is theae case* are bat rettnoi 
throogh biyngofijeara or prrfoiiiT 'oj 
nfltasT Freonentlr a mallenanf kricB <* tbe 
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the hj-popharj nx m many oiscs bincc using this 
technique Proper selection of cases for larj ngcc- 
toma gi\cs good results and grateful patients 
The complaint of a sensation of fullness or con- 
saousness of the lower pharaaix should ne^cr be 
dismissed without a caridul examination, as ma- 
lignant growths of the hx-popharjux, pxTiform 
fossa, and mouth of esophagus (1 ig 14) gix c little 
warning of their presence until the lesion is far ad- 
xanced Suspension larx ngoscopx offers an c.\ccl- 
lent approach to these new -grow tlis, but, un- 
fortunatcU , m the majontx of cases, little can be 
done from the standpoint of surgerx 
One ease of supraglottic tumor with partial 
attachment in the pjnform foss.1 is illustrated 
(Fig 15) DissccUon wnth complete remoxal was 
secured (Fig 16), and the patient is well without 
recurrence after a penod of 3 > , j cars 1 his rep- 
resents an unusually successful result becau'-e 
most mahgnant tumors of the hx’popharx'nx arc 
inoperable long before a surgeon is consulted 
The transhxoid and lateral pharx ngotomx as ad- 
xocated bx Trotter is the IksI surgical approach 
to be used in treatment of malignancies of the 
mpophatjau The adxcnt ol radiation wath its 
enormous possibilities and promises, offers more 
hope to these unfortunate indixaduals Martin 
has reported axcellent results obtained bx radia- 
ton in laryngeal and hx^pophiiy ngeal groxxths 
the one most important factor in the treatment 
“ ^ |heie condiuons is carlj diagnosis In 
cordaJ Iteions, hoarseness is an carlx xxammg 
^gnal Hoarseness accompanxang lesions of Oic 
i^se cords, arx epiglottic folds, and nm of the 
g 0 US IS not an earlx sx mptom Lesions of the 
warning unul far ad- 
n(^ Mabgnancies of the larynx could be 
n, frcquentlj if the public were consaous 
01 tbe dangers attendmg prolonged hoarseness 


\Miilc the black and xxhitc illustrations arc of 
considerable interest, the exact reproduction of 
true colors existing within the normal and dis- 
eased larxnx is the ultimate goal of motion pic- 
ture photographx In the past 2 years, success 
has attended mx efforts directed at color pho- 
tography so that today fully Coo feet of film show- 
ing patliological lesions arc axaiilable in normal 
colors The recent production of a new color film 
pronii'-es to relegate to antiquity the former 
method employed in color photographx Now 
more experimentation and time xnll be necessary 
to collect a sulTicicnl number of eases to warrant 
presentation 

Clinical experience is the method of choice in 
the teaching of clinical palhnlogx of the larxTix, 
and oxtr a picnod of time all xmnety of cases can 
be obserxed \ rapid rcxncw of all such eases is 
afforded in a few minutes by motion pictures 
I\Tiile the lary ngologist has ample opportunity to 
obserxe these xarious lesions in his practice, it is 
mx ardent hope that these pictures xvill serxe to 
stimulate the interest of the general surgeon in 
laryngeal conditions and to enhance the pos- 
sibilities of an earlier duignosis, particularly in 
malignant conditions Early diagnosis is impera- 
Uxe if one IS to be successful in the fight against 
caranoma of the larxnx 
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Abre procedure the fiod resiiu o^ 


when cs^duj^^al taifar b axMmd- The 
etfhest dilf^nrta ere tboee oanU bekn* 
timlted to the tn le rtar end adddb third* ol the 
vockI cord* in which the frowth b pnetkilly e 
forfice iedes «nd cj.uaftjw!mi y Cimted to the 
cdb ftbore the buikr rfw gi l t fatn'L The moptotna 
produced by ludi « letloQ ere, Ind^pd, ih|ht end 
odly mild voice dtui^ ere ootacL The eyeatfre 
prcMXdore invahn the reaectkm of the growth 
with e free mATgin uolrmifTed dace <m all 
tldee PreAervAtkin of the voctl prooeat whkh b 
poailbk oaly in etiir mAiigDiQdee b reKuodbk 
for « good Toicr, ween In doe coune <d time, e 
pacodooord b (ortDCd la the aecoDd groop ore 
thoae h) whkh the etrlj jeaion ha* extended with 
bxxetaed cell pcohfesitkn, ladnratkKi. tnnnr 
tbe, and lagghig of rood enrd. but wUbout 
fintke- Tu bgxfng todiatea «h*r ceD proGfera 
tka aod growthThave extended aofiyVnOy to fai- 
vohrt the mtmie fibeta bat with no imolvemest 
of the Joint Cocnpkte eztlrpatiaD of the cetd fol- 
lowed br cewgabika of the bue b the only pro- 
cedore mt will gire aatbfactcry recnlte lo addi- 
doii to thb, poatoperadve adlatinn b bdketrd. 
ThcM petimti are kept tmder otwenratiaa for an 
ex t e n de d period of time Any lecunooce wOl 
oeccasitate a aecoedcyeratire procedure the type 
of opentlaa. depending tipoo the exteat of tne 
reenmnee. A icpiamoai cd cardnoma in a pfay- 
r eq uir e d three fntnlaryogcal opentkn 
to a£ect an appaiat enre. 


AnyweaWmledoc thedef tft«bcrdrT«ft^k 

1* IVwtepeiallra vb* cf yitcrt It 
ri( 5 TirmW cajtroewa of rate aalewf 
fn 4 CkmacwM of iodqU of oofbtf^ mi fm 
akxad tafew ibn^rag eady tiTtflkr^n* 

aotias] *D(al cods 

Ht i| SapfHtAlJC tmor earth t esli j e 
txM to hum nrhea w>q3^|btrx UJ, krrn, mi 
pyn/cm fcM 

r% 10 r» wnpm m vkwefFiiwn j 

tVhw Ih B fioC cmahrd «, wkne ksftp i U fiT 
*ao« ed Bs cadr ckjoMa 0* l>e isttocr tkni *t iV kh 

ocalcard By W4an» erf »n taww hi y W a cy y dw 
TocaJ nrd wu impiud lioB th* tociI pnM w ch 
•aravr ganowwp* and tb» baw was ii,a|.*>ai Th 
raih*4dft wpcrwj iqnauw all oreacaa (Ode < 

A t ta* ad cf 4 BDUia tboT WM craiaca u tW )■* 6* 
epaadBc ef naD (luotea a the tamnKKfd* 
aigaallam Sargnl mamJ ww tecawfUed adi * 
Bert trtaoarra dtewecoagelatKo of tk* bn Bcewb^ 
teder cbw ebsamneti, and al the ead if • ■«» 
aac4brr Mali irortb gntmni m be rrpoa <f Qw w*^ 
tknd of tie hn card 7hw «p ifta l uau wd ta d oaip 
oed Tha pUictopa ttpewad a wiMacaacdl gm— * 
at tte Une cd the arond aad tbhd yaatma ^mjna 
im\t rfaraad aara iha iMt cpoatM aad mt j , 
velea pro da ca j by a fiaodocced naaua u «W“* o 
(axcT miUe 

To g r o up s beloflg th* berder Boe ctio 
li), hi which the extent the feikc b wtb d to 
make the »uccm of endoiaTyngeal ibjjhj da»b 
foL The kilooa In thoe cajei are be*t 
throng bjynyjfiMore or wefoaily by 1 h7> 
mtaar freqoently a rniUgnarit. ki* 7^ 
trynx b more extendre than the Hoiact W* 
would at fint indicate. In the* aaea, tbOT <» 
be no adprocnae and radical Hugeiybti®^^ 
Ue havealvaya aaed the poe itage <yctarit a w 
Id the pait 3 yeara, are haw Jooad that a 
nddbne Inrkirgi has grren rrtn bctttf 
the old T iooiioo formerir n**d The 

h ptfticnbdy of rsiue fat padenti w^a“ 
neck* Keometkm a easQy acaiDiiiihed sBo o* 
larynx h tfissected oot with Uttie di ff i ra lty M 
adrantage b that it afferds gieatcr mwertta 
remfer ce ment of the sntnre hue in IhrJ*^ 
■tdiejy performed 00 the bypcytaiyiii « • ^ . 
cfjihid priiMiy healing m ptotk “ 
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patient is allosvcd out of bed and poncnl routine 
care IS administered Atropine is instilled to keep 
the ins well dilated and menphen solution (i ii;oo) 
IS continued until the congestion v hich is present 
subsides 

Although the trephine wound ma\ filter, the con- 
junctnuil coeennp ma\ become so tfnn tint niptiirc 
and infection occasionalh lall iccur Crushing tlic 
edges of the con)uncti\-al wound, combined witli 


suturing, produces complete closure which permits 
carle , firm nnssage Ballooning of the conjunctiva 
and omission of the dressing also aids m maintaining 
drainage Complete closure of the wound reduces 
(lie d.ingcr of ceogenous infection to a minimum and 
leads to carle reformation of the anterior chamber 
V Inch encourages normal drainage of the intra- 
ocular iliiids and restoration of normal intra-ocular 
relations 
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IRIDOCORXEOSCLERECTOM\ FOR GLAUCOilA* 

CONR\D BEREXS,iU>,FJUlS Nnr \o«i. Ntw \oti. 


A TECHNIQUE fcr Iridocar*ciMdmc1o«i>y U 
dc*oIb*d «bkh pngttJy coobfaw* tbc M»t 
fmttfm erf tbc Ufrute tridoidirTCCtony 
tkc Elbot trrphlM occmloo u>d tbc llollh pnneb 
opmttoft. Tb*r\d (emerf UmocId lbeaa|[ieso( tW 
aouod and ibc ctnplcia cloavrc erf (he cenyaivtiral 
%ODi>(l Q^rraUeb erf tail solutJm asajD\ prodocc a 
broad, rrail> djflnaed, filicnnf dcatrta Tba pfik- 
nefvrc accau tobeia^XMttd mhtaM ^(nfne opera 
ttooUncectaan Ibat b. In cuci erf chrook: pruitarj- 
oem'cooitalh.c ^acoou la acute cocLce»(i\c gUa 
ce ma la exact ttf accoDdary gbocoma, aad in 
llaacodu foOenring cataract extraettoa. ObTfoml^ 
caaea «ith lea KCoodacy chaagea io tbc Iria. caifr 
caaca ntlb mtaor Bdd eMogea, axel tbv«« is abfeb 
talouca braer tenrioa, met kmm taxoeabtjr 
Tbc cocIrarfBdlcaUocia foe Irfat o cwoe o aclctcciotny 
arc (be pmrace el adcjo^ ancrKcdcroU ai^ 
vmtaaaUr higb bload pmsoie oca \ eiact* oo lb« 
irra, bopeihirtoert, aod aucropblbiltneia. 

T¥e tedialqtu h as kAcn « Mter aaepue pcapata 
tlaa aad ui)er(Ma oC iba c) dula, lakct fsb^pioc 
t \1D3r omcacli recta* nm»d» 1 per cea( proixine 
•lib y nrni w U a actabon of tdmaba (1 'looel t« 
cub dnn of prooior aotalloo. la tbe cpecatiMta 
pcTfcrracd m r e atly (bcoZIarjrgxagiMe vu^a^ccted 
•lib I cubic cealiflvtef erf pro^ae admxba wtv 
iMa. TbeCDejaactivaaboTctkecoraeatabaaoenciJ 
a(lb Ibeadrroafaa aoroodnacrfatlca '(tiibStereBa 
»cbac^ a alLgbtly ctmed UkuIob is tanbroeim la 
length, and lO raJLmeten frq« tbe Umbas, U mad* 
tbroergb (kecon/aoctii'a te tbe adera aflii tbc co(i 
cant) tevard coeaea tbb dap i* dbaected fnMn 
tbc ader1)u>f arien doan to (be coraca- Tb« 
extmwim erf tbe uuiaKHi abemld be kept at leaet S 
duILinetcr* from tbcewae* Ike dap b folded lock 
oTcr tbe exmo and dmectSoa (e done «rtfa a flat 



abajp jpatnh allb a rmoded od. gnUy iato th 
la>m (rf tbe cenea xltb a el d« to tide aentwett. 
tilth a bigot tpamb placed betneca (be bjettcL« 
iloaccted and «{tb the to«}anetlT«] dapmto^lo 
lU adjpoal pocflloa, tbe peut of tlw isxtila ->^.1 1 
cTteod r 5 aujlumeten loto tbe cornea, TVe^ea 
ifitecled and bdd doaovtrvl alth a diatWa foetrin, 
and an iocUIox U nude altb a broad, boOon gran^ 
LerafiMnc Tbe fndelon h »(arted In (be tdrrj 1 1 
nOibneten abo%e tbe ImUia and b extended Ibi» 
tbc aaterbx dunber until a •oend eppmbiutdk 4 
ralljmcieTilccgbobtajaet) litbeaUmeccbenter 
b ebaQon tbc bdakn luy be randc •tih a ibert 
naiTOv curved Oeaefe knife ll bde (be Lmtuoe a 
beioxaltbdnws care kcscrdicd loprrxeai tbe lea 
fanm peohraini mlft the aocail If pceiapv emit, 
and It caonett oe rrplaced readily eidide the (la 
•itb a apatula abde tbe poacb b bdog Merf 
Sicvcni acbacoanaerd teeUeod tteaigletei tke 
acberai aoaad foe a dbOLac* el o j to i owQwetet, 
•Ueb BUkcB an ladawo appmicnateK j atilburtm 
loag Tbc CQU ibonld be paraQrl to tbe biabai aM 
ebcM alto« tbe Introductieo erf Uw ipecul K^er*! 
p«Dcb Into tbe aaglet erf tbe «o«nd Uitfa ibc 
punch, tbe edera and cornea (n* Mlaicdrpperfi 
Bitbifi rub Afiffe a< pcaeUe (be rrsxiaitg 
Dp of aedm and eoenea b tnei rbnud, a lemtarf 
e^CTct iDlbengieft. TbeaomtbMJdfttoarf 
oy le o 7 BnHiroctet into tbe cmea. 

A beoad ta cal glaocoeia Irldedoeiy b ••• 
pe r foe m e rf After tbe hot cat tb* Ine b teea fmi 
thedLaxY body by trartkai Soraaerf and torard (be 
twcot vie In •el^cd caMa of cbneic ooa enafcv 
tier (daacoott, e petTplKTal W«iolM»> of Jridect««j 
mar be perfuemed. 

Tbe CDoJuDcUTal aound b eJoaed aftb aa e'er 
and oxer naaaJng catgut mloic (So eeoo pi^) 
After the tuture >• drawn Pgbtand tbe aocadedgex, 
except at ibe citrenililt*, are craabed ailb feerrTA 
a grocned epatala b Interled in oac aafft ea 
anicnof chamber inigttoT fcHed alib h*M neeuti 
pb>dcrfoi;icaf ealroc e^utlae b placed ia tbe 
aiie angle and all blood and Bbein ax* aeiWd lra« 
aeder the flap SuCBoeat wrfutioa ebooU re»»ta 
oader tie flap to baOooa rt foeaiid aod to***’®” 
tbe toletloe ^inb*t U paeaible Tbe eitremoee erf 
Ibe aooad art ■*>» embed aad cbieed with J*«^ 
ijrtapbeu oIb I ment ( t 00) b applied cn tr tbe law 

eaeUmand 1 drtp^ j pet real atrtTrfMi»f»tti*» 

^uac* tbe end* of tbe tat ore haiebeew ol 
the roobmctixi a nor er a gadd m»xk "a) W 
anfrfied over the aoand witbool a drerwa* ‘to 
c«t«en( ebo^ ermaia la bed wiib bJe beadekreted 
la from 14 to booia aitet opertboa, geat« ■“* 
«ge of tbe ejcbaBtebrgttfl (Jue ie repeated J 
each day Oo tb* day fcOoaio* apendoa, tX 
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MALIGNANCY OF THE UPPER RESPIRATORY TRACT AND 
ADJACENT STRUCTURES^ 

SnjtcBOJi or Tuunawr 

^ 8-fci/^WCC A, C ftiM**** ! *-«j UoDkODT^ 

tJlWcItnivr n*iCir«Ckw 

mKrd trnmr (7% vUdi an ncxpBol&ttd, iknU 

be cuistL Lcsow prevkuiljr btetri. qpp jtBj 
tboM wliki hiTC bio tnetcd «hh imSaliee, 
cnisi be deeli vtUi more ndueDjr tbmbcj’ret 
before, tad tbe pfafeorii io tbcM cues k, u 1 
Tofe, kn Mthfactcry 

Among ibe moit hsporUat c omtte nUfaoi k 
the sdcctkn of tnmbJEcnt lor miHpaur inku 
fai Uiis regioa are uiarv caT tbs tmuoc ud bt 
sctivity Wbib Ikoden dusUadoo of mbf- 
oxAt gtewthi U not neosauilf a oitenoa cf (bv 
niScscsiitjyily il Is cf cttafdcrabh valat Is do' 
imoiflifif tbe of tmcnrfnt tcHaibfe bi t 
ftyeo cue asd io itstkipsijof ibe proncsfa, )J> 
upeju kifoQS tb*t ban bra fTsdra t 
ii wjficsl, ibociki be c orijf d cs daLnTes ski 
Uie BOiaJ cntOT or » v >. n i. aod tbe 

rTfkuJ i^mpbeUe m tctrra imld U rtssned 
crauneeUy tame pnxedve ouOy k 

ctrdea oot a ibc cue cJ s eU cpitbeb^ 

aa» tbei htve Lees 4, isreaifv* 

bxadktkm Is spfififd tHa urentlon. Hosrvn, 
mote rdlsMT a plsjui on the ndlsa ud tb* 
rocoiga ca^ Io the treunmt of extoah* k- 
tkm of modente adJvky InxSitlm cas oAca 
be ued sdnoUgeotalr to a u py tenen t soritcsl 

iseuaTts. libmte, in deoBof skb bigfalT’ os 
Hgneiit taaaa, tmdUtkp, «rlw ceusdrata tbe 
sa^or peit of ibe Ireslmrat, ns;^ be iffified ta 
tdrtnltfe foflowtng remcrrtl or drtlxocUc*i a 
aO, oc a pcslkn, of ibe |Ttiwth 'with eKUocoats- 
ktim. 

Becuse of tie Uirdtcd tboe, treatmeot of csr 
dooms of the %s sin oot be coooldmd io tn 
rmper Hoarrtr the msHynsot leiloai sh fcbde- 
nlop <* Uk fauer sortafo 0/ the dJeAs cp^ 
qnod to tbdf Mtore tcddly od cDnfciJ » 
iavkr to Iboee which IotoKo tie Ups, ssd the 

(bnmpeabc huficstioitt sre dmiisi io tM s freeps 

With few e icro doM, tie boccsl lekons swyps 
mens ceD qktadiotzias of ilnbtlr ptattr sdirUy 
thao thcas cc the Up Most of toe buccal 
aie {Taded » or 3 accorrfjnf to Broden ckani' 
calico. An <>•'•« adetweardsam k fS" 
eooataed WtD kcaliml grostbs sHeated w 
the anhadcr portioa of the bweaf Mons a 
be eidsfd with the cnttiog caaterr twt deitrsc 


S ELECTION of the loost cBectlre therapne- 
tk agent for tie treaUPCPt of 
tnmors of the apper ropfrxtoiY aoc aU- 
tBentaiy tracts k espeoaf^importaot becacaeaf 
the actmtjr of the ma}oru7 of then DcofdftBDs. 
The InstJtTition of in^proper primaiy tratment 
k often fgs^awlbte for a Utal termiitatioo later 
OdIj a coo^antivd)’ small enrap td thenDRiik 

r ts and p roo aior ei are worth/ of coostdeia 
io the mattnent of these tonnes Asnu 
these are atraight fctrikal procedures, the aettiu 
canter/ esebajoda, dectiocoegalatioa, rar&nra, 
and roeoigmothcTspy Each d these p o ee cs s es 
certain fetutres wUch ma/ be of dedd^ Tmlnc 
bx t (ircQ case, bat vbidi tnaj be of Buk vtlw 
or rrco hannfnl, is another case^ Cbgtcs of the 
proper csent or arec edare k accordbaiiy hnt as 
easrsdal aa b cikm of tb« eerrect uatnod of 
I dnrinitt ratios. Tbedikf faotdntnflnakdncsodi 
adeclicm am the sAtore, ktnatko, and extent of 
the hako whether or oot It has been treated 
pt wd cm ly- axul the age and ge netal ccmdBtkm of 
tbepadenC. Ph/ddaos are not estird/ la acre 
nent ri-mf>ti|tr'/ xhe bsportance cf these vanoos 
factors, and coocitikias based soU/ on pmooa] 
npenence at the Mayo Clinic are here presented 
la gcaeraL h may be said that treatcoest for 
peephtma of the npper lesparstorr and aliiiKb' 
tiry tract! ibould o e rer be uutittited snUl a 
•lf*Cr-'^ bu been esuUobed Thb wiB (f»- 
qoentl/ neee>Btate htopsy Tb« m/vity of ma- 
lignant lumen of tha r^uo are aqaamorts edl 
cpuhdHciMs, and ractuusb is prone to oct ait 
rwl/ It acantflni^j U pccet»ry to treat the 
rexicaal I/tsphetici active}/ u u to tnsi 
tbc pnmanr rrosth. IMkcrever powfbir sorgkal 
removal at the t/mph nodes k most effe c Uv e In 
preventing roetaitam In other cuct, becaose of 
tla CTUene actfritv ot the kilon, iu dtoatkti, 
and the quest wm hie procnosa, trradiatioa u 
preferable. Tomcn that are utsaied la rcjkmi 
whsch are readUr accesaihle ma/ be riflard or 
destro/td with the actual canter/ oc diaUberm/ 
Tboee that are ntaated m refwns inch u the 
nasoctaiyni or h/pophai/m, ddbcalt to reach, 
thoold coacohied with dhthemy or Crested 
with ridnnn or roentgen rm)s Careuwowa of 



FIGI MALIGNANCY OF UPPER RESPIRATORY TRACT 


of 6 patients 'siho had lymphosarcomas hved for 
S jears after the operation 
The majonty of malignant tumors presenting 
m the nasal fossa; are the result of extension of 
neoplasms which ongmate m the maxillary si- 
nuses, ethmoid cells, and nasopharjTLx However, 
a small group of malignant lesions develop pn- 
manly m the nasal fossae Most commonly en- 
countered are squamous cell epithehomas, adeno- 
carcinomas, Ijunphosarcomas, and fibrosarcomas 
Many of these are highly mahgnant In the se- 
lection of treatment, the nature of the tumor, 
Its situation and extent, and the general condition 
of the patient must be taken mto consideration 
Electrocoagulation and radium are most useful 
in this regard They may be apphed directly 
through the nasal meatus or following lateral 
rhmotomy Smee the Moure operation, i e , lat- 
eral rhmotomy, gives easy access and a good view 
of the tumor, and leaves a comparatively incon- 
spicuous scar, it IS usually preferable, uMess the 
growth IS small and situated anteriorly Thor- 
ough electrocoagulation can be earned out and 
radium points can be implanted as a supplemen- 
larj' measure When both the antrum and the 
uasal fossa are involved, the Denker operation fur- 
ni^es a more satisfactory approadi While, as a 
rule, there is httle immediate reaction to even 
extensive electrocoagulation withm the nasal 
tossa, great care must be exercised m the destruc- 
tion of tumors situated high up, because of the 
posability o{ burmng through the cnbnform 
plate With production of merungitis In a recent 
in which an adenocarcinoma onginated in 
e ethmoid cells and mvolved the frontal smus 
upper part of the nasal fossa secondarily, 
was approached through a semilunar 
pnrr, inner border of the orbit The 

upper porUon of the tumor had 
Will ’■f:, pressure absorption of the posterior 
ot tWo frontal sinus and exposed a portion 

ffieiPK '"’^eh was approximately i 5 cenU- 

diameter MTien the tumor m the nose 


IS . me tumor m cne nose 

of highly mahgnant, implantation 

toentl^.^“!f’. ^°getlier with mdium packs or 



Dart nt neoplasms mar nu a 

foronenim^f^ appear too extensive 

^ small DPffiri ^ found attached by only 

wide ^ f eareful electrocoagulation an 

rrill result m ^ ^ attachment of tins pedicl 

af turners ^ ^ treatment of this grou 
other DQrtin^ ^ those of practically a 
tract vrith upper part of the respirator 

tracheal nnpcnf u'^'-^Ptron of the larjmx, intra 
""1 ""'^thesia 13 of decided adx-antage 
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Malignant tumors of the nasopharynx occur 
more frequently than is generally supposed The 
majonty of these tumors are highly^ active squa- 
mous cell epithehomas and lyunphosarcomas 
While thejr may develop m tiny part of the naso- 
pharynx, they' most commonly ongmate in, or 
adjacent to, the fossa of Rosenmueller ECere, 
they are in close proximity to a number of im- 
portant structures and, through inv'olvement of 
these, produce a characteristic symptom complex 

Because of the activity of those tumors, the 
diflScuIty of accurately detenmmng their extent, 
their tendency to metastasize early, and their 
maccessibihty, irradiation is the treatment of 
choice Roentgenotherapy^ or radium packs are 
used extemaUy^ over the head and neck, and ra- 
dium tubes on a pliable appheator are placed 
directly m contact with the tumor m the naso- 
pharynx Operation is rarely mdicated m this 
group of neoplasms, either for removal of the 
pnmary lesion or the regional lyunphaPcs Pal- 
liation only IS likely to be obtamed, although the 
growth can often be held m check and the patient 
kept m comparative comfort for several years 
In a few instances, complete arrest of the disease 
for 6 and 7 years has resulted 

The malignant tumors of the base of the tongue 
and hypopharynx are chiefly highly mahgnant 
squamous cell epithehomas, lymphosarcomas, and 
adenocaremomas Irradiation is the treatment 
of choice m the majority’ of these cases, for the 
same reasons mentioned m connection with neo- 
plasms of the nasopharynx As a rule, implanta- 
tion of radon or radium element pomts m the 
pnmary lesion is preferable to the irect apphea- 
tion of radium tubes to its surface, because of 
greater accuracy and efficiency of the former In- 
frequently', tumors on the base of the tongue are 
encountered suffiaently early to justify electro- 
coagulation foUowmg exposure with modified 
laryngeal suspension This treatment is supple- 
mented with implantahon of radium pomts, and 
if the degree of mahgnancy is not too great, block 
dissection of the lyTmphatic structures on the same 
side of the neck is advisable A number of 5 year 
and even 10 y’car cures have been secured m this 
group, with both the irradiation and surgical 
measures which have been outhned 

The great majority of mahgnant tumors of the 
larynx are squamous cell epithehomas In gen- 
erad, they’ are best treated with radical operation, 
as only through an open operation can the major- 
ity of them be clearly visualized and rendered 
accessible At tunes, however, the nature, activ- 
ity, situation, and extent of the lesion, or the age 
and general condition of the patient, render radi- 
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ddtTcd. TTik H tar prtiertWe to proiocged ob- 
•erntt*! A ccnrideaUe prsportioo of patlesu 
vjU} csrcfacuii of Ute toofot tbo crtvseat a poaf- 
livt leniogKil teat for Tljii fr e que nt ly 

ie»<b to a great deal of delay In rfhgaoda and 
fcreatmast, u *atf»ypi!nSti: njeaaare* are otaafhr 
faAltQted and the patient h kept ooder otMcrva 
ti® f« a preicogea period, na apale of pfCfTMRoo 
of tbe n e op faam. Br tbe tliaa tfae cooctusioo fs 
obrioQS that ayptUa b oot nspao^SHo for the 
tumor the ijTuvtbboftxa to bo^ebaily advanced 
Lkat treatment b of no aTaB 
kJaJignant kaicoa of tbi toofne, tf <3perable> 
may be exdaed a 1th the acalpel or mih aocne form 
of cautery kuKe, Often, rtooo andi are (osKned 
into the epen woimd prior to foturing CSomc 
of tbe aonod foDowbiq wUh the scalpel 

or with the enttiog cantcry b atoaOy foQcn^ 
by primary beaUag U the growth b the taam 
b ntcctfve or U tbe door of the mosth bm- 
rolved, tutgical dtatbenoy b at a ruk, caefenbfe 
to gaetdotL The former pnice<hm la b loodkm, 
aJthcn^ there b a ponlbiQty of aenmdary bem- 
orthage w aqmntfcib of tba atoQ^ Radon aetda 
an {rx^aentiy oaed cuhaeqaeat to dotractkia by 
dralherrco eqiedally b tiw eiae of aohv baloo. 
CarcliHca of the toogne wbich b not cctrgkai b 
beat treated with fold radon aeeda or plathnm 
nqhxta rnritabbg raibnn efement Socoe of theae 
tfafona reapcDd rematkaUy weD to thb ^pe of 
treatment, and ts aocoe instaocea frowtha that 
bad appeared to be bmod be^ with auT Ifaera- 
pentk mennrta have Men cand- Beakiei load 
treatment of theao exteoabe growth* ex let ml 
nradlatioa b applied orer the regbaal lymph 
noda In caaea m vhkh treaxment b aurgical. 
bOaterml dbeeclion cd the fabmental and tub- 
marillary i y ir ^ wdea xTitt block dbaecdon of 
tha lymph norn ® the tide bwbed. ihordd be 
carrMout a* iood w the cmCtloo of theacand 
b the toogue p e naiu and tbe patiou * general 
cotafttKM warraoU. If the pab^ b not 
tarpeal nak, mere cooterratbro dbKcdon a tba 
lymph Dodea ahooJd he canW out Raifimn b 
at tnoo nnjdanted rolo the «uuod at <^r*ta tkrt| 
and lutoalra external IrTadjatioo b aduienbtered 
auhaeqyently when cxtinaiai to the lympii nodei 
a demantrated A total cf lO* jWtjenta with 
tprlhrikma of the toogue were treated at the 
ehne Of the 156 who wm traced, 37 »P® “®f 
were Hring 5 yenri alta operauca Of 74 F* 
in thb group who had no mdaoca a 

untJ re roen to<5ielyTOphDodea,5i apcr<witw«Tr 

hvmf 5 ytnn « man after operadoo 
Tniaaa of tbe phaiyui aal tocifl* are, a 
highly raahyoaat epftieUornaj and ryo^*®- 


A aoafl ptrcoiUce are ffliied twwv 

mroanaa of ipedal trar, and cpf chrikann aUk 
haw a low grade of maf^nanev Any of tbm 
aecppitxma may be primary tn the a b 

the adjacent Gaaoei It b often rfWfntt p, jf, 
tamlne de&dtefy reg aiifi ng the [chciary btt d 

origfjL Qovrm- tha treatment bmudi th«aae 
fwnthergnarp. Tbe hacihr* ephWuati ihooU 
be denn^ with dbthemy and ndcc «e4 
•boold be immediately faoeftri fajto iIk oaga- 
laled ttgloQ. Tbe repooal lymph node* ttei 
ihadd be femored a^ tlM procedure 
in ci t ed by toilact tmuftuim. In tbe cueef ac- 
tive hrfcra, raibm aeeda an aanettmea bi>]teitfd 
fn the ailected oodta, dbmly thn»|h Ibt 
akin or fcJJovlxig amgicaJ e x pc aare d neb bKpb 
nodca. Hlgbly aallpaat tnthebrietts aad ly^ 
phoaa me m m are moat «tbfactirlly treated ritb 
radloB] InaeKcd dhectly Into the growth or ap- 
pbed over Itaaurface raiBmn pai^ or deep rocat 
gesothenpy may be uaed extetnaSy 
hUay M then ywtleuti do wry aril partka- 
tariy If ibe l ymthcw a K c an u m cf a fuiabathig 
type aud baW been u rg en t fer only a few weeks 
l%n*an»(9«s xoay be timed is the same swa- 
aer althen^ the fespo eae to tmomt h, »a 
rek iw Bihfaetcry than b (be lysfihoacc^ 
maa. bDxEd taiaon b thb ngbe art eothriy 
dlffereet fftUD the growtha jnt mesdaoeil THkt 
an CDcapanbXed, grow ilowiy and do eot »■ 
ccnle cr InfJtnte tbe Kirnradliv tlams lotS 
late Ib the cwne c/ tbe dhean. buriaitabi doa 
Dot ocfig until ibdr relalalu capaofe lu beat 
ruptured. Soeb bimcc* ahrailn he removed WB 
glcaHy either through the auuth or by extenol 
PrrilsdaaTy Ogadcai c/ tba extznal O' 
rotid artery on the gme dde mrien tbe ceen 
ri® much eaaier and tafer Treatmest ol tba 
lymph nodea Is not woaaaxy and the pr u gac afa 

ttg^ RaifiumlspiacaddliTCtlyiQmtheiTatad 

tf ihcw is any qucstkai re ga r di ng tbe ckaa re- 
mowl the growth, and radhnn oc deqi rocat 
ttB04hcn|w ater ia ap^fied ttleruaHy H kh 
hltredoD m tbe aurroOEidiug tlasot* has cenflwi, 
radon seeds and ezteasai bradtatioQ wdl acem- 
ptt«h more l^a wQl torglcal procednrg 
Tbe «ti4cJc In treatment of nafi gn a rrt ^ 
mcra of the pharynx and toeal! varka with ^ 
typtofnecniJaBtL Of 44 pntk°t* »ho *e« tnetd 

at the ctinlc foikrwin* aoch thcaportlc BMa*®^ 
ptx oeat v.cre ttviug t yean or »«» 
tte treatment. Taentyima of the padeo^ “ 
thi* groDp lr»d had adenoCartiBOma d triwd ^ 
woe type, and 93 J p« cent of tie* m 
wbet^ only *0 j per cot of U* o pa ri o rt s 
bad aqaaiuow ceil tpi t befa o cDaa and 34 S ®® 
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ORBITAL ABSCESS WITH COMPLETE RECOVERY^ 

DWIGHT C ORCUTT, il D , FjWC S , CmcAGO, Ilunois 


T he general impression that the ocuhst meets 
onlj with the simple, easily handled case and 
that when a senous comphcation is met he 
refers the patient elsewhere, is erroneous This 
misconception is probablj due to the fact that 
we are inclined not to report cases of a gra\ e 
nature, but more hkelj to lay stress on interesting 
operations and brilliant results 
After sun ej-ing the operatis e field, I concluded 
that, masmudi as cataract operations mth their 
flaps and badges, muscle operations ivith their 
tucks and recessions, operations for glaucoma 
with trephme, deep indectomies, indotascs, and 
tytVf means of estabhshing drainage, had all 
been discussed and rcdiscussed, some oilier topic 
would be of greater interest Mj investigation 
turned to other channels, mj first thought was 
that I might discuss postopcratic e comphcations, 
uneipect^ drug reactions, or infections of a scc- 
oadaiy nature, but finalK I recalled that my most 
anxious moments had been spent o\ er abscess of 
the orbit and surrounding tissues and so chose 
this for topic 

Orbital inflammation, celluhtis, phlegmon— of 
cav^ous, cerebral, and sj'stenuc im oh ement — 
fiasuy can be class^ as the most sexere condi- 
tions with which the ocuhst has to cope Thej 
'■cqmre prompt and constant attention, treat- 
ment necessary to amehorate the attending S) mp- 
toms as well as the disease, and all directed to- 
TOrd the etiological factor Literature teems wath 
he reports of cases of ocular cavernous and brain 
complications, most of which had unfax orable 
entogs, few are reported with complete rccox erj' 
en nonml xnsion 1 hax'e found the condition 
Tv xnth, and for this reason I 

study xviU stimulate others to 
rKdk°°^ the unfax orable but the fax orable 

ebological factors are Bimilar to those of 
XTP ^ other part of the bodv, but w hen 
to proTinutx of the orbit 

realiTt. structures of the head, we readily 
detprm importance of being able to 

causabxe factor The nasal si- 
feclinnc ®ost frequently mxmlved In- 
fer msta^rJ in the surrounding tissue, 


m mind that m treaung these pauents ex ery ef- 
fort should be made to detenrunc the cause of 
tlic trouble 

Symiptoms of cellulitis of the orbit are, first, 
a feeling of discomfort xxith little or no xusible 
inflammabon soon the hds become edematous 
xrath the conjuneUxa chemotic, mobility of the 
globe IS impelled and proptosis begins, xusion is 
blurred in proportion to the pressure and pulhng 
on the opuc nerx c At this time there is a slight 
engorgement of retinal xeins and possibly a 
swollen disc Sexenty of symptoms increases rap- 
idly, with pain, nsc in temperature, and possibly 
cerebral disturbance Perhaps the most impor- 
tant diagnostic point is the amount of retmal x ein 
engorgement when this is great, caxernous sinus 
mxolx ement is feared, when slight, the mflamma- 
lion IS confined to ihc orbital walls- 

Under constant treatment the infection max 
be arrested and the globe slowly may return to 
normal position WTicn suppuration occurs, the 
edematous tissue reddens and the conyuncPxa 
changes from a pale chcmosis to an angry red, 
which indicates immediate surgical mterference 
Inasions should be made fearlessly wathm the 
hd margins if possible, if this is impossible, then 
through the hds at the points showing the greater 
tension The knife is earned deeply mto the or- 
bital caxnty being held dose to the xvall and be- 
tween the musde attachments More than one 
pomt of drainage is usually necessary , possibly a 
narrox^ wick drainage being inserted deeply in 
the wound and changed as the condition mdi; 
cates The moment drainage is free, recox ery is 
rapid The cornea is in great danger and should 
be vratched carefully, for I know of no ocular 
condition that calls for more gentle care Only 
when the hds become Sacad, can we begm to 
lessen our xigilance Let me again repeat the 
warning of prompt and early inasion before rup- 
ture has occurred Constant attendance, chang- 
ing hot dressings, sustaimng and syinptomaPc 
treatment, all are most important 

I hax e probably had my share of inflammatory 
conditions of the orbit in my chmeal work and 
wall mention them bnefly m connection with 


for msta ^ kh^s'i’^o'^nding tissue, other cases gleaned from the hterature A few 

tions a operatix e comphea- of these had faxmrable endmgs, but m more the 

ayy he present, or there results were unfax orable, some exen fataL From 

causatix-e ? ‘^'sts The least common my private records I hax e selected 5 cases of the 
iTv. ‘^wr IS metastasis It should be home most sex ere type m which the patients made a 
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ol ntjkal luuan* b^drinble. Crortfasrfta- 3*ccattotlHaiVjIbc,UMWx[ciobiten9cdv^ 
»tcd In the •opctjlottic rwfao, opeckUy iIwk dectroco«nl»tkm, « b ricfa wl tad tl* Tond 
•priagiat ireta the «pi*l(7}Uii, Are aKUSceljr In- e»aterit«C TBetwoIaurmnJi control rftfc 
Acthrx b tvp^ Aod At times taty be (kstrored malignAnt proem mextnndrutiilKt«T«ftk 
Yetffly with dkllemy by asir» diftet, Eoifirtct* tamtofimrt ia properly rketed wo, 0 < u 
or r ap a afc o biycfoecopy 7 ^ pragmek ta pedcat* «bo lai« beu Uwd fcfiovlif res^ 
tbcM cAK* U goo^ PbAmcotoray homrer b of hiysMl cAidoociA tn tbft 
tbe most sahrmtUy utiuadory metbod d ifeal- cflntc, iS (81.5 per ceol) ven Bring tad vc3 j 
lag with tbe mskeUr o( tbe tn thb region, yem titer tiu OfKrttki& 

Ttimon rrbkb umim tbe cpt|lciub and extend When tbe atllgTiAatprwmlDvcimtodiiUa 
poeterioriy tloog the or^eptgio^ foldi nod ht cd tbe Uryos or rrimH to tbe tiyteacid orb- 
ertllr Into tbe pyrUona lamt, ore better taken hget on one or bcptb ddo, espedaUy B K b tobc 
core oi tbroQ^ t labbyoU tnprooefa by maUng or li there b fiatloo, comptete temoral oi fix 
A tnuktrene ndtha at tbe of tK (oacne bnm alone o6as t rcuoettUe tbanre d tm- 
and draving the eptekittb oat Into tbe wotmd. mibisg tb* dbeoae. Tbe cfKntke bu been po 
On tbe otbcf wben there b tbidted loroire' feded dmiog tbe coorae of ytort aatB et tbe 
mentfrf CM or^epi^tlctoid with extectiion onto preaent tbe mortebty ioQowlag U U my kw 
iti ooter etpert, or wben tberv b tn ni Tt au eat of it b best carried ofit mder cerried bkek uev 
tbe epiglottb and bue of tbe toogoe btera] tbesb. U'bQe it may be daw ta a riszk tUft, 
{dtoryuotoeny h prefentde oit^ temovml d ib* prebminaiy tmfacotacny ka s ena tbe Etoo 
tl^yroid aht oo^ U ekKRsarr. a pcprtkm of tbe Una|^ inoct bryngcol arelaomaa are U^y sa- 
hynid bccte In coaet la which tbe gTo«ifas are Qgnant, tbe cfvmloa wO] rtsob in enn fe a 
aleoelvB prallmhrarT irocbeolocny greatiy km- 1^ pntefilage cd eoaea, prorided the tamoc has 
ax tbe rUk d i^aryngotcay u ta other k not apmd beyuDd tbe Uxyiuu Sfrenty^hnepa 
ryngeai p rere do res. tboO wm traced faftjwteg krpwrtWy at the 

LaTyBgo6aaare «r th)To(ociiy is Indicated tn dfadc, and at (lb.t per cal:) of tbm wen ofirt 
coaea ^Iimgeal ardocn^ b whkh tbi tsmor and «eQ j ytor* alter tbe cccntkci. These p* 

bIaaetire4iiditeeJymetTmbk,b«lftbetHt*erli tkBttartiwlfeefyjatFridedwfthtitopkae- 
aetlre U nrwt be toerad wy early and be wril tianfcil taM ef wtto prodBCtke, a*l^ 
pyahrfd After tba htym (> opewd In or od- ibere ore abk to rramne tlirir calgteal coffin* 
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ORBITAL ABSCESS WITH COAIPLETE RECOVERY ^ 

DWIGHT C ORCUTT, MJD , FA C S , Chicago, Iixdtois 


T he general impression that the ocuhst meets 
onlj with the simple, easily handled case and 
that when a senons comphcation is met he 
relers the patient elsewhere, is erroneous This 
misconception is probably due to the fact that 
we are inchned not to report cases of a grave 
nature, but more hkely to lay stress on mteresting 
operabons and bnlhant results 
After surveying the operative field, I concluded 
that, inasmuch as cataract operations with their 
flaps and bndges, muscle operations mth their 
tucks and recessions, operations for glaucoma 
with trephme, deep indectormes, mdotases, and 
eiery means of establishing drainage, had aU 
been discussed and rediscussed, some other topic 
would be of greater interest. My investigation 
turned to other channels, my first thought was 
that I might discuss postoperative comphcations, 
unexpected drug reactions, or infections of a sec- 
ondary nature, but finally I recalled that my most 
araous moments had b^n spent over abscess of 
the orbit and surrounding hssues and so chose 
this for my topic 

Orbital inflammation, ceUuhtis, phlegmon — of 
caiamous, cerebral, and sy'stemic mvolvement — 
easily can be classed as the most severe condi- 
tions with which the oculist has to cope They 
require prompt and constant attention, treat- 
roent necessary' to amehorate the attending symp- 
^ ^ disease, and all directed to- 

TOrd the etiological factor Literature teems with 
0 reports of cases of ocular cavernous and bram 
TOmphcaUons, most of which had unfavorable 
togs, few are reported with complete recovery 
D nom^ vision I have found the condition 
with, and for this reason I 
study will stimulate others to 
itolte ^ unfavorable but the favorable 

sbological factors are similar to those of 
we^ons m any other part of the body, but when 
to 11,0*^ proxumtj of the orbit 

reiliTo tu^ slDictures of the head, we readily 
deipmi ® ^dded importance of bemg able to 
causabve factor The nasal si- 
lectmnc r., frequently involved In- 
fer msLa^^' tfee surroundmg tissue, 

tiorn; inp,K^' operatic comphca- 

mav ’ho o q-sts may be present, or there 
causaticp?'^?^'^^^^ cysts The least common 
actor IS metastasis It should be home 


in min d that m treating these patients every ef- 
fort should be made to determine the cause of 
the trouble 

Symptoms of ceUuhtis of the orbit are, first, 
a feehng of discomfort with httle or no visible 
mflanunation, soon the hds become edematous 
with the conjunctii'a chemotic, mobihty of the 
globe IS impeded and proptosis begins, vision is 
blurred in proportion to the pressure and pulhng 
on the opbc nerve At this time there is a slight 
engorgement of retinal veins and possibly a 
swollen disc Seventy of symptoms mcreases rap- 
idly, with pam, nse m temperature, and possibly 
cerebral disturbance Perhaps the most impor- 
tant diagnosDc pomt is the amount of retmal vein 
engorgement, when this is great, cavernous sinus 
mvolvement is feared, when sbght, the inflamma- 
tion IS confined to the orbital walls 

Under constant treatment the mfection ma\ 
be arrested and the globe slowly may return to 
normal position When suppuraUon occurs, the 
edematous tissue reddens and the conjunctivm 
changes from a pale chemosis to an angry' red, 
which indicates immediate surgical interference 
Incisions should be made fearlessly withm the 
hd margms if possible, if this is impossible, then 
through the hds at the points showing the greater 
tension The kmfe is earned deeply mto the or- 
bital cavity bemg held close to the wall and be- 
tween the muscle attachments More than one 
pomt of drainage is usually necessary', possibly a 
narrow wick dramage being inserted deeply in 
the wound and changed as the condition indi- 
cates The moment drainage is free, recovery is 
rapid The cornea is in great danger and should 
be watched carefully, for I know of no ocular 
condition that calls for more gentle care Only 
when the hds become flacad, can we begm to 
lessen our v'lgilance Let me agam repeat the 
warning of prompt and early inasion before rup- 
ture has occurred Constant attendance, chang- 
ing hot dressings, sustainmg and sy'mptomatic 
treatment, all are most important 
I have probably' had my share of inflammatorv' 
conditions of the orbit in my clmical work and 
will mention them bnefly m conneebon with 
other cases gleaned from the hterature, A few 
of these had favorable endings, but m more the 
results were unfavorable, some even fatal From 
my pnvatc records I have selected 3 cases of the 
most severe tyqie m which the patients made a 


Wporl orbital phlesmon With complete reco\*en but to perfect the rrv-few of 50 tenous t comlitwa I have 
before the pbaie of the disease, oam«> favorable tixo\w unfavorable nco\rry, aod /aul tcrmfoation Prr 

Contras of the Amencan College of Surgeons, ban Fratici«<o, Octooer jS-\ovcmber i, 
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pelecl rtcorey »ltbcpct defonnJtr or kjwtiln* 
<A the vialcm. All bad imtu iicncral rt3.ctknt> 
blfli tODpOT tni et, aod iwihihc but the Mood 
OTUtufO were pooiUre fa bat rr ^. 

»TK*T or HT TnatT. CA5t* 

C**I 1 I igis Fti»iK»«»d 3 *y«Mv*L*iTW FoOwr 
ta« « ic^ere ias^ WtctjaB brvtUM b 

Um tttwT c*sth» |< tk« kit rre iMrli u.jiTIt il 
I nv Ixr dm «fti*r «Mt *tca tb» 

Uriy propli^ Wv d-aooMc cooWnttln, cvkaatook 
'■"W »M UtttT»d ud •Otanku kTm«td TftabBOl 
UH diTtctea tonni tfat «aBl AA ovltn 

HvMdBvfilivf bst tbe rtkmd Tmtocnt U Ant 
V MCMI ntbce ud fMcL, bat tlm owditiow fUadity 
VMM ud tbt tax^mtcn WM **0 ai <fc nm 
Tbt ctAmk «v« cxestreucd vitbcot (dm. Tkt bmI 
kol Mbatnw « m wd cu« « n okrt to pMcct 
the i^ofat After 4 dire n tpfwfcjn maAm iirp teto 
th* ntaul tcTity (t tW ikaet cuithre Ira dreMct to 
M «M that oUblUied Tbt Utfifabncna fowti 
SrrapMM txfu to tbtU mod Uaipwxn dropped to 
ooew Rcoencry ««t oocreeiitl rwo oc ia-«> 
Dattom o/ tOoret tbool j vreit 
Cm* VUW, Ifni $ 0 , mnVd P^deoio-tto cry 
oerKM mdiTklatl Tko kfi cpper bl ^ bec« tvsBen 
•trenl dire faelart I b« kk> > foond t badly coSmil 
re% lOKttd eckaw, oooUrt t»fc oik* en rery poaiAii 
Tetoptf i i of t m 00 dtyren FikRabiM. Tl stombU 
to M totMactMy sako brcirei d tbt tvoOiB eoaibm 
of tte Ivb tad oKjwOfv* \a «hwt>i c( the 'tpfxt fad 
wreaeoedud dreifd CurwiBtteHtadiyytatwuc 
tmianttoistuxud Qp Cfat fa&Urfdty tfatorap- 
loat oere reore touked tenpenotri «u i«i defrtre 
tad « itptiC cpp t ttkio *m rttfreiMtw 

the {KWpfatl H«ire<kj4M]9«rblulbKtww Pm tp- 
peued fa tA tiote tad Don tbk ton*, •ytaptctsit betw 
fa tbtle Tkm «ttki ekpoed tfai cwm maajDad «oi 
•ad rettnery ou peilKt N Ban ««i (o-v 
Cttt ) FcbbIcl, Med Op yren, B^vred TtenStB- 
■ot id y CO 4 tocBlfar dOEOM ore reiBtned Itowl^ 

e*tedewlb«Wft«re*rl»dTfa»tbtl«tfi*hrow Tfaoti 

nt tfaoot the nm ot t yeo. tppu^atly « ‘ 

^ ^1 a (horectfT aith cyitJC de^ 
ety dB 4 i».i « w m r ot iV . m to aU • 
wit cyWK aaer Tbt ■ml peon . 

loatd toil tbt ptoetl om tear fai>se Tbt foQovrai 
the ttiat ■> «Kh t tnek ^ooddieo <M tm- 
pentOTt *l 03 de n Ttct Fthrabot TV tfiwVi ere 
irew tfi j tad wooed vat tkaaw d ^ vtt to (V 
benrvltl. Vr UiDperetart rat Weaddy to to} dtpt ire 
that ereuoc TV fint kbanUay tttweti acbeated p» 
wUo tmoot. le ta taje eiiu o of tifauttaot tenoa vM 
fTvr> taler n IV evcaioy kbaeaMtr tailj** ibowtd 
•mrt t u rjX ixoct w* gfecOco. to raccB^ to that w»t fnn 
bout w*** ("At ^ eudev’ the paD^ raiaDed 
tVt 4 mbB tsM toPcft wl a trreftttrqfaaf ca tt throat 
ulectKO tlmat 6 iwetl* before At drnaacr 
frore iV tmaoT kta, M tartbo dtuBOyr vu wm it tV 
toae bat awdd djiaaau esaauady Vfdird aad 
lywptiasaU: tnatroat BMtJbeUd Vtfdoc srwlatBy «- 

cieaaM Ircat cebK cwtEoeter w«t (tre& at the few 
teBKJeTitoi* ware Oo ibe tiurd day lo4»a»« idti*«r*i, 
ta rTTKVVd cnadjlaw bena eo the kit wk af (tf* 
estiiuaf arreat tV Boat ladkBdly MtoMbc both drrV 
tad Vow TV |Vi« ptopteaid, cttijBartbra wre adrasa- 
tuei, bat tV csrrea rcaafawl illboo( h nooa wwa 
Uii^ BtoriJ tift t i r wwtpcpwlbe W thra tr rek c acror 


■bftaceaBt t toe dw «tt re^ TV pukVi 
hnna ud her nediDM wm (ia\t Etrir — 

‘t* * dwp ftrtdul tukcB ,u 

^ Nk plqa ^ ap J.pK appeared SreMtw kyit 
V tofaMda Wt Venaaed acua m tV iy A*^ 
■oa at caz>er oaUact tfua ehoOBt poi AokAtatk 

Mxtfa day Wtoted by rwtd eVtljcw if 
oBed (or i thbd kma FArvVt xha Troodwt. V 
tywplam tredrefly aiVkkd tad tV ptbret Itft V 
horenl titer 4 vnlJ oitb ao dckwty tmoi vMk 
tad fail onkr roTt OMW 


The rtiolofWal Uoot fa Ihfa cue \tt dbtctly 
trvztblc to a teptfa ttreptococaa threat fafo 
ti» abtjtrt i nuatit$ pretko^ l^tUenl di»- 
tfactly recalled tliAt the tumor Vpti u t pafa- 
(ol fanp tooc alter and Ibe faferakre vu that 
U bramt an eocytted (trepfocnxta ate. 

TreatTwnt fa gavnl aai tbe erne tn tfa j 
cues coostaot mailt bed appCcatfata \aaM 
«u used fa Cues a and 3. bat &trt ated cnly 
tbe hot hpp&atioQL wia dndiaga and lynp- 
tomatk trcalmcDt UwcondltloD bahf'WctoluT 
to t navi Inlcctkxi. 

otmu. ccmoiKna wmi exoththaijub 
Od my serlco U the Blbob CbailUble Eje 
«Dd Ear Inlinnary erver a perio d d msJ*f >etn, 
we batv of toujv svt many cases ol poter or 
faaa sertrity Some d the leut terert bate beeo 
orUtal celfalills cr perfaslllii Osa showier 
CBiriDed propteds, edema., psfa, rcUhfad tBoUbty 
of the globe, aad dtstart«DCe d Tfakn bet, it 
ao timOt any d the moat maiLed (ymptmos ol 
iiTOm atioo. Under efflijent tradomt, Wh 
mcaionaJ aod faeal, the patfanti ba%e mmeted. 
le s cava 1 rrtaS that tbe vfauo wu ptady 
Itreered sod fa i polknt meWEtr of lie (W* 
leasnied doe to tie fang antfaoed fa lfamn i t ka 
favoiving tie oenhr mwefas. 

U c are seldom called op* to do ereatcratfao* 
lo fact, from the reports ol the vaHoos hrge ka- 
{aufa. J s or j eruceratwoi are a* many SI are 

done fa 1 >cM 

Two wfatal abKzai cases with cavcrtocoBBio 
la tt lresBaal tenmnated UltDy cue fa a n adslt 
and lb* other m a child open abom a nm** 
ofwralfam had been perfernwi This was fa w 
mrfy days ol cjtgnt tncki sod iiDqoe*di»“ly 
wu due to that. ^ 

We hate * V< had s cases d Ittgtff *■ wnfah 
tbe dfagooBj was loag ta doobt, Iftofie,atBnw 
«u fomul to be deeply to the oulff and 
lower part d tbe orbit A faeacopy 

besareotm A ttUDOc about lo by >0 mUHmeW 

was rttocned with a imaD part d tbe caring 
bfWM" Tbe fVjbc retarecd to Borwal po«ftkn *» 
Twoo returoed to ro- 70, but the oatwatd move- 
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ment was impeded, no doubt due to lujun to 
the muscle dunng the rather extensne opcraiinn 
Three \cars ha\c elapsed with no recurrence 
We had a most interesting ease of aneurism 
of the ophthalmic xeln, extending deepU into the 
orbit and upward on the forehead to the hair line 
Proptosis was axtreme, becoming an nnsighlK 
popeve \iMon was reduced until the patient 
could move around only \nlh the aid of tbc sense 
of touch V deep inasion was made to the nasal 
and frontal area, and the largelj distended \ csscl 
was hgaied The patient showed marked impro\ c- 
menL A. second ligation of branches terminated 
in a complete recoa cr) and return of useful a ision 
for this patient The dangers of a carotid liga- 
tion caused us to consider the milder method 
which pro\ ed emmenlK satisfaclon, The aneu- 
nsm was caused by an automobile accident, Uie 
temporal walls as well as the orbital wails being 
fractured, but walh not much displacement 
It IS surpnsing how few cases inxolnng tlic 
orbit are see in the large clinics and, in reanewnng 
the hteralurc, 1 conclude this is genera! 

liMule most of mj patients were adults from 25 
to 50 jears of age, still the condition probabl> 
has occurred most often in children under 10 
y^is of age \ senes reported by Gamble,' of 
the Qiildrcn's Memorial Hospital, indicated that 
the majont) rccoaer aanthout opcratiae intcr- 
terence and that, m a surpnsingly high percent- 
age, ansion is onl) tcmporanlj disturbed, no 
om due to the greater resistance in childhood 
Ime danger of orbital infections is increased 
•^UK the infection probabla* begins under the 
^era thm penosteum which is firmly attached to 
e sutuTte Infeebon maa extend not on]> into 
he orbital contents, but also directly to the more 
ngerous area I am sabsfied that rccoa'crj' in 
^3 pnnapal cases reported, a’Xis due to early 

drainage, I can therefore camestl) 
^ surgical interference at the earliest moment 

IS definitely determined Because 
me upper porUon of the orbit is aery thm and of 
It ^ brain and caa'emous sinus, 

ihp much as possible in making 

tiiTP ^ So I repeat, confine the punc- 
thp internal and external angles, through 
ereat possible, but if sw elhng is too 

shn Tt ft must be made through the 

m T ncp u margm This was necessary 

cisinn ' ^ oSiers the coniunctiaal in- 
cision as-as possible ^ 

OTHER CASE REPORTS 

hnlbar NuKcnt, Chicago, Ilhnois RcUo- 

'Uch complete recovery Male, aged 37 

Ort.,p ^8j. 


)car< Patient had had marked swelling nt left eye for 10 
days, hd<» tould In. opened only b\ force Hot applications 
we-c u«cd An incwion was made through the upper lid 
at junction of tfic middle and miter thirds Much pus 
was obtained and dram was placed Discharge was pro- 
fuse for almul 3 days after wbicb it gradually subsided 
Wound hcakd m about 10 days Swelling and cdima did 
not cntireK disapjicar for about 6 weel s \ ision rclumctl 
to normal 

Cvsr : Dr Prank A Plum, Honolulu N'orthwcsl 
Med roll Aug llilatcral orbital abscesses, simulating 
cn\ emmis sinus thromliosis T rouble started from pimples 
nlniut the nose, lioth tyes were msoKcd Symptoms of 
cellulitis Wen sc\rrc and simulated caaemous sinus Doth 
otbilal caaaius were drained, also the frontal sinuses 
Alston was normal m left cac nil in right 

CAsr 3 Dr A\ r Scott Aloncreiff Canadian A 1 J , 
lojo Aug Dacty oca-siiiLs leading to orbital phlegmon, 
optic neuritis and atrophy htmalc, aged 43 year*, had 
an orlntal abscess ealcnding from the lachnanal sac There 
aaas *catrc ocular disturbance SaTnptoms gradually sub- 
sided after incision and later extirpation of the sac, but 
vision aias lost, due to an embolism of the central artery 
Temperature ranged to too degrees 1 altrcnhcit 

Casi 4 Dr Paul L Alahoncy , LitPc Rock, Arkansas 
I-arvngoscopc, 103:, Alnr Orbital abscess following sub- 
mucous resection remah, aged 33 years, complained of 
constant dull headache of sceiral years' duration There 
was a nasal obstruction and a septum resection was per- 
formed Scecre reaction foUowwl with orbital abscess 
Temperature ro'c to 103 de-grccs Fahrenheit, aaath edema, 
propto-is so extreme that loss of eye aias feared Incision 
at inner angle resulted m pus drainage and eventual re 
coacra with full aa'ion 

Case $ Dr Robert a on dcr Heit, Chicago, Ilknois, 
1034, Sept .Alalc age-d 40 years Xasal origin, drainage 
from no*e. antrum waishmgs Inasions were made in both 
upper and lower lids Temperature at beginning aaas nor- 
mal but increased to loi degrees Duration was 3 weeks 
No masron was made in orbit, but drainage perforated 
connecting with antrum No mention of eye maolacmcnt 
was made 

Cast 0 Dr E K Pmdlay, Chicago, Illinois, Illinois 
Chantabie Eye S. Ear Infirmao, 1934, ^Inr Patient bad 
orbital abscess Drainage aaas established through ina- 
sion m lids He was improaang when he left the hospital 

Casi 7 Dr A M Icrson, Pans Arch d'opht , 1930, 
Mar, 181 Orbital phlegmon and its abortion Advases 
use of colloidal salts of silver and surgery when necessary 

Casf 8 Dr M Halphen, Pans Arch d’ophu, 1031, 
Oct , 737 Orbital phlegmon complicatmg cthraoidiUs 
Exophthalmus avas followed by bloody nasal discharge 
X-ray examination avas positive for ethmoid inaoIacmcnL 
Operation disclosed orbital nasal communication Recov- 
ery was rapid 

Case 9 Canuyl, AA'liU, and Homing Rea U’oto neuro- 
opbtalmol , 1930, June, 454 Suppuratiac frontal si 
nusitis opemnp into orbit A frontal sinus infection com- 
municating with orbit, with proptosis and diplopia, ne- 
cessitated surgical mterfercDcc aaath drainage through an 
inasion m the upper part of the orbit caaaty and lid 
Recovery aaas slow , eye was deviated, and marked diplopia 
was present 

Case 10 Portmatm, Teyssandicr and Got, of Bordeaux 
Rev d'oto-neuro-ophlalmol , 1931, Aug , 355 Orbital ab- 
scess follow mg frontal sinusitis Osteomyelitis of the or- 
bital margm had resulted from extension from the frontal 
smus Operation consisted m multiple incisions in the 
orbit and temple margms and removal of canes Con- 
aailescencc was long and dilTicult, with high temperature 
Imperfect recovery The staphylococcus was isolated 
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if ^ 7 ^ *** Cm* * 1 , rnj D Vutti, ,( Kmm bt ^ -j-. 

■Mr * » M wt^ art^ dMjM Wui*c4 HcFiMite u 

A np«rtm timm n< boicd ud tt* ustm TWc-a tit riSteilS 

dnlacd A crabtti iW iii* drr*^ul c»«^ dtMh ■ omtj by enty op^i^tha m -■»»- u4 ikaM» W tk 
1 (ooeu artdt ^ 

C«ji Pm* ud Oei^ j^Muro- c« » C^tMi Md Bef>«. V B«lnM A- i 
jehtoW J5 llMiOMy M«{tk *>tk « ■*] i« VWO*. fa hijnTt^ Ittj toi bM 

bh«I pbk»w fUp ij» •« «wM rfwf • tootk Mblol tbnm f5in«d1« 

kfantd ^ tbi cn tU OMtad Mq»d, •• tW htmi tfai 


vw ntatrtcd i m mei mtOr Unic kfantd piia It tki 
«*baL ItUrttoo d t T tl B p td Dnka^ ts* tSufafad end 
totfiy nowiJ after rrpMtad MpcaJ miM 
itrewa T\ji om ■ a taatac aaktat aite pnMcre ta 
irricatke wtOet, tt alas iban On ehm relona «f Um 
latbK am ca-nUH 


Cm* i I Kifai, Omx, Uol *■» tt uuilju i fcW dt* Dalk «f«n*d n ( b- 

h TaocMMofortiftarcbaccaaM tanJn vai cuwl to tfe ca>nMM na br ibt aasl 
nnicipiaaoravfimKfaitrfai^ Eadiibawad oMro- a*d Myartoal i>dM ExteMMCPpentHcra <3(1x1 an! 
ixyatu* dt Uaa aatrw* ItKomty vob vW« aarfa Cm» m TaaJrwa tar^or* CBrm) Nib CfaW 

Cm* u Paol PaMt, of Baafaku Ear fakir n pi t Snabia* Cjaxrw of CkfafaJ rnfw, r» Ma 

t«»), Ji« i», ay Otbctal. UUcmt atmfar tbacMa dVeaf ipj no* * T r^^tl iVrri — 

A« alraokr abaom exteoded tbroBfk tba aetm to tin la tin ftnt as. ■ ■aftttKatetM* *f ortttaM 


m tU OMtad aacoad, aa tW latmi m; aad M, 
baU at Woaara i 5 f ili al Comkictaamka 
Cmcij CkifiMdaadHoaiir-Kili^afLnB Km 
WW "rP* 7J* Matml atktk . 

laaaa Mrtatj f cf Mii ti i Paantbnl awfaetta 
•< fasfal aaiato «Hh otbfal biolTtmai aal wa 
na tt uufajiy l iW ft* ria(h wamd n ( fayi b- 
fanJen ra caiwd to tba ca>naoui tom ^ On nail 
afa ■tariral wfaa E iUmM ^ta i twcwaa<3(BaiTj 
Cm M Tnrittor* Eanfan* (Brao) Nib QafW 


•t«k of aH*nc km (Bacfl* tyihii») *ia and ky 
nenaa tad \ ny vtfMt axisen Tba neatj cm 
fOifttcDCSoa nfirtm af tW arWt, vM rared by u a tmi 


la aia Srtt e*ta, a fafafeentk ibkna, a« otbulafaena Cm h 0 Laoam Bofi. d 
vM dnlMd tbromb lachtyoal tmt, «nb reemtty la EljDocatiu c< crtflal ten Ntmt rrf***^ 

tin awu od caai, autiamwa l a uaaj t j b kol io o m paiaai tin afatt imib inadiati f ■Aaryal y (iintba 
drakad tbccxifh Akul taoam vMb i iu a u fT 1* On kacr ao|fa d*t k tyt enaad ndfat iBknmDa* aaf 
Lbtrd aaa. a aoand af tbo qtfad. *a artrtal a ow fa- tssefabakaat Aicvncoapaavi ' 
whp a j vtth fjwjiiki. a e x ter aa a nm fadvfka tbidi aac lyNarkt It vm rmnu t ki 


aftttm A CalfanS Lac aytalna ««a doaa, tba ^ 
B)( bake ciatCMa'iJ fao On atbfcal eavety Puim 
CB Wftd Tha eaac ifiiatmCM tbc ptathfay of dnki 
vtibcact Kcmal rtraan 


I fao tin atbftal c a a iiy ncmt n> ma ot a ti o* tba mill day Cbtn drabad. bat paaml bad 
tfitatmCa tin p^— «( djatna y* naiiad irnfapw, tnaa vtadi ba lacai u c d la ifaaat i 
omcm lacariba AW nyaim lannd oaa avdar a Oal tk 


Caa 1; r Dkeac Aitk cTOpfrt i9<{, >>ki f m kdatl find vtj paaidiv Piliot latfiy wormrd atbi 

OrbHai pwrew Oaaraatrahla a( faatat Wba Tht da-wnpeanan tad atraaa aaaa mei 
ftitt paoix oad naeraan of tin aod tba a tfimd 


ftnt paCiiX oad naeraan of tin aod tba a tfimd 

a aanon l brerTtT*i af IW ertat. bolb ckasta mntered 

Cam >b B Sbaadbyiaard, if Saafatbatb Doaaailt 
Cetk I Lejer tfk A^ Xfc iN T <j oaaea of ortital 
abicaai Tba fint a boy afcs ycua , Wd aa tbacaaa of 


9) aattmcAuoK or casts jutrotmi 

^ Mtttai tmty a to nidom laentkoed bi ibe 
of caae report* Uiat It b bnpoMfbte Ui dttttfy tr<w 


tW acUi, wbirb *M ofientd tkonch tW aotrwa TW tha t ittodpabt (warmr ta bspertect dmirfi- 
aacBol a awtr af « ycaca, bad a liafar abaraia, bnb ny be tJ ibleml u i j eta ida ed tn JJ 

dmaed laaanl *Ai Both l a omiaJ 

Ca** t* L- CmA, Lyooa Auk dTkbl pji W«y . 
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ORCbrr ORBIT \L ABSCESS WITH COMPLETE RECOVERY 
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Discussion 


Dr Raymdnti J KorriNos, OiUand, In 
opening the di'cussion I pcrsonttlK fed that Dr 
Orcutt IS to be congratulated for bringing this ven 
timel) and too often neglected subject to our nt- 
tention We all agree that carK diagnosis with 
etiology is absolutely neccssarj , once this is estab- 
lished, actisc medical and surgical treatment is in- 
dicated iramediatcU and, os y.c all Vjioh, bv the 
time we sec most of these cases, surgerj is the one 
treatment pr excellence in order to sa\ e not only 
TCion but life Itself 

We ba\e been ven fortunate in our ofiicc, in the 
Coireil Mcmonal Hospital at Berkdej and in the 
County Hospital in Oakland, that the c>c man has 
not opened the orbit in an> of our patients with one 
exception in the last lo jears, and i>crsonnllj, I 
nave not opened one in 15 jears However, if our 
cases had been of the same tv pc of infection as 
those treated bv Dr Orcutt, I would not have 
hesitated to open dircctlj into the orbiL In my 
pnvate practice, orbital cellulitis has fortunatclv 
been sccondarv to paranasal sinus infection Of 
rourse the ear, nose, and throat man has had to 
share the rcsponsibdity and lo co-operate with the 
oculist as each man must depend upon the other Of 
the cases that I have seen, with the exception of a 
from so caUed stjes and another from a small fu- 
nincJe on the forehead, all have been secondary to 
pram^l i^ease The interesting fact to me* has 
been that the 3 eases mentioned all dev doped cav- 
ernous sinus thrombosis with a generalized scpUcc- 
nua In these cases the blood cultures were posi- 
a ^ ®^P^> 5 ococcus and a streptococcus Ml 3 
tea 2 in young girls, around 6 vears of age, and i 
about 20, Personally. 1 have not 
u , w'bere there vas an orbital cellulitis as 
I of paranasal sinus disease although thev have 
been reported 

cannot overemphasize the impor- 
^ complete and thorough rhmological cx- 
whpn rrhen an orbital cellulitis is suspected, 
hm» external injurj , and if at this 

suggestive signs and symp- 
tre3>m„„k 'cnmediate conservative or radical 

iirwii, indicated at once depending of course 
uf»n the tj-pe of case 

bital ®ybiptoms, and comphcations of or- 

the Orcutt has very well covered and 

tunp ^ might emphasize at this 

loztcal nr visual, ophthalmo- 

be conservative treatment can 

present definite eje findings arc 

dicateil’flna radical, surgical treatment is m- 
a P^fent has lost his 

snigical mterf^ie 

bhtte ar^'^L^^ raoncyi and worry, when 

too Elad In ^hents these days who are only 
start a law suit, it is important to have 


a blood culture made immcdiatch on all these pa- 
tients, and if there is anv- suspected intracranial 
involvement, a lumbir puncture as well is in order 
buch patients then cannot make the accusation that 
j our treatment was the cause of septicemia or intra- 
cranial disease 

Most of the eases we have seen have been in 
children When they were seen earlj, a good vusual 
result was obtained But unfortunately, as men- 
tioned before, patients w iit loo long before thej’ 
call the doctor, nalu rally it is m these that we get 
our bad results No doubt this is one of the reasons 
whj so mnnj men get such a vanetj of results 

Dr Orcutt is to be congratulated on his wonder- 
ful care in Case 3, csncaallj with a positive blood 
culture Unfortunatelj, raj 3 patients seen in pn- 
vatc practice all died Autopsy revealed that all 3 
had cav'crnous sinus thrombosis 

No doubt, another factor in the cause of poor 
results in some of these cases id whidi the trouble 
is secondary to the accessory sinuses, is that con- 
servative treatment has been prolonged, or that 
there has been poor co-operation between the ocu- 
list and the rbmologist Whether the nose man 
docs an external cthmoidcclomj or an intranasal 
operation, he must be thorough and in most eases 
he must open the orbit as well, so that drainage 
maj be well established 

C«-E I Boj "R,” aged 12 jean treat snimmins April ij 
lOJJ Apnl 16, be hod Jtufi) fell nostril and pain in left e>e 
\pnl 17 be was "cen bj bis pbysidan who suspected sinusitis 
and gave him ephednne nose drops and hot packs Apnl 18, 
he bad a swollen eye, pain, ezophthalmos, and poor vision 
4 pnl ip, be was seen bj me at ms home Diafroons orbital 
celluUtis and optic neuritis. Vision in left eye, was questionable 
He was wnt to the hospital unmediltelj and blood culture was 
returned ncgalltc He was seen bj Dr SfeCiure, who made 
diagnosis of acute purulent lelt pansmusitis X-ray examination 
was positjs e. Operation was performed by Dr McClure, intia- 
nasaf opening ol ethmoid radical external ethmoidectoroy in 
eluding opening into orbital cavity A large amount of free pus 
was found In the orbital cavity, the cthmoids and sphenoids 
were uUed mth pus under pressure. A rubber draining tube 
was Introduced Dr Hans Barkan was called into consultation 
'[ay 10, nervehead was getting pale sccondaty atrophy had 
occurred, eye was Mind but bad good movement visual 
result was obtained as operation was necessaiy before visual 
changes had taken place 

Cast 1 Male J , aged 54 years, complained of swelling of 
right eye. He was seen on August 6, 1555 History 4 weeks 

f irevious the right eye became verv tender and painful especially 
n the forehead rraon He saw a doctor at this time to have 
hi» glasses changed No drooping of nght upper hd was nobced 
until observation of picture 7 years ago. Examination disdo^ 
vision 30/10-4 h> fbe right eye and 30/30 plus In the left Upper 
Hd was ssrollen and edematous — eiophthairoos Eyeball was 
pushed down and out Eve grounds were entirely normal 
Diplopia was present but nurse tip and down He was referred 
immediately to Drs. SfcClure and Keeler who made a diagnosis 
of chronic nght frontal and ethmoidiUs at that bme Conserva 
uve treatment of the nose sras started, and on August 7 a tar^ 
polyp was removed from the middle meatus, fMloned by a pro- 
fuse continuous drainage Both antrums were opened On 
August 8 radical KiUian ’procedure was advds^ On Septem 
ber 3, the usual KiUIaa indslon was made and the antenor wall 
of the frontal smus was found to he dehnifely infected This 
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FUTCH TRANSANTRO-ETHMOSPHENOID OPERATIONS 


A r£sum£ of one hundred transantro-ethmosphenoid 

OPERATIONS' 

CHARLES EDWARD FUTCH, M D , FA CS , Los Angeles, California 


T he problem of surgical relief of sums disease 
IS a challenge to each of us as rhmologists 
The contnbutions m this field m the last 
decade by Ljmch, Sevmll, Turnbull, and Ferns 
Smith are monumental, but as smuologists we 
must surpass our previous efforts if the prejudice 
of the profession and the layman is to be amended 

TECHNIQUE 

I appreciate this opportumty to acknowledge 
my gratitude to Dr Frederick M Turnbull, who 
pabently instructed me m the techmque as pub- 
lished by hun In the followmg senes of cases, 
this technique has been my choice which, in one 
operation, accomplishes adequate approach, re- 
moial of the diseased tissue, and aeration It 
IS generally recognized that the ethmoids are the 
crux of success m this worL These cells are 
pr^ent at birth and by their anatomical nature 
and poor drainage are the most frequently and 
chromcally infected In some cases a complete 
exenteration of the ethmoid cells is impossible by 
a^ techmque because of postorbital or pterygoid 
ension As stated by Fredenck Law “Unless 
e surgeon has knowledge of the anatomical 
simcture and measurements to guide him mto 
^P^te ethmoidal cell, he is liable to leave 
diseased cell, and the results of operation will 
be unsatisfactory' ” 

f*^*-es that the madence of ethmoid 
r np true ethmoid capsule is only 

5 P®' the diseased cells 

nnA ^ cent failure if they are not removed, 
pirai plus that resultmg from sur- 

ahlp to result in a reason- 

surgeon either to the patient or to the 

these cases surgical antral 
ent in n ‘tiagnosed Frontal disease was pres- 
antnim^/ ^ the choice of the trans- 
comhrnnt^^?'^®’ et the most frequent 

comnlicliJi^ ef pathological conditions was ac- 
was imn ’ drainage of the frontal smuses 

fee-operative study 

study leadmg up to diag- 
was tatpn'^A ^ these cases A history 

und primary study made upon the first 


\nsit If smus disease was definite or suspected. 
X-ray films were ordered As a rule, no smus 
imgations were mdulged in before X-ray study, 
but if imgations had been done, 3 to 4 day's were 
allowed to elapse before the X-ray pictures were 
taken 

Too much stress cannot be placed upon the 
importance of X-ray study The films should be 
taken by a roentgenologist who has made a 
speaalty of such work The stereoscope which 
IS fitted with the Pancro mirrors as have been 
developed by Turnbull, has proved to be of great 
assistance in my later cases m the locabzaDon of 
disease 

Upon subsequent visits nasopharyngoscopy was 
done repeatedly , with particular attention to the 
smus ostia Imgabons of the antra and sphenoids 
were hkewise done, isotomc stenle sahne at 105 
degrees F being used The antrum imgaDons 
were all done through the middle meatus, approx- 
imately 85 per cent through the natural ostia, a 
Fletcher Pierce sterling silver cannula bemg used 
The occasional case m which the natural ostium 
was not found was imgated with the Larges senu- 
sharp antrum cannula The sterhng silver Brown 
sphenoid cannula was used m the sphenoid tech- 
mque The flexibihty of this cannula made it 
possible to ungate around most septal deviations 
and hypertrophied membranes 

The chmcal findings, obsenations of return 
fluid upon imgaPon, and X-ray study detenmned 
the type and degree of pathology m each case 

INDICATIONS 

In this senes of cases, diagnosis of smus mfec- 
tion plus the constitutional picture and history 
were used as the basis for surgical mdication 
A patient with a high degree of sinus disease 
but with no marked constitutional reaction 
or disabihty will not appreaate surgical mter- 
vention although it may be theoretically mdi- 
cated, on the contrary, a patient with only a 
mmor degree of sinus trouble but with an almost 
complete arthntic, cardiac, or other disabihty may 

fail to unprove with all efforts exceptbyexenteration 
of the sinus disease Regardless of the pathological 
condition present, except m defimtepolypoid or cys- 
tic degeneration, irrigations and the usual conserv- 
ative therapeutic measures were earned out, and 
occasionally m those cases with purulent mvolve- 
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mat ud Appcnnt mouplnin, neb buprom- 
ment wu uotfd cQaIoiQj lod conUuctbxiallT 
itfct only caaorvitiv* Bffgefy H vu 
cooditdfd 

In tbc doeficnioD o< twfacutfcpa foi iwficaj 
furgerj SHOern oamei tbc “tboolnte tjod rcU- 
iftT tnd U *iay be ot Intowt to twta that <w^ 
IWD c 4 ' Uus terns ieQ uodef tbetbadulo (tmmctK 
tte) chjkibatioru (o both ol tbeae otes tW 
frontal finns vu tx^^phibed {inmedktefy Tbe 
otber flaua were trcsied convsrrativeiy at tb* 
time and wm operttAl QpoQ «t t kter (bUe iHtb 
Ibe (aJwntjTmi tedmlque. 

We may deduce boltucy tbat thtoa 

msfaf ibDoU be, tad it, baaed upon tbc tene 
pdadplcs u otber septic eufcry la tba tnon 
tone pbesai, local dralaace, eeratiaa, end coo- 
•tltutkol titatmeot la nmclat, but b tbe 
cbroalc pbajci of tba tfiaeue nothing loa ibaa tbe 
cermpfete ratsml ot (be Kptlc daw It at etafl 



a^ drainage and tba otiw b compiate maioa 


^ai-orOAUV* cam 


la aB cum at tbit aetW a cnapkte medial 
enniDauoa «a* bissted etpoQ before ofMTUioa. 
in tbe Ian 40 caaei, ajt clectnxardlagTaiB «ea 
reqcdnd, u in aevenl of tbe evUs caaea poet 
opeati^e canbac ootnpbcatknf c k rt to pe d . lo 
tbcMcaaa la which tba puW tboared any bdoer 

InvolTtment other iban ttbomlnarla, a Udoay 
hiQCUoc ten (6 caaml wai required 
Paticaia m abicb toe engnbrmea were mailcd- 
ly pnrnl^ were rimt t coone of thtiia krtnlioea 
in an ^ort to reoocc tbe in&iiBaabon and InUc 
don before the opera t ioa. In aboot 5 pet cent of 
theae patkirta, antnnn windowi were made tod 
trrt(iuiOBa were cootbioed until the Infiaimaatliai 
was reduced as obaeived with the aasopbaryiifiv 


Tbe mettbeila In tiw kit d4 <»** 

In^wwed o^e^ that m the first cai» by the a* 
ot ETemn ftniromethaiioO It faas bera poanMe 
tn the « that dro* u a basal anestbew for 
the patioit to approiidi tbe opgatio o with the 
maJmam appe eb c as wa and for tbe sargeon to 
proceed nnirr kss preaan re- This aoestbeaia, as 
nsrf m t^ taler cases began *ba the r»tWt 
entered the hosfHtal, at whidi tear tH « 
peototodutal was fTren and repeated at I f«n- 
and at 6 a-m beTcrt opeTatue tims asonag 
tbe pauent a rtuful rdght and reaiiuooe to 
cocaine poisaung Twenty nunotes bdoce yec- 
atioo, ibe newe was pacUd with tbm pWgoU 


tno ist med wkh eqad parts ci k pa (mt 
ova l f* aod laooo adrenalut, Wfled toa^ci 
the meatoaea. Immedatcly louowlag this htd 
appbeatien tbe avertin vat admhbtertd br ta 
aaeatbfrtlat (UQed In ita me and tbs padot hi 
taiai banmfiately to tbe operating nnnvkR 
the block Injedko, acconW *<• dw TtiraWl 
tedudqoe, CEunpkled tbe snesiWrii> It hu beet 
finiDd tnmecesKrT to bt^ tbe 
knee swertla has boca tticd. Tbe cpoiiiaj aai 
begm as soon aa tbe iajccdoo w^ cottpbted 

tIk chief CQOtn-hMfiaUkn to smtln b oritsk 
«Ssease of tba Ihrs tbenfoce In tctt tiwk 
the fiver {mrtfao test U InCated. ^daiecal tid- 
ney Jesioos and addosii are also ccntradafiettxws 
to tbe me of avmln. Alpha tobefis b an actnt 
andtbeik and tboaid be bpt in nadtaCH la 
tbe total scries of cases tbeis were m snmfastic 
OwspScaboeu or onpleasaat seqqelcL. 

oecaanoir 

This paper dots not deal with opendn tarb- 
nique, b<u one peiodple sboald b« espbufod- 
tbe nnovsJ of tbe Basal wsB of tbe cthaod 
capauk w 5 \h the aup er k e rnjbinsle. I aa imn 
of tbe dneoHed du^ of openbiA the pccbCBrtl 
tbn tba of tbe oibet^ iKrm ana the C9Bi6;«sl 
pQH&Aty of onlB^Ui. Dkhrtoaebuast 
oeea tncxsstrTrd, and 1 fed Umt the wbaeqoesi 
bexM of tbb prccedort sort ihU) inttjfca Ibe 
nsL TTds method (ikrwiae b» bem cntidied 
baesnas of the dmtroctiao of tbe lateral bnackt 
d tbe dlacuay urrt, hot as the nplal dwtriba- 
tion is anaUamcally greater and aa a laift ps 
cm tage of tbme mtleats ctngiialn cf an impaired 
sesH of uoiS) more epezatioa, T ouncs Iwt 
again fed justified In tms scrim of caso, tbsrt 
has betn no case In ahSeb the jwitlal toas of 
smell bas been pennanotly a nia)or aamfsntt, 
and several ha\s atated an Injprmed ofactay 

CXUSnJCAUCTCS 

At the dme of operstwo, bsmorrisge lu a 
cooipOcatJoo wlucb gase mtich lew tf oebls tbas 
ata eapcctad, and no unasimflalife Ima arbsgs 

wu mccrantered duQBf actual aoiliosl preerauri 

Xn the onlet of unpoctancn, bkedm* occatred st 
operauofl from tbe foQowug •uaseU. tbs antertf 
ttbmeidai uttry t^ pteyit*^ p i gp* i 1“ 
siihenopalaline artery and the pewterw ^ 
Bxsdal trtmy Betnoerbage from tbe eth » u u, p ] 
artoiaa ww rtrtrrJVd by adrsaalia spoe ga ** 

nfa. la 7 pet cat acme Ueadjng pe**t*d wto 

the operatioQ wu cnnipkted and tn lb» caj« 

* one- foortb ineb pbeooiated vasettw paekfrg^ 

hA ovm tbe bieeing poinl and fWoovsd linwga 



FUTCH TRAKS^TRO-ETBaiOSPHENOID OPERATIONS 


the nose dunng the next 24 hours In 4 per cent, 
the sphenopalatine arterx- was tied off at opera- 
tion by use of the Sewall sphenoid ligature in- 
struments This procedure a as not difficult with 
these instruments when the mucous membrane, 
with the penosteum, ivas dissected down from 
the antenor face of the sphenoid sinus I feel 
that the secuntj of this practice is well worth 
the short tune in\ olved 

Postoperatii e hemorrhage was more trouble- 
some In I case hemorrhage from the spheno- 
palatme artery was uncontrolled by packing, and, 
due to the free bleeding, ligature was impossible 
m m\ hands The external carotid artery was 
tied off with immediate control A similar hem- 
orrhage and control occurred in r case S days 
after operabon In 4 cases less profuse hemor- 
rhage occurred between 4 and 14 day s after opera- 
tion, all of which were controlled with packing 
I no longer consider the possibihty of hemorrhage 
as formidable as in my' earlier cases 
In 2 cases there was a contmuous drainage of 
dear fluid for 4 or 5 day's after operation, both 
from the left side of the nose No unusual head- 
ache or temperature was present It was my 
opimon that this dramage was spmal fluid and 
mat the dura undoubtedly had been injured at 
Portunately', the flow of fluid pro- 
agamst mfechon m these cases, but such 
good fortune can hardly be routmely' expected 
n 1 case, dunng antenor ethmoid exenteration, 
e dura was exposed for an area 4 by 4 milb- 
™ em, probably due to surgical fracture There 
> fortunately, an uneventful recoxery in this 


Halle states that he has never seen an opera- 
laceration of the dura. He has seen de- 
oxposmg the dura, but he beheves that 
PTn,- ^Nwsure is no more dangerous than similar 
«Posme of dura m mastoidectomies 
in encountered m 3 operations, 

onoM* « during the ethmoid surgery The 
intr (i, ^ contmued after lower- 

admimstermg alpha-lobelm 
caspc encountered m 2 

j operation was done This 

lateral ^ accompany the bi- 

shock ^ questionable if such 

dnnd^ occurred had the operation 

had tn bp ^ t primary' mosion 

to 2 wppI secondarily' and sutured 2 

fistula operation, due to persistent 


mortauty 


y aeatn m this senes One patient 
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profound shock was in a senous condition for 36 
hours and showed a temperature peak of 108 2 
degrees F followang a carefully matched trans- 
fusion A subsequent unexentful recox ery' fol- 
lowed this stormy period Halle states that in 
1000 operations on the ethmoid process, he has 
not seen more than i fatahty from meningitis 

POSTOPERATn'E C,VRE 

The bnefest penod of postoperative care xvas 
6 weeks and the longest penod of care was 4 
months The average of this penod has been 8 
weeks The longest hospitalization was 2q day's 
and the shortest penod, 8 day's The axerage 
hospitalization was 13 days I h.axe not felt it 
adxnsable to discharge these patients from the 
hospital in 2 or 3 days, as some cases hax'e been 
reported It has been my opinion that the neural- 
gias and the danger of a neglected hemorrhage, 
as well as the need of complete rest, make longer 
hospitalization advisable 
A 10 per cent solution of dextrose, 500 to looo 
cubic centimeters, was slowly administered to 
each case after operation WTiile m the hospital, 
the patients were treated every day with apphea- 
tions of I per cent ephednne and 10 per cent 
cocaine (equal parts) followed with argy'rol packs 
Beginning the fourth day', a gentle nasal lax age was 
gixen, xxith normal saline solution at 105 degrees 
The axerage number of office xisits for post- 
operatixe care was 3 xisits each week for 2 weeks, 
then a gradual decrease in number until the 
patient was discharged In justice to the opera- 
tion and to the patient, we refused to state a 
definite penod of pmstoperatix'e care, as the time 
vaned m the indixndual case WTien discharged 
from regular offfee x'lsits, each patient was ad- 
x'lsed to report immediately' for treatment in the 
event of an acute rhinitis The ax'crage number 
of colds after operation xvas much lower and the 
duration much shorter 

PATHOLOGY 

The pathological process m each of these cases 
had reached a stage that resisted conserx-abxe 
surgical efforts and treatment. In the majonty 
of cases the tissues seen at operation bore out 
the pre-operative diagnosis, m approxunately 10 
cases, the condition was worse than anticipated 
In most of these 10 cases, however, the condition 
was of many years’ standing and a high degree 
of osteosclerosis masked the soft tissue pathology', 
particularly that of the antra 

RESULTS IN SPECIFIC COMPLAINTS 
One case of tic douloureux of 6 y'ears’ duration 
was reheved and has had no recurrence since 
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opmlkn a jam tga, QtafaaHy U» acmt ap- 
peftJtd dear bot tianslllinniiialico aod X«»»y» 
•hOT ed »a oid {avoivement. Inff^UoDS t&mml 
(ool gninqhr poa repealedlj from the ri^t eo- 
tnim. Tla* piticBt wu airef^ htttfottrf bft- 
lore operttioQ Uat ow eSorta «m alnaed at re 
Oevioff ber of bcr Mous dboue, bot ire coold not 
Maorc ber of trStf of tbe tk douloumn. 

Six patleatB had asthsa of Tarkxa degnet. 
The a patlenta moat aererrfy affected were eii- 
tlrdf reBeved /or a jam then i bod a arvere re- 
cumace. Examlnotkio In ibomd >n*nt 

ca p ping and letectkci la tV left ipbcxtoM bj 
the oot onssoal eecoodarj ocatrtx. 'Ihe- raaova} 
of thk obcmictioo ta dnitoigt ka ghea tbe pa- 
deal owcb relief altboogb t»t ao axnf^eta aa 
was cqwieoced foe ibe fim a wao. Thaeother 
padeots have thovn aome wgrea of baprorc 
mest. 

Foot padeata, defftthrlj aOape, were studied 
and treated br Um aUerfisi. Iw iq^erlmposcd 
Inlectkei of the auun raembranei penlsted and 
smgei j was coododed before tbe pa tfcau ez>- 
a degree of oaxal cotafort. It ^ bees nj 
experianoe that a patkat wbo has stiSered a pro- 
traded excfesoQt aOtrsy not tnlreiraeatlj anffm 
Iras a KipeTanpoaed deep seated buittasas sfana- 
idi which doea not clear sp with < iei i f a s1> ba tiwi 
and n b sreQ haown, tbo« padeots may develop 
aa eod^genooi aOergy te mb lafectlaa Tbe 4 
cases tBrodoeed nndoobtedlj leQ Into this dassl- 


Ici this aedes of cases, no origins] hantcHoIogv- 
cal stocSes were made- The radocak of turgid 
procedure hsi, h u werer been based opoq that 
wort dooo by Kcitner Roseaow and otbm 
Upon dssoes reiwned Inn koperrfastlc tintnes 
and sent to Dr Roaeoow at Kooieslex br Dr 
KbtiKT a brief of tho report was as fooowa 
"Untolstakahle organoras acre fosod in aO tb- 
soes and the baci« were by far the most iw- 
meroas m tbe deep h jera next to the pcriortenni 
and icut nmneroos on epitbeOal faifacea* Ctr- 
f mty the sorface treatment of tods uasne cooJd 
be apected to accompSib btlie mon than coold 
be expected frora e at erosl afpScstioa to chrook 
tnMflflHi 

We have bid soroc socuas with tbe Kroeger 
aatogenoas vaccine, bat oalj Is otses tn whicfa 
tK- patbokocal ceoditloii was not dn oera Uva 
^t pre s ent I have more cooAlencc to eargery for 
osca In which there it a marfcod potholoffcal 
ccmdidai and symptoeaa Vaednea, In 
casratpef«eandaftasoigerj have been vainaMe 
ad/tracts. 


cowcumew 

Th ants to the efforts of tbe pknea h tbs 
to some of wbom I have tbe law te 
present thb effort, oar ttatos in dmn Km* k 
Ur reantd fna that stated by Rohm 
only a dscade a^ Xioe trends with tar aj 
tienbllog when thlntfng cf the tare cf t ctol- 

tk« so diflueasiiig and fnagfat wlih so mock 1^ 
ghtig u a chraenc frontal ftnositii, or even sue 
a tb« efarook ru tliraslds.'' Kstbo tknU «« 
proceed in tiwindmce wfth that tedmkiQe wUch 
serves HI best to tefieva oar padensof tpuio- 
kckal proceia which, mitO recent rears, «h 
IMm Intractable 


ftnoLUtv 

la c o mp l ete tlata coigery tbe cnasaotrai 
tedudqae permiu tbe remiKal of patkJockxl 
processes /rwtbesatnaLetbaolda,andjpbeaddi 
at CDS tpmrioo Tbe pcmntsgt of antal 
disease aasodated with ethmoid (fiiease 
Uds aporaoch preferahit to eoe iddefa ac^ecticr 
dekn ue aotrsiB efiseasr Bad] s seczsid opeotim. 

In each cf a scries of xoo esses in a Uch (he 
tramsoitrom ledxbiqoe wu iwed, tbe oDBdrtka 
wu consideTed soTxks} Polj at t erdsndsjsdX'a j 
stadj ta detetslse tbe sxteel asd gnritj <f thi 
palbokckaJ proma Snrgey wa miK eot 
otdj wbcsi the screntj su poshteoa ef (be 
chid tsopkiat )asu 5 ed tbe m muc . 

Basal anratbfsa wkh arertbi wu a rahsUt 
ad)wact to the ossal cocaine and bled tactitwds 
No compllfatiops wera noted in oar ssks 

At operation, tbe nftsaJ wail of tbe rthmod 
etpank whb tbe s u pe p ca toibinatc wu mnored 
Tbcre were ao cmcpbcatkcs tod no ptcDoeaxd 
km cf the odsetorj sense 

HcEortThage was coontcred by packing cr 
sotare at opeaUoo, and br p ad m g after cpeia- 
boa. Tbe externsJ eamtid arlerv wo hpted k 
s cases. 

In s patients draiasge of fptnal Said ww pns- 
«l for 4 dao No resoltant symptfim w* 
noted (iiija wu erpoaed m t case «Wl « 
txmpOcalioDS 

S^d in Ttriabie degree s occatred m ahent n 
cases, tB bring bOateraj cues UnOatcrtl epex 
don with the second perfoerned « so inteml « 
1 w^ Is advoabk rather than bilateral openri® 
at X sitdng 

Pokaomry embolus ocoirmi in 1 cue. 

Tba sTtrage hD^tafimtkn wu rj d*js t he 
aveta|e portoperattve care ortmded thjw|h i 
tnooths. , , _ 

la r case of tx doaloonax the patient ho bees 
lebeved ance cfxrauoe 1 years ago 
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In 6 cases of asthma patients ha\c all shown 
definite improi cment, i has been cntirelj' rehe\ ed 
since operapon 2 ) ears ago 
Four patients desensitized to their pnmarj' al- 
lerg) were not reheved unhl the sccondanly in- 
fected membranes were removed 
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UNIQUE SYilPTOMS ANT) EFFECTS OF SPHENOIDAL DISORDERS' 

CJfh . 5 T£^ H BCWKitS, U Z> Lot 


T he qsbcnoid iiaBi, ijtmifti s* it b In the 
ircntCT of the tljill, eay be ta rebiekinilxip 
vlth the thm cmibi foire tud btH o( Uw 
omidk] Berra ud Iffipoitut Uood mmh. h 
ofteo occoptcs (DC tMrd the >tvT)TtTU t r^ Jq 
the btenl tUunetcr When dbeued, it giifta 
ryiispice»'wi6ch»nxoatsacjp€ctetl MoiUttm. 

Toy ^^ ^cttiptma h oo 

wkh ipbeooid 5 tij nad too Bttlc f£e f* dew^od^ 
the otobryt uuto f o J ftodj Pictois wttb ipbe 
Bdidhk ihoir minxmot, perpiexiB^ nod wuhle 
tipa Mod rymptotna /okb tiier tn cfteo ta 
u* retln ^ oeurotogj vt refmed to ant- 

nlocht lor <HierKirii He hi many hxatxoon, 
<rmlxihs the paaibSity ol epheiuJdtth becaone 
of hb Uck of ftEtrnhjjtY with tae tym^ttofoatolcigy 
o! tUa dbeite 

lafectloa ol the ^iheocild tfoxci aknr b prohniJ^ 
me but IreqoefitlT the teWnmest d the pW' 
tcrfar elhaaicb cWn sp, doe to their bMter 
dxaiwee Ukh leeWe^ the (phexiolcN> •iaao (he 
•ole cater of dUrW' 01 tQ the eiaoi >ippQr» 
doe*, the epbetioU h the tDM( ihLOfttva becaoae 
a/ in befog •ett uuod cd br the meofoga, (he 
ca\eRtaQi tumt lad (ta entesti, the carotid 
irterr theb]rpQfdi];^thecfitieiRTT«BQdchia>Q) 
Ka ooabt ioim epbeftotiii with a iotr grade in 
lectlott hate eatm^ detcdkai lor yewn, t»»faic 
been ccaldeted a ncty a chioek catanhsi cod' 
rfitkm utQ the codden •ppearaw at a term 
ocnkr dhturbamr or loouier eoaiptkndoQ hu 
invited ImmediatQ attmtirm. In fact \ aB 
itpcated the entnlnarim 75 pairt at cphcoold 
riimi o moored mdneiy at antopey at the 
rWbuari General SoapilaL AB the cue» vm 
CD ivrriceJ other this oom aod (hroit fiv* 
paduU ihowed gne* Islectkia of ooe or both 
tphcDold efonae*. Alter going orw the Uftoeiee, 
dim rnM ooddtig to foppat that (heps had been 
aoj oT i |j benow i abto* lottcdoa Ap- 

parenUr the (nfecdm hi *hsa was not ta anr 
way a actee- in ti* death ol the patient, bat at 
any tale ta serf 5 caie*, there exhted »n otrrkaa 
chre^ Kippoialrre ^henoitfitb not ncrobed 
dmibc Ota. IXcKlbbea, at lha nedicai ebpan 
ment ol the ViBlrriwtT ol Sootbem Ca Tfff « Trf a. 
f.yTT>j the eame percentage ei oetD-detaetea 
aoppotaCioo m the d fawct loo roots. 

Sbee ereiy ibS»ie|d«l todsj la faca ga r whh 
the anatMOT it la onaecemiy to my ti^ihfaig 


n»rc than to aS attesdoa to t^ 
varbtfcc in liie and the cwa«fa«t vwkti»» 
madoutip which occur with thh ^lea ne 
aimae* an? frequentfy leyrmnetricaL eae 
fanjaently o ccupying mq^ toext tl the na 
than the other at tiima the Irmlmu ac d 
tXK glam hchw to gnat ai to larcfn M 
optic ot both vfcfian nerm- There u* aJ^ 
twn oada but the dMi&^ parthioe mar be cow 
ildctd aa r adl it hig to any degree ttLe themig 
ci a wheel D ehbcrocc i hi bccy wall cr 
often fauuit tho* pfatcing the itaia b 
cQnxt co n t act with tbe opdc ncra. ta wrotl 
pcatmortem enrrdnadooa. the rhSao oer\« ky 
oaie in the iphe&otd cavi^ wlthcnt any bcay 
omring and thereicae fbhjm to intmeefatt iw 
ibrniDatkin wha ih* ifhenold «ai tai>clied it 
wiB be mailed that the rieSan nenaraaoaihe 
Boor oi the iphewcdd dmta cad coy ua min 
pwenmUzailoo vfD hoQow om the pten 'pid 
plate latertl to the oayt ta wa^ a war tW 1 
deep receaa mar be tarraed AsytataetiasgEtear 
Into foeh a doot maBy mniate* unran tha 
reem and nadQy tares a lce» erf tahslloe «Uch 
b my robtant to any tarm erf u atnu l 
The neban nemax^itiiDaaynjstaaiUcis^ 
reepcocMf tar many ol the lyspune whn 
ecettaozid the cOsJou The extenwi * 
freijoaUy the thtamest, beb( otam the tluchatia 
orf aofsntte paoer wiA defaWaacea i xiamta gi* 
U. opMaai^ u the (tarn b kr^ ThbwtSh^ 
to fora a pcrttcc ol the ndddx cnaki Coaa cm 
la in dimt ffnmrnitrattfg) with the caienwa 
■tana the ootw cr aletna! waB orf wUi e»- 
taisa the muraal carotid artery and the crab- 
motcr trtrhieax and the fpJhtMhnb an d^tatr - 
iQary ii Mdjiot orf the trigEsicKi cad chdocal 
Txma 

The optic oerre aoma the tporr carf Mtw 
engb orf the (pbenorfdai nmv. fiaipott (tetea u>b 
ta cadavm which be ctodled, the thldac* k 
t^ booy phtfi between the cptic £****■*“ 
(he cootained optic oerre end the ctrftf « t* 
■phawidal onia rcried twa total 

tuQimctrci In many caata the iHn wafl crftw 

ttaof w»* toiiod ptabed into mocad-Bh e rTw« 
by the aerr*. ao that a a aenae the irrre pa« 
throogh the aphraotdnl auias and wcawfClCT 
rfrero the canty ai^y br thta horw and, who 
oaae oui defictocy eatted, only by the 
m em he a ne- Be »»jw hnnher that tie 
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commissure is alv\a \'5 m the roof of the sphcnoiJal 
sinus As the ostium of the sphcnouinl sinus is 
high up from the floor, usually about i centi- 
meter, drainage often i« poor, md pus nn) n'c as 
high as the optic foramen licforc it can escape 
into the nasal ca\at\ or can be confined under 
pressure in ease the natural drainage !« obliter- 
ated 

The (5) anterior aall interests us most from the 
surgical standpoint a* it is the onh one accessible 
10 approach A\uhin the mucous numbnine 
cocenng theanlenor uall, we have the pharv ngo- 
palatine arterv This fairh large ancrv when 
torn or cut, cau=es inghlful hemorrhages 
Sphenoidal infection maj take place in children, 
the Emus IS fulK formed bv the fmirih vear 
Mverson has reported a death m a child, 5 vears 
old,irom mcningius in which the sphenoid smus 
showed pus 

Sphenoid Sinusitis ma\ l>c cl?s<;iiii d as aailc and 
chrome We wall pass over the acute form bj 
mereU mentioning that the svmptoms are similar 
to those of the chronic form, eveept lint the 
atUck is sudden the headache, neuralgic pains, 
and tightness in the head arc most intense, and 
the urbgo is pronounced The optic ncuntis niav 
icsull in iransitorj hlindncss, and the field of 
tind color acuiu raav be <0 alTcctcd as to 
produce a temporarv color lihndncss and tubular 
vinon The various svanploms associated willi 
spncnoi^Us arc subjective, objective, general 
ano ocular manifestations which varv from head- 
aches to the peculiar sjmdromes, some of v hich 
^ singly unattached to the sphenoid Fhe 
q’mptom arc dependent upon the t\^K> of 
’j abnormal anatomical sUuaUons, 
extensions of the pathological 
different types, the hyperplastic 
amr„f a’est vanablc The opinion is pree alent 
°^°'®D'agoIogisLs that many of these 

riinirr, ^ them VTth conditions pre^ loiislv 

diagnosed as neurasthenic. 

subjective symptoms (7) is head- 
snhpnnnT vudian nerve and 
calk Sangbon, which pains are typi- 

nervp^^'^ “ distnbuUon of the fifth 

along th7s?de^oVii,p‘^ 

temnfp ^ passing into the eye, 

H kT’ head%houlder. and 

headache situated in the 
upward radiates m fan-shap>cd formation 

the vertex This pam was formerly 
It IS vprv raflex through the vertical nerves 
the tnpM^^f character from the pain in 
rasomofr’^ ^ likely to be of 

ongin due to a spasm of the occipital 


artery' Inv cstigation has revealed the anatomical 
knowledge of the sympathetic nerve fibers 
associated with the carotid artery and sheath 
pressure exerted over this region produces or 
increases sphenoidal pains when this smus is 
affected Many other reflex pains associated 
sulTicienllv often add to the complex symptoms 
Ridpatb U) mentions two of these a reflex pain 
fell over the canine tooth on the side affected, 
and pain oi a burning or continuous character at 
the junction of the soft jialatc with the anterior 
pillar of the faucial tonsil \ third is a dull, 
siclcnmg pun of continuous character fell over 
the pyntorm crest Pam m llic car is also com- 
mon and may be very severe simulating the pain 
of acute otitis media 

1 would 111 c to report a case m which tlie car 
svanploms predominate 

Cxsr 1 Mr- I , need 33 \uan> when first seen com- 
jdaincd of iKadicln, dntness, pain in both car=, loss of 
memorj and in'^mnia, temperature was from '/ to J 
degrees nbo\c romnl almost dad) Onset of present ill 
nc s licpan 10 months iircaiouslj with pain in lift car 
which lirohc and di'charpcd for a few d3)« This ear 
cicarcil up Imt 'cvcral months later pain developed in die 
right tar There had never been anv previous head syanp- 
loras except an inllutnaa 3 j car- npo Since that time the 
patient had had rather frequent colds and postnasal dis 
charge Vbnul i >Tar apo, pain occurred in both cars, sharp 
and severe, aiul the hearing bvaamc worse and wor-e 
Itccausc of the dailv temperature, Iicr physician suspected 
pulmonarj tuberculosis and the patient was put to bed for 
several months Ears did not discharge apain but deafness 
increased to the dctjrcc that she could barcK hear ordmarj 
conversation 

lhadacic Throbbing pam in vertex was made none 
w hen she stopped over 1 he pain was referred to the cars 
and seemed deep 'cated She had consulted several 
ph)'sicians and head spcaalisls with no relief, and with 
varied diapno'cs Ear inflations did not improve deafness 
Because of the loni: duration of svanploms and the fact 
that the patient lii ed out of town, she n as admitted to the 
CJood SamanLan Hospital for diagnosis The following 

E crtincnt facts were found during her «ojoum in the 
ospita] dail} temperature qq to lOo 5 deuces, Icucocj-tosis 
from to to n thousand, blood and spinal Wassermann 
ncpativc, as were examination of chest, unne, and stools 
and neurological e,xaiiunation of cranial nerves Roent- 
gcnographic stud> of the skull, sinuses, and mastoids 
showed nothing suggesting pathological change in the 
skull proper ihe sphenoid was about half pneumaUzed 
in^thc_anlcnor portion, the sella was normal m appear- 
ance, nothing suggestive was seen m the vault The 
mastoids were normal throughout Roentgenograms of 
the sinuses showed normal appearing sytnmetncal frontals, 
also normal appearing ethinoids and left antrum The 
nght antrum showed definite thickening and roughening 
of the wall There was a dchmte fuzziness in both views 
made of the sphenoid in the Granger line X ra> conclusion 
was bilateral sphenoid pathologj 
Oto'aryngohgical study VV'eber test rev ealed bone con- 
duction to right and less than normal Hearing for con- 
V crsation, one-third of normal m nght and one-Mth m left 
Loss of hearing for both high and low tones was in about 
the same percentage. Both membranes were thick and 
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(kfattetjr rftJMlal TWtmMpoWLn Tmkr 
■*» TM w*rt ©TO ■rtfltU OiWcnsatwm* 
«in fMUM] Bomj Cwrtx&rtatiMf^aomliiactfaa 

TW tiiKl* Imd bra « rfl td, art tkm *«t asttS 

cnmat c/ BOCDpondnt duchup* M p4atp&U7TV«l 
«i0 Bo(b udcot tvrbMia hiori ckM CO 
Ptotxa) md *uUe« tW tWm tamel term 

p*ln In ib« turn, ibt auM pdo tW ^ ratnt cm- 
ptuBtd d ^oatxmttT ictk wen opcvd 

■iMhr hnl a nrit bwfc aftn t«ix<ni) of Uh poautn 
M Q if tntb mtMi tctUiUa TW ia**ix*m was 
frmad t> b« Ujd aad peijpwU wd parakcrt nattnat «M 


CawrikseBca wu wlw/artafy h t\etT wa^ Tba 
<ptnnd» wm wasWd aMtl iW itmppotni 

bqwtrmotft la Warn vm timatt mtw Su t «td tba 
paljtst au ddigtlnl l£at iW caaU War (Im rada»B«a 
td^ikof r»om u wcB u awssls wfatch iW ojtM cot 
bcv brWr i atwlba Warfat was twptwtrd m 

par crM la Wtb can aHWct «tWr cnatnst TW (»> 
pcratea Ucawi auiwsl ai Att tW hracorjt* cowat, «wd 
aS F«ia dbap^tand 


Thh cue b bnerectbf u the pacfent bad bccfi 
la bed IcT aerml moethi Umw df fmr Sbe 
bad ben adviaed to hare a tBaatotdectacBjr bc^ 
caoae of polo She bad atteb anm pah in tba 
mi tb«t ibe mp d re d oarcotki dal^ hr tmni 
gwTTtfwi BrriTinplocBivmaliretenUetaaoaMi 
CPtber phee ihita tbe ooae esoept for c aCght 
aod tbe lyioptorm all 
diKppeued «hea the epbonUa vere epeoed afld 
dnhn 

Fftqqgrtiv eiodxtknt of tbe e^e or ta vUn 
an tba caoJathe lactortio referrh; patRoli tea 
rtdfiolocltf btcKb cnd'oioQ baa arhen la tbe 
past as to wbat caon cbnbfd dfac ait tbe 
reaitlt of coechaaical tacton aod trbst oeea an 
tbe remit of iwefficf of ibe nenr head doe to 
tiuk aooroea. It b adraHtrd that tbe meat 
{jTqtmt CBxtie of {npQtedaoa b to iDtncruiaJ 
bake nowwr the cam «portJ of oantpetent 
o b a um i mold *eem to bear cart tbe fact that 
marked pspfQedaaa taty be pfodace d by hdon 
trtbtt tiin a aenooa artracrankl leatcn. for (b- 
tOm by a puraleot rafiaamatioc of tbe apbe- 
fwl4it ibria ulifk I am o p po sed to ttodoe tuate 
in rWttflng to open a iphrpofrial citRtaod In tbe 
pcrfcnnaiKe of uiio e nm arr cpg » ‘ atkmi , yet 1 
tebeve WT are not Juadfin m hOowfot a a»- 
texYtUte oewrae wbn tbe (flajociab arona ftlriy 
coodnareely determined aa a remh ofaco- 
optMtmatodr by tbe opfcthahaokfbl rWwJo- 
gjil, aid roent*nwk»bt, lb* pcaaibte oooae- 
q a eo ea of dday an too aenoaB to ftdtuy tm 
rwwiTmj ^ partietdarfr wten tbe openUoo on tbe 
etond a a iciaU r tl y nfa pro ced an fran u 
opeittlvt ftandpotot So many a*i <d opw 
iDTofTTiDent wilb ajacidalad i pbnc fda l mfectico 
ban ben reported that we wiD otmt reporta of 
cam of tbl* text A moat nrtereatms can 


dmdqwd fa an \ tay teduddiB aWbubeta 

mdei tba can of *y anoekte, Dr Ccflyai 

AtWT ey% M Uawidif nadjag cs WpmUi WaJ 
««t»a irraW ao dwoat Erpotsf twd. « 
tMirntjoa TtraM aonaal lOTi Wwt* KtatcWnl 
arntoa^ bicbdnt mil M, rmiW aa itaw 

aalrty Wd ■ d£iu Mart h 

jnmdiO^ IW kv > « tW ry. cWft l«, 
Wwmt or ikwbfe U >• feft imiefiy On 

mwrtol wni sa htea, fidl p£ Wbaii IW rwS m 
TW Rate of tbe rirbt kiWtiad aam ncMaan^ 

• of 7 5 ctadaHm sad wm mlmt 

ikn^ tW ctasah TlsbvM&fkwidkrwU«f 
Ko dtscWiieaMnceeind TW patnt cAd Oe ut 
tad tWl Wr « (M bad Wta amal br Mdy I 

bow* TW erccBi was nvctttd wy aww rtk iW 
idestxaltaapb ftriabac* «f tW aebm a^ bfleeW ^ 
ae trWf cf tbe ams $r\ *• nWf sad lEaW 

dal tnatam of tbe Wl vbeam. TW nM a) na 
aM ahwsrt Beaedmta bewa (W ramW eae wwnrf 
X-raf * * ""■carbw (W1 tba ^ 

M A tbe «9b(9obl axes fact flub IW bta if tk 

UteaW d A lew amW kga tW nbrioj wse 
Vdj(htlT tl o L-bfae dw a ei lrm a»alpigdWlaa f,w dw 
Wa ImcUJOOi ef tbe riaaa wan eWa beva da 
UKrtsoha ( XTsduce aytWstWaamfteTdtsawwd 


la LbUeaK tben it oo qaeatioe of optk arm 
bnobeenrst, bet mbcf ihe maaeba «f uamM»- 
tUtWi DsdoobtetOy ve m detbai vftb a 
Uds siauaJ wiB a tbe rlfbt ipbeMd poebUy 
with a dthfaceoce . 

Ttox wQ md pmoit tbe rrp«rt cf men taws, 
but m cmcfackn I woeld hke to rapbtaca tbt 
cmporUnct d tbe favnUnlito of prcsfiir 
tyndrem fa tba bead wbkh tie KEmfaffy m- 
attacbed to tbe ^ubencfd Tbe anfrrtcuta bd. 
of kwnrinfac not only &« tbe itudpcfst cf 
tbe nedicaJ "^n bat tfao from that of tbs 
nrarefq^ and te a m many nsn 

aaaofm Tbe more tla* riam wtlh Ui •ye^*'** 
fa itodjedj tbe roort one win appredite ti* hh* 
Sbood of (u befaf t facta of bfeetkn. 


BiBuooJtArer 

BriJcia Aiaxxr PaoStdaea dae W dasaee k (k 
^lUomi am T Am Cyfab Soc •* 
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CATARACT AND GLAUCOMA^ 
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S OME form of conjunctival flap, I belie\ e, is 
definitely effective m the management of 
complications in operations for cataract and 
glaucoma. The prmapM service of the flap is not 
to hold back the vitreous that threatens to escape, 
but to prewnt an eversion of the comeal flap, and 
to conbabute to a sure, rapid, smooth, and uncom- 
plicated process of healmg 
The conjunctival flap can be more accurately 
fashioned before the inasion is made, and one or 
more sutures mserted before the delivery' of the 
lens will almost mianably mamtam satisfactory 
relations of the bps of the masion The most ideal 
results have been achieved by me when an uncut 
conjunctival bridge has been used It is some- 
what more difficult m esecubon, but it makes for 
safety and prompt recov'ery 

PROLAPSE OF VTTREOUS 

Vibeous loss alone m moderate amount does 
not preclude a good result, but if possible the loss 
shomd be prevented or reduced to the minimum 
n me vibeous is known to be deflmtely hquefied 
and the choroid seriously degenerated, operabon 
b CQnba-mdicated If the vitreous is normal, I 
proceed promptly with an mtracapsular removal 
use the flat spatula of Smith which is passed 
own into the vibeous and serves as an mclmed 
ptoe upon which the mtact lens can be made to 
g oe upward and outward when external pressure 
judiaously and gently apphed This procedure 
a uttered is pracbcally always successful m 
g both the lens and the vibeous It is es- 
y important that the capsule should not be 
™ <10505, thus leavmg retamed cap- 

whirif blend with baumabzed vibeous. 

Of . ^oad to cataract and delay recovery 

innt;?^!™Tf*' ^ essential to make a correct 

martp ^ c^ouht, a shorter masion should be 
inffi scissors*^ ^ necessary enlarged 

regumuuu ui uiyuiittuGi) tiuu iiiiuuus witn cax£ 
oU adults^T*H gcaeraf In pracbcally systenuc attenbon Needhng mvolv'es qmte 

to ftp ^^P^od on local anesthesia, accordmg much hazard as the ongmal extracbon beca 
hav7fS '^'“°^^°f^PP^'^tion, although I ' - . - 

aad wife injections of barbitimc 

AoS BaWactoty, except .a 

When til A la ^^^^y^crasies to these agents 

ore neoplasms, the barbiturates 

y indicated, as inflammable anesthet- 


ics, like ether and ethylene, could not be used 
The skillful administrabon of chloroform has 
many advantages and I have encountered no 
acadents m its employment When necessary to 
supplement the broimdes or barbiturates by 
mouth, I have found "pantopon or some other 
morphine denvabve given hy’podenmcally' to be 
safe and efifiaent 

Expulsive hemorrhage This dire disaster can- 
not be foretold It is not dependent upon m- 
creased mba-ocular pressure and not necessanly 
assoaated with artenal hy^pertension or vubeous 
loss It seems to depend upon vascular degenera- 
bon of the choroid and may occur durmg, or at 
any bme within a few days after, the operabon 
If large vessels rupture, lie case is hopeless If 
smaller vessels rupture, the hemobhage may be 
arrested by elevabon of the head, gentle pressure 
upon the closed hds, and a few whiffs of chloro- 
form pendmg the acbon of morphme or pantopon 
a dmin istered hypodermically I have seen these 
measures succeed Many compheabons may be 
avoided by promptly closmg the hds the moment 
the essenbd steps of the operabon have been 
effected 

Infection — exogenous and endogenous With 
thorough precaubons, exogenous mfeebons can 
almost be ehmmated, but endogenous mfeebons 
occasionally may occur m vulnerable pabents In 
these latter pabents, mjeebons of vanous protems 
may be qmte effecbve From an opera bv'e stand- 
pomt, the uncut conjimcbvTil bndge and reduced 
trauma will be the chief factors of safety 

Postoperative glaucoma The measures of su- 
preme importance m preventmg and m controUmg 
this; compheabon are keepmg the inflammatory 
exudates away from the filtrabon angle, quick 
umon to prevent epithehal prohferabon wi thin 
the antenor chamber, av'oidance of after cataract 
with the consequent needhngs, and the judiaous 
regulabon of mydnabes and miobcs with careful 

as 

because 

this means exatabon withm the closed eyeball 
without the safety of dramage 

Epithelial tngrowth The greatest safeguard 
against this compheabon would be an adequate 
conjuncbv'al bridge msurmg a speedy closure of 
the masion 

Retinal detachment The prevenfaon of retmal 
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dxachi n mt k In tbe o[ exc^vt 

vitrtoQ* iota md cJ chronic nveidi *Iib « 

^ globe. The core, U pcarible, depotdj oe 
w of the nxiden »argic»lproctdar^ CDoWwd 
with rett ind judjdou* local asd ij-sttfik bmov 
aggmeot. 

Tbh cocipBattfaa, ao 

ftf IhaveeflcouBterodoocea/tercare/alouaxact 

eztnctiai aad otter ioQovla^ a fiaooth ElBciC 
trephine operaUoa, trat U tm occoned inaiiy 
tioei ta better baodi than mine. Oar gie%t 
muter fn c^jhtbalmic torg^ry Hemn Ketipp trf 
New lort- bu reported an ayemga o< t caic oi 
sympaibatlc opfitciaimk, In every 750 of fak 
cataract operationi The aartraled fdaocer 
ophthahnk sorietn, Albrecht roe Graeft^ es- 
countcred thU rfiiuter to c^ten b hk pwd lfi» ^t 
CnoLi axtiacUoD that thk puiiadar method 'waa 
U»^ ahandoced. 

The peevntlw vcold be la avokOoit tboae 
facton that livor a prolonged iridocjrSdt wfch a 
OQo- tuiJ p m a t ht mqifac eye. la w q ddj Qi caaea. 
the xaeuana a<h ocatod rsM ego by our faoDoroa 
oarJrfere, Harold GMorcb of Omaha, tdB ctond 
pre-endueut. 

IrUmiam^ Whu to do irith the (ik hat alwaya 
been an tmprrtiflt gnfarion The t^tma eain>> 
efued ^ a«o by (ut prtacefr furgcoo. Houy 
Pw q of Sl Barthofoeiev't ooqiltal, teoikn. 
embranaitaklga troth "WbeaBonranAadcpa 
are threatened, a roemd ptipO k bert, mtt vbeo 
dlficuhla or dangea are enttRintered, pjerform an 
kSdectocoy " 

A PMre nitwit^ mtnitraAat ef tit >u« tk 
nmdhU^i ceafto atm a f btUf t» •tatfiMts Jtt 
cataract and rwacMu Tltk phase of the aabjcct 
rdate* to the anqsloyment of the noctFt eoty- 
^mrtfral bddcCi vhl^ k 10 tod^t and ^cQ 
artahikhei abjective. The Oterataw ofl ophthal* 
nartcfy rrreak that at tfiflereot thites thk aobject 
has recoved tlM sertoos caasUttacko of many 
miT^^ amnof whean are some of ov 
tkenem in ophthahme forgery Mch as DoDuarnes, 

arTmkai, Vad^r tanwr Bajortfi, Low*- 
faard, Cridknd, and Hnrrk® Btrtler Wawotild 
not hope to add my new prindpk ra ephthahnic 
s ui rgy bat only to drriiop a method of pfo- 
cclare tim WOTii the p<»<ble UrtfiK* 

naie for secmiV *od p>ecdy iteorcry I abaB 
try to thk roethod m a lew wcrdi. 

WUh ipetial ccnimictiTal fixatko foccepa, the 
ccai)TOctl^ and snbconjnitftivai tkeoes art 
craired finniy aberre the corraea and exteuBag 
Som 4 nulhajcteja above the Brnhoi to the rqjfcat 
of the encatcr The bridgt ihoold be ihoct xs 
alErart^ ia width and shegW ha»» s oBWdrn t 


sahesejaocth*] tkua to lomre itrowA ard 
BBtritijo. IPIci the /bfcqji, upward ^ 

alerted on the gioba. TWi prea perfect 
at the evrball and at the tin rohaxa tk 
team* which k derfribb In numilM ih, hk 
from faffing forward on the knile dunnj the tram. 

fcdom Ih Iteadyfaa the e>e, thk tedalqw iw 

cot lend to male tbe Inckion open or npe u k 
often tha case wben prenore k tepSed mw the 
cornea. In fact the efiect k to that cf a 
lupcrfor rectus sutnre but k mote ^ 

determfadng the direction and atcDt cf itiactka 
lIocTcm the vgtlcal Idd of the coaknclrTt 
tbore the emea held b the paspof tk&nCHa 
foraps farUltatcs the fornutioo of tk deshtd 
hdt^jc by the mtarect Irrifir after it ea u ecgct 
thrnc^ the aderoconn] bdrion. Thehcidgecia 
be made whcilly with tbe hsife, or it can be topph- 
mented with adaca, or It can be ftaHmri en- 
Ihtir befem the tiWilivw k or It can be 

moc^tded. broadened, and ihcxtmed b gk u e o tna 
cues. The proetdore will be tnon aconata (f tht 
hoife bcisiaQ Inrtadet enfy Che upper liM of the 
Qmbus an:, Uw wound bong extoded on dtbg 
aide with idiMrs ao ai to bwode a nicrow bani 
of conjusetita 1 ndTBmetg b breadth. 

A ttatter cf nriridmlje Importioa rriatw to 
tk hidioota haadliDg of the ktdfe. which en be 
tued la aBlcnaatJ cataract opaaacmMwdiia 
fa) the vtriova eftxahea Sat ykneema. I hara 
midavvred la oiaay ways to nggokte l3ae fadhenct 
of Una bridm tqxia the kse and pfiaUBty of the 
tdCTOocntu cpeoing Xi a good faddge k fuh- 
kmed, kit alcoe, and the padeot k anctrd to 
iooX (Wn, the vahje of the bolee k, Ib a meaJBR, 
becanae the bodge dghbss dewa os th« 
glohe and cioees nt^ &ns^ me cpenuig thxoQ^ 

wlMck the lens meu pam. tt the potlac kob 
ttiaight forward, tbe hpa of the sdergcotnoi) 
wound ftiQ remain in ■ppofikaa. Tberdbre, (ha 
bridge uuMt be ekvatea V 0*““ t“ 
to pia the adeqaate tpmee de di c d . If tha bridge 
u rievared br any fcmd of bogiL both tbe emcai 
and the bulbar aepnants of the bridge will be 
rtodexed equally tant and there wlD b® Imparted 
to the farann a certam ngldity w h^ k 
canpatlbfc with fiadHty in tie Jens detray B 
the vidge k lilted by of a thread pawed 
uader It, the — w coodibons cf tennoo are 
iwred ^ each these proctdnrea, the bi»p 
can be drawn ai*de to u to give free accm to^trs 
okfot tfidectrsny cw indotomj bat the ob^oJ^j 
yhW featnre of rigyflty a itiU maintained "Vi 
farm nptm of the capank at the mouait « 
the dcfivtrv of ths kns - 

IbMsa k, bewrem one procedme wbdi 
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secure perfect relaxation of the comeal segment of 
the bndge with perfect access to the ms and lens 
and with the minim um of ngidity This is accom- 
plished b> taking mto account the marvelous 
elastiaty and extensibihty of the bulbar con- 
junchi'i membrane, as is done m pter3'gium 
operations It is made m this way With speaal 
conjuncPval bndge control forceps the entire 
bndge is grasped firmly at a pomt opposite the 
insertion of the supenor rectus tendon and the 
bndge is dragged forward so that it folds oi er the 
cornea m a perfectly relaxed condiPon, or can be 
elevated to any desired extent whenever the 
occasion demand it, or can be drawn m any direc- 
tion necessarj^ adequately to expose the ms and 
lens, and yet without introducmg the factor of 
ngidity Moreover, with the firm grasp of the 
upper bulbar segment of the bndge with its con- 
nectmg epibulbar fibrous tissues, the downward 
rotation of the eye ball which can be steadied now 
m an) required posiPon, is perrmtted 
Thus we command the dooravay to the mtenor 
of the globe, and this we can open or close at wdl. 


thus facihtaUng the necessary instrumentation 
under direct mspection and affordmg at the same 
time immediate closure of the wound if any un- 
towrard comphcabons should threaten or develop 
The very mstant that the lens is dehvered, the 
hds can be closed and the eye ball can be left m its 
normal relations, these bemg the conditions most 
favorable for its safety Then, after a httle period 
of rest, if needed, the toilet of the eye can be given 
any attention which may be mchcated No 
stitches are to be inserted and removed. No m- 
version or eversion or maladjustments of flaps are 
possible The nutntion of the cornea is not even 
for one moment interrupted and the process of 
heahng can proceed with accuracy and without 
delay By these measures, we are able to secure 
the greatest possible protection agamst infection, 
hemorrhage, vntreous loss, delayed umon, ms pro- 
lapse, epithehal proliferation m the antenor 
chamber Thus we are able also to secure the 
minimum detention m the hospital and the 
greatest comfort and freedom throughout the 
penod of recovery 
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SURGICAL TREATJIENT OF STUABISSIUS IN RELATION TO 
ORTHOFTIC TRAINING' 


T he aubject ot ortbocrtic tntnfnj Is of bi.lCTtA 

to cS ispbtbunlc Ki f g eiy W« «re at 
pTcaeut In Hk midst uotber cycle or 
rvrfnl of Uds fono of troUmenl for stnUmMU 
tad betetopbosk. Unhke ptr.’to i ejnia, kow- 
evtt I bclK^o that tfalt ti^ ortiwptk tmtatnj 
bM oome to «tay becaoH it b btti^ aurfolly 
ovahiatedandckabQAedoBafirmaoentlfic 
Sarficai traatmenc of atfabbmat vuoRcfnallT 
dciifiM bkmIj for coBzMlk lo^inneBMat. Wnb 
ad riser* In tbe (fiffercntiil (Otfoorb and sanpal 
mcedora, mtondan of functioo aeast to £*>* 
Meant* tfar dorahtaat porpore in tb* treatment of 
itrabHmna. Ortboptk tiunbi( teems to be th« 
omnrcrtng Cak betvrm rrmf*^ Huguf and 
restontktft of nonoal foactkia or reai eve. 

In tbe Kentxai cotxfUenukxt of orthoptk: tralo- 
lof, tbe qaesUen ostaraOr aike* by wboot and 
«&« it should be amied eat laasnadi as it 
lavolm OQ tBtdoitutdiBC of payabolv 
ologr aodpatbolau atidbqwtacloa^rrtited 
to nrgkil tfratramt, it leess to beloM lo tbe 
attav of tpedfcifle, (sutkalady opbtWnolagy 
TiK ofdithaljootngiaJ bommer already b • baty 


mm. Cinliri finrfibri thn* nrrtwnrjr m rlmtn tfr 
tid* added bonks? Sot Mtboot ambtance 1 be 
BffTO. Ndlber does it teea that this ortbcfitic 
UeaUnent should he tonieil orer to ocnMiHilkal 
fitters of fksM who are tmtadDed la the nec-eciary 
fcmdaiaeaCal aoeoces and aiis, arttboot aopar 
v >4nn, mielit «pWt this T*fy nroamry form td 
tnatsKsL Tbe probkm secfas to ha e bcco 
•oi\ed by tbe derckpaunt at cardoDy traiiicd 
>*.4i^tf«l workers who cany oat treatraest andcr 
the mpervaioii of and in oM^jetaiko altk. tbe 
ophthahnohwit Intereated In tbe probian 

Tbe qoesdofl anes, of ihat vahK is ofibopde 
U*mm^ A carefoi review of tbe Htetawre 
produco ijtiQ* v&ctaA ?rrs!asc« ta ^racffty ‘Aft. 

r aa that ertboptk tninlB* Is worth wbJ* in 
treatment of strabbaiiBi one has fast lo 
Mint to tbe cootrlbcLtJOQa of Madden, t*ush] 
Castonntt, fifflowt and Beaumont abroad, and 
to tb* work of \r*fls, Berem, Hardy Stark. 
Gmbca Hida, Hcafo^ and others m ihi* 
country In connectioo with tbe attnal toOnlns, 
the qootkn k often asked bow toof it sbooid be 
omt&modL The inswer. ft apfwars, a that ft 
kwQid be cemlimed a« Utf u aalafactory and 


definite pt ogi esi U bein* made The rsiw d 
Orthoptic trainhn fn any fircB cue be 

esubwed la a tKBtW. In sccoe of oar tMt 

ataxcssfol cases at the efiok, patkali kart beta 
UaiDed wodnocanJy for amnJ yean. Om 
partknkdT •aoexif^ resuk tWt I biM ie aad 
was obtafawd after 3 yean trf intenriie hab^ 
dimiif wbkb there wm pedodi of nmied 
teitpse. In nircted cases and tmder fsYonHe 
cbrsoisUnaa, training can be csrdfd cet trto j 
U> 3 yean vUb good resohs. In most fwi, bow- 
eerr opcriLkn dtoold beperfortoed sodiscaaeT 
than lUt, and fonber t nlnlag sboold be ghca 
l ab seqotntly 

Hwn Is a mtnnl tendei^ one* trshdi^ b 
started, lo iina on stnbbomiy psut the pesat 
whet* SBrBttx fiiouJd be jjcjfwt^ I bebe\e 
that cniiy oretmioD is biibcattd in aany fay 
itancaa Tbe idod jwo c cd ar c te ur rives odk 
woedd srtm to b* a pndindzmT polod ca crUsgMk 
training ibes opeatlcB sadnsaDv fsTtbatrilw 
ing Too oftm alter t tocccaifa! epentke has 
beq P oJo i' Uj e d and tbe eyea appear ta be Cndtbt. 
the fismfly azkd tb* surfeco kae mterest tad 
forth« Uratment is not bto 

The objectives of ccuioptks srt seen as tbs 
w p c cc Diu gof s upca e ssk n, tbsartadasce cf isbe 
pcojertkn, tbe oevekpiaent of ■mtilttamei 


tbe patiest's sac. CasUamet and FilBoKt sen 
of tbeophitoa tut it ocnld becankd cntsocccts- 
fafly ma op to tbe sge of 35 years. Wjtb*t 
«3oop< ho v TCT er tbe vooBcer lb* patkot aha 
ter and eirier ere 


« 3 oop< ho v TCT er tbe voaom lb* patkot aha 
tralxdng b attsiBpted, tbe better and esrier tre 
the reeults hle^ to be obtained 

In duaaBBg some of tbe niatlaoibip* between 
'sraJostsA ssd •wbceyic tsslBingk tbs 
question Dsfmlh aiae* as to wben to opente, 
Mvin might sreu have opened thi* ditcrndv 
sdven be stated that sarrical mtasores ■n*^ 
modem ennd1.t.kna and wilb nwknj neetfle* and 
Instnooent*, ttnVl be tsrtkd ool safdy >1 *■? 

age ovQ 3 Tears. He also thonrtt that cemwticay 
^ soosaafol operauens iboald ba foBowed by 
foztha ortbopUc tralnmt GriCth mw the pen- 
daiam rwragiaf rapKBy toward cuter tyc*^ 
when Bcn-opentivB mesjoje*, reaseanbly Itw, 


PMNGEN SURGICAL TREATMENT OF STRABISMUS, ORTHOPTIC TRAINING 521 


failed to produce results Maddox (12) thought 
operabon desirable when other measures seemed 
to have failed, and particularly if the time in- 
volved seemed to jeopardize the brain eye, and 
this regardless of the youthfulness of the patient 
His youngest pafaent was 16 months old So far, 
at the dime, the youngest patient was 3 years old 
I Hine, while objectmg to operatmg with the 
I patient under general anes^esia because of 

difficulty m watchmg the eyes, felt that if treat- 
ment was delayed until after the age of 7 years, 
the chances for recovery would be remote The 
answer to this seems to be, “why delay so long?” 
Davis made the pomt that it was most important 
to eSect a cure at a pre-school age by means other 
than with glasses, that is, by orthoptic traimng or 
operating, thus avoidmg ie mental trauma of 
strabismus and the wearmg of glasses The age 
of the pabent, then, no longer seems to be the 
determining factor m the problem of when to 
ojierate We must depend rather on the degree 
ond nature of the strabismus, the condibon of the 
visual apparatus, and the response or lack of re- 
sponse of the latter to traming Feasibdity and 
availabihty of the patient for training naturally 
roust be considered 


^en large deviabons have to be dealt with 
and there is no opportumty to try orthoptic 
trainmg, it would appear sensible to straighten 
roe eyes surgically and give parallehsm a chance 
fusion develop spiontaneously m both 
sdults and children following operation when no 
bauung had been given Certainly this is better 
merely to dismiss the patient with a parr of 
glasses Failure to respond m a reasonable length 
0 bme to refracbon, occlusion, and orthoptic 
“TO^g, properly earned out and suffiaently 
ed, seems to be the prune mdication for surgical 
n emnbon Just what constitutes a reasonable 
Dgm of time seems m the hght of present opinion 
j to a year Surgery should be 

ttio f there is a tendency to relapse from 

either the strabismus or 
yopia, and also if excessive contracture of the 
contmues unabated and the opposmg 
miwlK appear to be weakemng 
\prf , P®'^i®tently refractory case m which a 
in deyiabon is present, probably it is best 
“’rrect the vertical deviation 
^ often proceed 

certain made progress up to a 

to^? tranung, and then bemg unable 

of Uip aansmg lagging mterest on the part 
seem ^ family, operation would 

step In high degrees of 
B, after having obtamed good vision and 


simultaneous'perception by trairung, operation by 
reduang the angle of the strabismus would seem 
to save valuable time This is then to be followed 
by further traimng As Berens has said, it is 
important to operate m all cases m which the 
condition does not respond to non-operative 
measures and put the eyes m a position m which 
they may be able to respond Hine called atten- 
tion to the group of strabisrmc patients whose eyes 
remam straight while stimulated by traimng, but 
which m the ordmary course of bfe return to them 
former state These patients, he felt, should be 
operated on 

The indications for orthoptic traimng seem to 
be qmte defimte To determine m any given case 
whether surgical aid is necessary, orthoptic tram- 
mg should be tned as soon as vision is compatible 
with fusion Current opimon places this vision at 
about 6/12 At the dime, however, we have i 
case m which fusion is perfect, with stereopsis, 
vision being 6/15 As a prehmmary to operation, 
aD agree that, where feasible, fusion trainmg is 
essential The abihty to possess simultaneous 
perception, correspondmg retinal congruity, and 
some degree of fiision certainly insures a much 
bnghter outlook for successful surgery After 
operation has been performed, the ensumg stage 
of muscular disorganization durmg which so fre- 
quently the patient is dismissed, would seem to 
be the time pre-emmently smted for the employ- 
ment of orthoptic trainmg Above all others, it is 
probably the time when there is the best chance 
of restonng normal function and ultimately 
brmgmg about a real cure Gifford called atten- 
tion to the early mtermittent evanescent type of 
strabismus m children In these cases, he behev ed 
that trammg should be started before the condi- 
tion became established This appears to be a 
most excellent suggestion 

False projection runs high m cases of altemat- 
mg strabismus Pugh found it m 77 per cent of 
cases, but m my expenence this seems rather high 
Altematmg strabismus with false projection is, 
however, the least amenable to any form of 
treatment The argument agamst straightenmg 
altematmg strabismus with false projection 
surgically is, of course, that persistent diplopia 
may result followmg operabon In our expenence 
at the dime, altematmg strabismus has been 
amenable, as a rule, both to trammg and surgery 
I have encountered temporary diplopia, lastmg 
from a few days to several weeks, m many cases 
followmg operation Except m 2 instances, how- 
ever, the diplopia finally disappeared and the 
result was satisfactory It seems probable that, 
when altematmg strabismus with false projection 
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A BRIEF CONSIDERATION OF THE HISTORY OF THE 
DEVELOPMENT OF MASTOIDECTOMY ^ 

ROBERT SONNENSCHEIN, M D , F ACS, Chicago, Iixinois 


ALTHOUGH really an otologic subject, mas- 
^^toidectom> itself was developed to a very 
large degree by the work of a number of gen- 
eral surgeons It has seemed to me both proper and 
interestmg to mention some of the factors regarding 
various developments which either antedated the 
actiml mastoid surgery, or had no direct beanng up- 
on It, but are important milestones in the history of 
otolo^ Among these items is that of the aural 
speculum, the first use of the Eustachian catheter 

membrane 

Although the employment of the aural speculum 
Gmelmus Fabnaus Hildanus 
•^at the pnontv belongs to 
Chauhac (1300-1368)— 
sStfinm Surgery) mentions the use of Hie ear 
remainpH anatomical study w'hich had 

‘ j abeyance smce Hie Ume of the 
ftcr^ revived in the 16th century by Vesahus 

iS-iSji’ ‘^"^1^ (^Si<^iS 74 ), and Fallopius 
iSth^rJni ^ This work was continued m the ivthand 
“atunes by men such as Valsalva (1666-1721! 

S' ScarpMrV"^) ’’ 

‘a® {"stmaster of VersaiUes, 
hiS of endeavored to cure 

ty^num hwnng by mflahon of Hie 

thro^h the^Lot^'^ instrument introduced 

tieEMtacEaTtnW^p *® vicmity of the onfice of 
brane fmvnnitnf ^ Paracentesis of the drum mem- 
out apparenHy first earned 

(i768^i84if surgeon. Sir AsHey Cooper 

the drum '^bi'ch 

wthout^^n^^ was perforated or destroyed 
therefore thouvlii^°'^K^t^*^“^ impairment, and 
Eustachian tub? ® deafness due to 

Puncturmg the might be relieved by 

With tympanic membrane 

actual opemion?it? development of the 
claimed ^by some process, it has been 

"as Hie first ‘ A®hroiserPar6 (1510-1590) 

of fact, from ^ ^ matter 

I am supported bv ^ can gather (and m Hus 

consider authn^f Frances R Packard whom I 
Par£ does not anllh ^^ Hus country), 

optotmg on Pt/ncis^n®f^r h*"**^*" ® suggested 

first succMAfni ^ j mastoid condition 
tive disease was operation for suppura- 

Fotit *736 by Jean'^Louis 

of his day Owini’tr^^ foremost surgeon 

'Aintnctofr„ ^ ° vanous factors, not the least 


of which was the fatal result of the mastoidectomy 
performed on Baron Dr von Berger, physician to 
the Kang of Denmark, the operation fell into disre- 
pute Two of the great Engbsh aural surgeons, 
WiUiam R Wilde (1815-1876) and Joseph Tojmfaee 
(i8r5-i866) were among those who ako expressed 
themselves adversely with regard to the opening of 
the mastoid process It was due largelv to Anton F 
von Troeltsch (1829-1S90) that the 'German sur- 
geons were stimulated to further work with refer- 
ence to the mastoid operation Herman Schuartze 
(1837-1910) did a tremendous amount of work m 
connection with operahon of acute cases of mastoid- 
itis and did the first of this Dnd in Germany m 1863 
The first mastoidectomy performed m the United 
States was by Lawrence Turnbull (1821-1900) He 
was bom m England but bved most of his bfe in 
Philadelphia and there did most of his work The 
first mastoidectomy performed in England was bj 
James Hinton (1822-1875) ro 1868, and was reported 
m an address before the Royal Medical and Chirur- 
gical Society in London 

If there were intracramal compbcations in acute 
cases, or if chrome otitis media was present, it was 
found necessary to develop a more radical operation, 
namely the radical mastoidectomy This procedure 
was reall> the work of two general surgeons Ernst 
Kuester (1838-1930) and Ernst von Bergmann (1836- 
1907), both of whom presented the subject before 
the German Medical Soaety m 1888 and 1889 
While Kuester was the first to remove the postenor 
wall of the bony canal, and Bergmann was the first 
to remove the outer bony wall of the attic, bj their 
combined procedures the vanous cavities in the 
temporal bone, namely the antrum, attic, middle 
ear, and external canal were converted into one 
cavity Several modifications of the onginal Kues- 
ter-Bergmann operation were later developed E 
Zaufal (1837-1910) further modified the radical 
operation by working forward from the antrum to 
the atUc, and by the mosion of the upper and poste- 
nor portion of the membranous meatus Ludwig 
Stacke (1859—19^8) advocated openmg the mastoid 
bone from witEn outward After elevatmg the skin 
and periosteum from the posterior and superior walls 
of the bony canal, he first entered the tympanic 
cavity, then the attic, and finally the anHum 
Later vanous tvrpes of plastic flaps, skm graftine 
etc. were developed, but the essential pnnaples of 
the radical mastoid operation are still continued to 
the present time 


P^Moted before tbe CUmol Conpess of the Amenao CoUege of Surgeom Sen Frencao), October oS-Xovember i, 1935 
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THE RISK TO THE INFANT IN BREECH DELIVERY 

THOM \S R GOCTH\LS M D , Boston M \ss\ciiLsrTTs 

trom the Department of Obitetrics, Harvard Medical 3ch*>oI, and the Hn'ton Lnnc In Hospital 


OR a decade and a half the problem of 
fetal and neonatal mortality in breech 
delivery has been the subject of hveh 
interest and discussion among obstetriaans 
In 1926 Ircing and Gocthals (8) rexieued 10 
jears of etpenence with this problem at the 
Boston Lying In Hospital, and the present 
nitide IS submitted as a detailed survey of the 
same subject covenng twenty-two >cars in 
the same institution 

DEFINITION OF TERMS 

Since this article is intended to be a clinical 
stud) rather than a presentation of cntal statis- 
tics in a bureaucratic sense and since it is 
concerned wnth all pnmarj' breech deluencs 
O'er a specified period stillbirths as well as 
neonatd deaths are included m the fatalities 
slulbirlh IS defined as a newborn infant 
'vtuii never breathed after delivery , a nco- 
”5/1 1 death vhich occurred after the 

a ishment of independent respiration 
Jroij mortality is used to denote the 
stillbirths and neonatal deaths to 
i in f '-‘""^cics in the senes, it is also used to 

I ica e the same ratio among the increments 
1 ^i^sture, and mature infants 

^ mn I /' entire senes is denved Crude 

siillK o' the madence of 

uitn ' I neonatal deaths in each group 
miin" niatenal is dmded on any basis 

rerW niatunty of the infant Cor- 

otortahly IS the term selected to express 


the combined stillbirth and neonatal death 
rate among infants which theoretically 
should haxc been born alixc and should ha\e 
survived \conalal morlahiy in so far as the 
term is used m this paper mostly for purposes 
of companson, expresses the ratio of neonatal 
deaths to living births in any gixen group or 
category, and may be computed as gross 
crude or corrected, in accordance 'vith the 
definitions prcvaously gic en 

INCIDENCE OF BREECH DELI' ER\ 

From January 1,1913 to January i 1935 
30 655 patients were delivered on the house 
scrxacc of the Boston Ly'ing In Hospital Of 
these, 1219 women were deln ered through the 
pehns of i 242 infants by* the pnmaiy’ breech 
mechanism Those cases of abdominal cesa- 
rean section in which the breech presented at 
the time of operation regardless of whether 
the presentation w as considered the essential 
or contnbutory indication for section are not 
included wnthin the scope of this paper 
Otherwise all breech dchvencs are reported, 
without regard to the time m gestation when 
labor occurred, consequently^ the senes in- 
cludes infants of all postconceptional ages and 
all birth weights from the obxuous non-\ua- 
bility of miscarriage through the gradations 
of prematunty , to full term The total num- 
ber of infants bom mdudes those resulting 
from 23 labors in which each of a pair of twins 
presented by the breech 
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TVBLC 1 —Gross woETAUry in breech deuv’eet b\ stives 



Breach dtiivcry therefore, occurred la i 97 clasribicatior ob CAtrus or fnujntTH* 
perceotofaQbfithjdcuiagrbetjye&rperKKi an3> xboxaial ocaihi 

TahJe I Lsdicafes the xroa mortiStr hi 
OROM uonAisry nr bretoi deuvmt breech ddfverr »t the Bo»t» Lyte* In &«■ 
Of the I InfAnti ddirered, ga left the pital darina the you* co r er ed by tUi luirey 
bcRpftil ilive 3»o were (II»ciuu^aed dead, of Th «y itodent of birth It •000 be- 

which 163 were ttUlbom ud 157 dkd In the cosare erldent that cure tend to groop thee* 
D«HUtfll pcikid The grou tooruUty there- idvre into vaiiou* catciorire from t chuif*] 
fore wu 15 7 per cent. Or stated in another staodjMfot Thus, oertala bahJre are ftlQboni 
manner there were 131 atCIbirthj and rah following Intra-otcrinc dreth at aocic in teml 
neonatal deatiu per thousand breech birthi. before labor occnia, and are therefore ddira^ 
Flgnre* are available for the yeaia 1914 In a state of maceratkm othm are congcal- 
thioogh 1934, comspoodlng exactly to the tal^ defonned aotM are boro pttaaUa^ 
second half of the povid covered by thfa aor before any hope of “rkbOity” can be a 
vey which ladiate that fn the geieraJ Inti- peered certain othm taccomb to the a^ 
dence of til hoapital dellverio 63 stlllhiitha thanlcal baurds of the Urth mee h anfan 
and *3 neonatal deatha ocoured fa eadi «few are atlDboen or die of the effeclaof 
thousand births (x) The« compaiadve fig dmsl coeiipUcatioJa of birth or of ce«»tw 
urea serve to show the marked increase In rlafc entirely onareoefared with delh’HT Sach ■ 
to which the Infant h exposed by the dretun- grooplog 0/ cansre of death can be 
stnnee of breech delivery aJoas cfinlco-anatomlcal lines Rlth a Uw »• 
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TABLE IL-STlLLBIRrHS-CLLNTCAL DIAGNOSES 1 ROM THE RECORDS 


Clinical diagnoses 

Totnl 

Macerated 

Malfor 

malion 

Premature 

Intercuncnt 

death 

Mechanical 

deaths 

llacented 

SS 

SS 

0 

0 

0 

0 

\ott-TUblc 

10 

3 

0 

0 

s 

a 

M&Urnil toxcniA 

2 

I 

0 

° 

1 

0 

ilatcmal infection 

1 

0 

0 


1 

° 

Prematurity 

3 

° 

0 


I 

2 

Unspecified 

j8 

t 

° 

0 

9 

8 

Kon-viable 

8 


3 

0 

3 

0 

Aneoctpbahis 

8 

0 

8 

0 

0 

0 

Anenccy^alus, ipina bifida 

I 

0 

1 

0 

0 

0 

Hydroctplahts 

1 

0 

I 

0 

0 

0 

Hjilroaiiiihn tptaablfidA 

5 

0 

5 

0 

0 

0 

ConEtnital uates 

l 

0 

I 

0 

0 

0 

CoDjemtal cystic kidneys 

X 

0 

1 

0 

0 

0 

Conffnitil cyit of ineacnlcry 

1 

0 

1 

0 

0 

0 

GenenKied dropsy 

1 

0 

1 

0 

0 

° 

Moltipk congenital aiwmaEes 

a 

0 

3 

0 

0 

0 

Asphyxia, 

36 

0 

0 

0 

Q 

27 

Ifitn-uterine lapbyxia 

X 

0 

0 

0 

X 

0 

fntncranul hemorrhige 

X 

0 

0 

0 

0 

X 

Uifficull detiTery 

t 

0 

0 

° 

0 


fhed, difficult deliygy (sUnborn) 

2 

0 

0 

0 

X 

I 

UIM, DOB-vubk (ttniborn) 

4 

X 

0 

0 

3 

0 


163 

63 

24 

0 

34 

4« 


gree of accuracy and tends not only to give a 
comprehensive view of the fatahties in the 
senes but also to point the way to the com- 
putation of corrected mortahty For this 
rfson the 22 diagnoses of stiUbirth, bsted in 
^ the 19 diagnoses of neonatal 

aeath computed in Table HI, have been con- 
5 categones or groups, defined as 


signifies antepartum int 
tion decomposition, regardless of cam 

births 211 deaths in this category are st 

anato^S’‘?f.m signifies gross and tra; 

conbniia'^ defoi^ties incompatible with hfe 
grounds rf which, aside from religic 

P ’ ^“^<:tive operations are generally 1 

the dLths m t 
eurred'in mf ^ ^t^births, while the remainder 1 
rh 'n infants horn alive 

."^he diagnosis of death fr 
2 ecumulatog“y^r tiosatisfactori Evidei 
d not tSo r 5 by year indicates that mai 
ajonty, of infants who die of “pren 


tunty” actually succumb to mtracramal or other 
birth traumas Therefore in out classification of 
deaths, we have admitted prematurity as a diagnosis 
only in the absence of cliiiical or autopsj endence 
of mechamcal causation All dead infants in this 
category i\ ere bom ahve 

4 Intercurrent deaths In these cases stillbirth 
or neonatal death occurred from antepartum in- 
farction, infection, or separation of the placenta, 
from prolapse of the cord before labor or early' in 
the first stage, from mismanagement of the labor 
outside the hospital in other hands before admission, 
from such anomahes, undiagnosable antepartum, 
as congemtal heart lesions, and from mcidental dis- 
eases which were present in the infant in early 
neonatal hfe 

5 Mechanical deaths In this category stillbirth 
or neonatal death during or followmg the act of 
dehvery occurred from asphyuna or trauma, demon- 
strable either chmcaUy or at postmortem In this 
group occur the cases of intra-utenne asphyxia, 
intracranial hemorrhage, and difficult delivery re- 
corded in the histones, as well as many instances of 
‘ prematuntv” and unspecified causation It is in 
this category that a search for poor obstetnc judg- 
ment and for mismanagement of labor w ould find its 
greatest return 






























Stwl> tii tbe uuti^dutl reocntit aod dog 
OQ$a o( G j rtrit fgrf «i(b t}te dtmtka 

tkns erf 6 ct\h lo Ttbio II end ETI indicate • 
rtuoiubic tccunc) erf ladi osrdatioo io 
mobt msUttce 'Hibs itlllblrths tnd deaths 
from a!?)hv5di. Lntrmcranial (cmtrral'i bemor 
rhage, difliniU ddivny etc lilt naturailj 
mto the mecbanictl group for the dost part. 
with 0 fen In the interojnrot ritanfr ration 
'Hie macerated and malfanDCd infanta arc 
grevoped automatlcany The dUgnow erf pre 
mat t intr u a cause erf atfUhi rth h rtot admit ted 
Id the groupLogn, and noa Ndabte sbOUnha 
arc fouzjd m alJ ca»e» to be accounted for hy 
naaons other than prcteatuntj \eooalid 
deaths from ‘p^emaluritj’ are found to be 
due to medumcal or intcrcumnt eaianuon lO 
7 5 per enjj li the caaea ao diagnoacd The 
mtercurTent deaths pecroe the hanfeat of Miito 
dajofv abk 14 erf the 51 nrre doc lo un 
prethetabU corapheatajoj rich aa tnalrnul 
toxema or Infectioo antepanum, and tldec 
taala broQdiopQttinyHiU coogemtal heart, 
and hemonham diatboia poafnartuai the 
balance mduQiHf acadenU erf labor of one 
aort or another ttugbt «ah tone JttsUfic»- 


tion, conswkmi as medoLfikal oo the 
other hand cfeath might meQ not lurre oc 
curred but for the {ortoltoos mnpbcatn, 
and the Indodon of suh casea h the hifer 
currait catesorr sewna indicated 

PostavMtcm emtrunanon b rrcnrled in 39 
of the 370 fatal casca, an fDodence of rt t per 
cent Onemaceratedfctasaasthosuinwd, 
asd three rauoatrotitka Oneln/antinthepre- 
raatUR category came to autopey u did 4 
who died of ipterc m reot caoaea, a^ iS of the 
7^ or 35 4 per cent. «ho weewnbed to sse- 
chankni couhtkma While )b the last naaed 
group foohnnaiory anatonuctl mdoKr of 
birth trauma oc of arphy-tut was found tn aS 
cnaca, u muat be ewKeded that the aerte* b 
ittuppotnhDp in it» lach of poctiboftm data 
nn imants citaacd u dying of pnrutunty 

Tw ruTua or pajotAmam w m 

If Ot< HTAL \mJ KlOfAta »f*TALm 

G tfir mor^tUty iMcoar ptrw%aivt 
It baa already been noteu that aQ bilants bore 
by the pewurr brcrch mediaaisro art re 
coeded in thw aenea resardlem of the iltge of 
gestatiofl In winch labor oecuned 'Vane, 
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0 
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83 
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1 
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5 
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0 
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34 
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38 

1 ° 

32 

6 

1 40 

) 6 

1 

1 1 

7 

j 

100 0 


i » * 4 J 
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1 i 6 j 

I .57 

1 63 

I 45 

53 

1 

70 
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were premature and vt wll be well 
eiore discussing the effect of prematunty or 
roortalitv, to define the term Length of gesta 
lion as reckoned from the date of the lasi 
memtrual penod is the usual criterion adoptee 
n aetermimng matunty of the fetus in vtero 
u in any ransiderable senes of cases gleanee 
oni records this standard is frequently un 
In r ^or this reason we have chosei 

weight of the infant as 1 
® standard, and accordingly clas 
} an infant weighing less than 5 pounds a 
W tif ^ P'^'^'niHure, one weighing over 5 bu 
^ pounds as immature, and one whi 
gns 6 pounds or over as mature 
brfP<-i? uuitter of general obsenation tha 
Brpima IS much commoner 11 

than oofore the last weeks of gestatioi 
SDoninr, should labor superv'en 

tiiiio ^ induced artifiaally at an; 
leasnn^^l^V°”^ tenth lunar month it 1 

breerh r, ^ Expect a higher incidence c 
presentation m premature labors tha 


m dehvenes at term Conversely, a given 
senes of breech dehvenes should, a prion, 
yield a higher ratio of premature infants than 
the general ratio of premature to mature in- 
fants in the newborn chnic population 
Arrangmg the infants in our breech senes 
according to birth v eights we find in Tables 
IV and V, that 246 were premature 146 im- 
mature, 812 mature and 38 not weighed The 
gestational dates in the 38 cases in which 
weights were not recorded are as follows 4 to 
5 months r, 5 to 6 months, 5, 6 to 7 months, 
g, 7 to 8 months, 10, 8 to 9 months, 5, at term, 
7 , information lacking, i From these figures 
one may compute the incidence of prematunt}- 
in the series cither as 246 cases in 1,204 
iieigltcd infants, or 20 4 per cent, or, considenng 
as premature all unweighed infants below 8 
months as 271 of t 242 babies delivered, or 
217 per cent Whichever of these figures one 
prefers they are both more than three tunes 
as high as the 6 per cent (i 4) inadence of pre- 
matuntj in the hospital dehvenes at large 
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TA*Lt V -OJtfSJ NOTtrUm If BiEECa DEUYEHr AirONO fmiATUlE, DUiATUU; mi 
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Tbe croai aurtii(t7 Is prntuittfre (o/uU lo 
tl)ii »ene» may be re^oaed dtbn' u 167 
bfrtba aod deathi la 146 pranatore iolaala 
dd i rered, ot ti tat UtaUba lo dckverlei 
The iTceu D»orta£liy thcfrfofe Ij either &l t 
per emt oe ,94 per cent Etokatfni: the 
ttlilbom, the neooaUl death rate amount# to 
55 8 per ceat <x 56 8 per oetit ttapedlvtly lo 
tie wefftfiM and total Ijwipe Tl«»c fijiffw 
are condieraHy In acm of the 38 per cent 
neonalal death rat* amony pmnattirei b the 
hospital at latyc for the period 17*3 liutaijh 
lOJJ U) 

Table IV bdJeato that tnwof premature 
breech bom Infanta, adUblrtha tad neowtaJ 
death# dalm rao« than 50 per cent of lh»e 
irettUng lets than 3 ponnd# 8 camcca ITk 
neiMiata] death rate #inotJg Ura boro bfaot# u 
tUo b eicm of 50 per cent below ihfa Hrth 
Icrel (Table \T) That the same mortally 
holds In feneraJ for r>ewbom prematures fa 
»l»o »bown In Table VI (6) ^lien. howt^fr 

the wrdtbt of the infant oceedJthfa figure ^ 

riit of birth decreaK* nuKi more rapidly 
trith locreoriog poundage b InfanU fa geDtra* 
iK«n hi tboae born by the breech. 

The coochakati to be drawn fnan out 
oiej coDcenuDg the faddenra of p reraat urity 

b bnwch born btble*, and from the 

ttHtyb thfa rt«P»*y**“P™***^ “ 


t rr emtwtty ocean at kui ibm lioa b 
tni^wiujy Ib ialtati born by the tsar h u ta ar* 

ban liiuu A lOMnJ 

t Tbm pwwh tad 8 mmci b tht abiBan 
wtijht Irrd at ahkh a prasattiit on bore far t« 
e*n rhann of wmnJ wbethrr ban br tfatrwk 
Of aoy etbor ateebaarue 
i Brrecb ddrmy ef pmaaJort bXiab b Mra- 
datrd ailh a ktdwr mortahiy ia inapi 

aho>c lha 1 pewnd 8 onneo leru dtan b Cn b« iaajl 
to tlrintry e« prmatart inluti (o tcsetal fa dwu 
wa^l rwpa 

t Nat tWy B prmatanty aa n fW* * 

tha fttwi mortairtr of breera born baMa 
Urth It aa «ja*n* tinportaat (actor la tha *wUWy 
of {wtsutva babm 


Groti mvialUy awimg mawfarr /a/jah. !■ 
thfa Kriei 146 btbloi wogfaed between 5 ^ 

pound# at frfrtii Twtfre were *tIIIboro ■« i * 
difd in the neooata] period Tbc groo 
taHty wti th tt tfoce 16 4 P« cent ^ mofW 
iofoota, and the Beonatal mortaBty 
per cent of babtei boro alive Ifweartftra^ 

MtBBje that the 5 uaweffhed hirsts bers ^ 
tveen 8 and 0 roooths were Inunolure the 
figoTESare re#pecllTrfy 19 a per cent aad 
per cent Since gen^ neooaUl uwrt#^ 
for Imnuture lafant# In the year* *93* ™ 
ip33 was 3-J per cent (6> It li 
bn*ch pfe#eot«tkio Incnasea the ihL d 
for the Immatare Jatant apprtrrfmifely thme- 
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Gross mrtaUiy among mature or full term 
infants The total senes of breech bom in- 
fants includes Si 2 nhich, b\ weight were 
classified as mature, together mth 7 full term 
babies whose birth weights were not recorded 
Of the weighed babies, 52 were stillborn, and 
39 died neonatally, of (diose not weighed, all 
were stillbirths The gross mortality was 
therefore 11 2 per cent or ii 9 per cent, and 
the neonatal death rate 5 i per cent Since 
the last named rate in the hospital at large is 
about 0 7 per cent (6), it would seem that the 
nsk of birth for breech infants is increased at 
least se\cn times by the occurrence of sucli 
presentapon 

Rctummg to Table W one secs a stnkingl}' 
consistent downward cun e in gross mortality 
by weight groups to a minimum at 7^ to 8 
pounds, interrupted bj' a paradoxical irrcgu- 
lanty between the 5^^ and the 7 pound groups 
which may be due to an acadentally low 
mortaht} m the 6 pound, or an acadentally 
^gh mortality in the 6^2 pound group ‘ 
From the minunum gross mortality of 6 4 per 
cent among babies weighing from to 8 
pounds, the mortality increases consistently 
'u the groups above this level Offhand one 
would suppose that the mcreasing size of the 
etus would account for the increased nsk on a 
mechanical basis, but m tlie highest weight 
Scoups, from pounds on, the recorded 
mortaht}' is due more often than not to 
maceration, malformation, or to intcrcurrcnt 
causes 

genera/ and comparative iabulaltou of gross 
{ ^1 ueonatal morlahty in breech born tn- 
d ^ Table ATI is inserted at this point to 
antenatal, natal and neonatal 
tbm breech senes from 1913 

fim, parallel with corresponding 

thrn^^u hospital delivenes from 1924 

thmgh 1934 1 The strikingly higher ina- 
amnn stillbirths and neonatal deaths 
^ong breech bom infants as contrasted with 
tal fatahPes among the hospi- 

bofL population at large is evident m 

fflature^b^h^'^^ dehvenes and immature and 

wne mfeht be somewhat damp- 

pmp ’“lore Infaoti happened to fall in the 6 

01 then be u 7 per cent, the 


TABLE \T — GROSS NEOXATAL ilORTALITY 
AMOXG PREILVTURE BREFai BORX IXEAXTS 
coxtrjVSted with similar MORTALITI 
AYIOXG ALL PREMATGRE IXPANTS BORX IX 
THE HOSPITAL 
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THE EFFECT OF COMRLICATIOXS OF PREGXAXCY, 
LABOR, AXD DELIVERY GPOX MORTALITY 
AMOXG BREECH BORX IXFAXTS 

The figures so far recorded include all 
breech deh\enes through the pehns o\cr a 
penod of 2 2 years It cannot be said that 
in all cases pregnancy and labor were normal 
so that the gross mortality among the in- 
fants bom was due to the mechanics of birth; 
on the contrary 272 of the infants bom were 
exposed at some tune in ntcro or intrapartum^ 
to one or several complicating factors which 
m themsekes are generally recognized as 
dangerous to the life of the fetus before or 
during birth Though these conditions, as 
they occurred, are recognized and will be re- 
corded herewith, the number of cases occur- 
nng under each heading is m most instances 
too small to make a thorough analysis of the 
prematunty factor, etc , w orth while How- 
ever. It should be pointed out that when such 
a condition co-easts with breech presentation 
the raortahty nsk should be compared not 
only with the risk incurred by an infant breech 
born of a mother free of such complication hit 
also with the risk incurred by any infant born 
of a mother in whom such complication is 
present Thus, the breech bom mfant of an 
eclamptic mother is subjected to the combmed 
nsks of maternal eclampsia and of breech de- 
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1 \BU \ll-^ 3 ROSS WnLNVTVL, \vr\u V'fD NrOVSTVL DLVTllS IN 
T» KSTCD UTTH \LL SUOI DL VTllS OCCURRINC IN TllE DO^PITU. 
rrR TltCrtJ3\ND BlKTIh-) 



livery that born of a vioman r^lth pUccoU 
pncvU njM the rUl. of death from both breech 
ddhtfy aod the eflccU of antepartmn bon 
orrhage end upbyett For Oxte reaaoru the 
cocDpUcated breech deU%‘erie* arc arranged 
in Tatle VUI the analyw of aqsame com 
pUcatioti* are *brnm «^th the loorlsUty in 
each 

c Pre edosptK taRoua akm mu prmnt lo 
the motbm of 105 of the ufanU delneml Devea 
ctbcT babto « ere bora of tccremlc patieets lA «bora 
i Btt^ cocap/iOitKKt* m - vurm f. *»ch ii (rpUu. 
mdilti, cardiac di»e**e pkceaU prrv u ibbtio 
pteenl* and proU pee of the cord 

I LdimpaU *u a cwnplKalioo In ij of the 

patrrtti tWrrertd 

tABLE \TIL— CaOhE UOrTAUTi CT aE£ECB 
DELIVEIY IH CASES COMPLICATED BY 
PATHOUtOKAI, PalGMAMCY O* LABOR. 
TABUtATED ACCORDIKO TO COUPUCATIOfr 



) CliTeaic oephnik compUcated i6 dehredN a 

one otbcT ablaDo (iaccBtf au mpednpoMd vfoa 

lb« bdite^ kak-a. 

4 EIrm ddiirao aer« lA ripkbtx pUnts 

5 fo 13 dthrede* caidUe dMwe au t cnepb 
caua( taclor Om addjIKwl ardjae dcAdo^ 
b^dranafoa 

6 Dubais aeOiha au praefil lA J |:atkiti 

7 ll>AljarukB aupraal m 7 ladtaiae 
Mhrt au uKeatrd aiik pbetota pnrm 

8 AUatrojdacnte la dditloo to the oia here 
In repotled octamd 17 times Ib t oOm ftotats 
tUs coodboa au coreifJiated b7 pnisjas of tb* 
cord 

9 nscata v»e **Ta akce cccnmd la m case* 

10 I*rolapoe of tb* cord slooe occnrrtd a 

ddiTtilts 

11 Iltscellaneoos compfiCatMa occarred a <7 
ouea. scale bfonclxtt*, cioee* 

Obnad otena. k>dr(*ieplirw«, pentoahk, i eat* 
Is eort d tj* ajsoaaled aith ershtts. i piet^J 
pjditis sod cholecTstili*, 1 poliBeoar> tiWr 
coka*. j 

The figures In Table VIII InAcite thii 
crude fetal tad neonAtRJ jaorUhty In breech 
ddlvery ocarninf In pathological preintncT 
or libor a /nan jj per cent to joo p w cc^ 
higher than the Rio** mortality m 
deUvery m g en er al and that It I* Incitaaed 
to between three and mne-fokl that ocotf 
nug In uncofflpUcated ddiveiy (cf T sblc^ E 
Hnce the vaitous complicarioni are repra^e^ 
by MTiall group*, and ahicc they tSflff ^ 
faudaoienttlly from each other the taho^ 
tioo of OTKie jBortalJty bv ye^ 

Hrth weighU yWd* do significant mfonnatwn 
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lAHLL 1\* -CRLDL \!ORTVlir\ IV COMPLIC \ FLD nRELClI DCL1VER\, \MO\G PREMATURE, 
IMMVTURE, \NU MATURE IVTANTS— IN'CIOLNCP OE PREMATURITV 
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other than that shown m Tabic IX which 
summarizes the inadence of premature, imma- 
ture, and mature deli\ cries and the crude 
mortahtj in each grade The incidence of 
43 3 per cent of premature infants in this 
group IS to be e.xpccted since not only do 
manj' of the complications, such as chronic 
nephntis and sj-philis, predispose to prema- 
mre labor, but others such as toxemia and 
P acenta praivia, often require termination of 
T?if ^ considerable time before term 
, ^ ^ (7) shows that the dangerous com- 
rJf placenta prmrna ablatio pla- 

ttiraf ’ P'^olapse of the cord arc not onh 
frpni ’ o' limes, respectively as 

linn ^ assoaated ivith breech presenta- 
biit ^ pregnancy and labor m general 
hipfiPr'^ ^ instance productive of a 

S mortaht}^ among the ne\\bom 

neonatal MORTALITX IN SIMPLE 
uncomplicated breech DELIXTIRX 

strltSl paragraphs have demon- 

themfanf ^*'^®cndously increased risk to 
Patholnm dchverj m cases m Mhich 

AnalymfS labor co-exists 

hvenes m ^ rlc- 

labor uprf. r in which pregnancy and 
Pons herein ml dangerous coraplica- 

raortalitv ■, indicates that crude 

'^ent a newborn was 18 5 per 

aiortalitv -i ^ ^PP'^^'aably loner than the gross 
y among all delivenes This group of 


uncomplicated dclixenes is presented in Table 
XI which shons in marked contrast to the 
figures from Table IX, that 

1 The crude mortality in the group nas 
iS 5 per cent 

2 The inadenct of premature infants nas 
15 7 per cent 

3 Of the premature infants 62 i per cent 
failed to sunnvc 

4 In the immature categorj 14 2 per cent 
were stillborn or died 

5 Alaturc infants showed a crude mortal- 
ity of Q 5 per cent 

Table XII shows crude mortahtj' among 
infants in this group by birth weights The 
curve obtained is less regular than that shown 
m Table R , but is m general similar to it 
wath the same sharp fall in mortahtj' betw een 
the 3 and 3!^ pound groups 


TABLE \ —INCIDENCE OF PLACENTA PR^\ LA 
ABLATIO PLACENT;E AND PROLAPSE OF THE 
CORD FOUND IN BREECH DELIX’ERX AND 
IN GEN*ERAL 
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General consecuti\T deliveries 
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Cmde mortAUty to tmoocnpUcaied brt«ch 
(icUvey wQl be Kurther Alacimgt Uter to tiui 
utide to iU tcUtbn to corrected mortifity 
la the esme gfvop of cuex 

COl MCtP rKTAL AKD noitMAI. UOtTAUTY 
IV Buccs oeurfcxT 

Id cotnpatbw corrected stiuiida to • re 
view oJ fflortiXlty the writer b forced to 
ibandoD the obJectWty of reported -fiforet 
(or ft more or lest volnenble poiltkm In w^ch 
optnioti mutt guide Mm la reftchlng bit coo- 
ciasioD* The prcftoit pcper b no eircepGofi 
to this rule From tMt U followt tbtt tbe 
corrected nwttftBtr figuret of one ofaftcrw 
may dificr m%ikemy frocn tbote of ftnotber 
due to ft dllTcrcxice pieoibet la making Ibe 
correctiont For cDunple, Khig ftad GUdden, 
In compatfaig thdr amected roortmlity o 
clode «-wv-» of babiet aoder < poondt nuc 
erfttcd Infftntt, and multiple pregoaodet 
CaUwcU and Stoddlford In thrir report omit 
macerated infanta and otbeift oader 4 pounds 
In weight. Tftoiiig deducts macented fetua, 
premature bilanta, twina, and malfoonatiooa 
la arririnj at hb condoaioas, but indude* 
otw death cnttrpOated bv prolapted cord la 
a ddlTered of a pre-«damptic snotber 
■T^ another oompDcated ablatio placentc. 
Mohkr In computing « traumatic de«th rate 
la breech deUrery odude* Inlanta under 3 


pouTKla, pfttaalort and macerated faftott, 
ft»d ctrtftin Dthm orer 3 poondt la wdglji. 
^fortoo aaaazwa j see gnuat or 3 pex^ 
S oujKa, u the krwer Ibmt 0^ vlahiBty fa the 
aewben child, and la dnda only belia lime 
that ierd la reportlag hit teria be oQs at 
leodon buweier to the dlffereoet la progao- 
•b for ‘rlftble'' lafaolt bdow and ftbtne j joo 
xnma. or 5 pounda, 8 ocmces. Canndl cd 
Dodch, vbo Jndode ij caaes defivend by 
cmxean lectfcm in a a^et of 5<$r breech 
fonia adode premature InfiaU under 5 
pouadt 8 ouncea, maUomatioQa, ftod mte 
ented Ictus, tn correcting thdr grott figoitt 
TTib brief aammary of mctliodt <rf co e td 
log groat fflortahty fig ur a used by varkm 
American aulhon ladi^a that tb^ rapec 
tivc itatlstia are not founded upoc any caa- 
tDou denomhutor and bcoce are not ftrklly 
comporalrfe TTie prescBt artfde at imat ng- 
getta a mnawa deoominaUir not cnly by 
•cparating the pathological from the nacom' 
pLated pregnaaoa a^ lahocs, but «1« by 
aeparaijng the prcmitufe Iren tbe t ram a ta rt 
and mature iafantt ddlvtred Any tnUtaled 
reader who may be to Inclined prorided on^ 
rhnt be ute the Fng1t«h rather than the metric 
aystem of birth wdghta. wCQ find In the tc 
comptnyliig teJt and tables ample material 
which be may uk to compare inti Ui oau 
figures 
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TABLE XII -CRUDE MORTALITi LX UNCOMPLICATED BREECH DELIV'ERY, BY BIRTH HEIGHTS 
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The standard selected for correcting crude 
^ortaht} m this senes is a simple one, e g , 
e elimination of all cases in n’lnch macer- 
or grossly malformed infants n ere bom 
cse categones alone, it seems to the writer, 
Joaj be safely disregarded, since no amount 
^^obstctnral skill and judgment in the raan- 
^oCment of labor can prevent either macera- 

■sli ^ n*") The 3 other groups 

' ou ( be included, for the following reasons 

deaths from “prematuntv ” must 
Nalui-, 11 , ' which labor ensues before term 

haU present senes shows, no mature 

wfanudn hut manj premature 

cw immaturcs ma> Clifford ( 5 ) has 
premature infant 
'he mcchaniMi'c^"°'^^ methods, and it mai be that 
''fiths nf 'tfecch deln erj causes more 

■t'di ^ emature infants than “prematuntj ” 

■cil f^'iore nconaUl deaths from mechan- 
r-aiuro ^hown to occur among pre 

phiiia mature newborns Vs- 

■ miracranial mjura, and injuncs of the cord 


comprise the bulk of such fatahties, as a result of 
which obstetrical judgment and the management of 
dehvery are on the defensive when these cases arc 
considered 

3 Stillbirths and deaths of intercurrent causation 
have been discussed to some eictent prev]ousl> Some 
arc due to intercurrent disease of the newhom, and 
hence are unpredictable Others, though based on 
the mechanics of labor and delivera, are purelv 
accidental, as illustrated bj the case of the multipara 
who amves at the hospital with the legs, buttocks, 
and trunk of the infant bom but noth the shoulders 
and head still impnsoned in the birth canal Cor- 
rected statistics should be made accountable for 
such fatalities though not neccssanh rapoitstblc 
for them 


TABLE MU — CORRECTED M0RT/VL1T\ IN LN- 
COitPLIC \TFD BREECH DELIYERA FOR PRE- 
MATURE, uniATURE, VSD MATURE IXFAKTS 
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ceol ’irhH* that itDOftf haUa bom of tsol- 
iffair* »M 7 7 PW cent- The Uctor oJ trrci 
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ON THE DIFFERENT FORMS OF NON-GENERALIZED 
FIBROUS OSTEODYSTROPHY 

Tire Localized, the Dutose Monostotic, the Unilateral and the Monomelic Form 
ERNST FREUND,' M D , F A.C S , and C B MEFFERT, M D , Iowa Cm, Iowa 

From the State Dnheratty of Iowa, Departments ot Orthopedic and General Surger> 


T he question of localized (non-general- 
ized) osteitis fibrosa is still very enig- 
matic despite the fact that during the 
last two decades a great number of invesD- 
gators have tried to arrive at greater clearness 
From the pathologic-histological viewpoint 
the question is relatively simple in the more 
common cases, but a conclusive diagnosis is 
by far not always to be made merely on the 
basis of the microscopic study of a few slides 
The histological picture of osteibs fibrosa is a 
too frequent response of bone marrow to 
different damages and stimuh It may occur 
M a number of essentially different bony dis- 
eases, as mflammatory, neoplastic, metabohe, 
and simple mechanical disturbances, so that 
the histological diagnosis of osteitis fibrosa 
qmte often may m the special case be more 
obscunng than clearing up It may at least 
hide as much as it reveals In a great number 
of c^es it IS only a symptomatic but not a 
nosological diagnosis 

Yeiertheless, there is no doubt that a great 
A investigation of pathology, 

ana me recognition of localized osteitis fibrosa 
forms as an essentially benign lesion 
■gnines a great accomphshment This seems 
0 e especially true for the giant cell tumors 
tumors which nowadays are con- 
ac t greater number of pathologists 
granulomas rather than real neoplasms 
di'wi'^ Lubarsch and many others, they 
op following eMensive hemorrhage in the 
tmn resorption and organiza- 

>un 01 the hematoma occur with development 
granulation tissue, which may 
f appearance Similarly, the 

osteitis fibrosa have been ex- 
orrhuTA^ ^ ^ri extensive hem- 

crca‘;MT^''' marrow, leading to in- 

the marrow spaces and 
of thf. the blood circulation, espemaUy' 
venous floir, von Recklinghausen’s 


stage of phlegmasia, agam newly introduced 
by Pommer as an important factor m bone 
pathology Bone tissue yields to this augmen- 
tation of pressure with osteoclastic resorption, 
and, by hydropic degeneration of the fibrous 
bone marrow, bone cysts may develop 

Climcal observations seem to speak in favor 
of tbe just mentioned interpretation because 
of the relatively frequent observaDon of spon- 
taneous heahng of bone cysts and because of 
the good response to surgerj' and X-ray treat- 
ment Thus, we quite often find the topic of 
localized osteitis fibrosa treated m textbooks of 
surgery with great confidence and optimism as 
far as treatment and prognosis are concerned 
Nevertheless, every surgeon of some experi- 
ence with cases of localized osteitis fibrosa 
knows that such cases do not always do as 
well as one would expect from the textbook 
descriptions Local recurrences are quite fre- 
quent and functional impairment of the af- 
fected extremity is by no means rare This is 
espeaally true for the group of giant cell 
tumors, which m many respects act quite 
differently from simple cases of osteiDs fibrosa 
For this discrepancy between textbook op- 
timism and greater reservation m practice we 
thought It worth while to look over the mate- 
nal of localized osteitis fibrosa as it came to 
observation m the Surgical and Orthopedic 
Departments of the State University of Iowa 
We do not intend to give here a detailed 
study of the pathological findings, although a 
good number of the cases presented have come 
to histological examination Neither can it be 
of greater interest to discuss more extensively 
the X-ray findings This has already been 
done too frequently and a good number of 
excellent articles are available Our main task 
IS the classification of the different lesions It 
was planned to present the entire material in 
one paper, for external reasons, hoveier, the 
giant cell tumors will be reported separate!}' 


■ Flonda Medical Ccnitr \emct Flonda, 
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Cm j Qaei) j ear old boy nad gncL bw 
cc aao M atfoc after inctnr* of tie rl|bt ttawem 
yeari bc&m admiafioa T 0 jaxi rmirndy 
bit fd aiid fnctsnd tba nfbt h uuoni* X*ar pc' 

I ona tboi ed a mnJ bioadar cj rtic kwoo a tie an" 

fseta^;rt* of tba nfbt banTU aftb ■rtenraf 
iIm abaft and tbfnai^ of tba cortex frtn itt^ 
rabcot laa tobnuned to X ny tmhMU (ir* 
aeoa ilthiti i >nr) Tba roefit|«ao(Tui* tAei it 
diffCTcat lUfca of the X-ray btaunest aim fadat] 
■mptvTUuest witb better dkiBcitjai tie cjSx 
axeaa art iant to a»d lha cnrta ■ Itror—i 
atronfer tbe abaft bfetDJ^iacaeajadannrtnafiu 
Cm 4 A boy 7 yaui <id bad a fndon of lie 
left fasiDerua ty ffioolhi before adtetar-a (bfbt 
tojury Fractoie wu mh ned and mutobad fw 
« leeia HetUnc laa food The day iili !■■ 
pabest feS apxn ob n tbooJder au rt fnetond 
tba hatP arcfc 

rabeet brmfbt tba itmttfawfraras taka U 
doe of i 5 j»t mhiry ahJdi ib^ed a tjpul pftw 
of a abatidv cn tb dH O *1ic am to tba apfjer netapi 
)is of Iba banana and a recent txaaa^eae b*c 
tarelirenff) (be cyjtfcam. ^lae raontii kter tie 
C}at had tocretaed to tbekcftbef Tier* 

laa food upi/ht of tie oafual frtetme and baxn 
niof orfunnboo cf tbe cyrt b\ bony trab enHl Ba 
4 t dm 0/ adadwcai a maiasbpeivataf tnct*r« 
cooM be leeo nuuu r thrwith tba cjrtJc am, *rti 
latenl lafalaboo of tbe frifiaeot* Patien t P 
tomotobaed ID tbonlder ipica One j ear to la «gd 
lest bealiQf * tb food cwTecDoo of tba drfeei^ 
«u paeaeat Th* cyrtic area bad antireh 
appeared, aod tiaie 1 aa only eery ibfbt IrrenkrAy 
of the bony itractnra 

Caaeof tone c>rt in tbe upper end of iha dddx™ 

ailb t optitoJopcaJ /nertm Treatmeat lU to 

uaiiwtobaaboa Tbe firrt fnctmie laa Tofl uied q 

locrorae IB uae of tbe c>»t tie aecowd by ertriw 

bcaltDf 

I fptr Uit •f to* Frm r — S (7*«r 

Cm s >ear ofd omaa Fee 4 

tear* doll and artofif pain ua soted id _ 

•tfl ai rniade apana X-ety p*ctam lim^ O" 
in tbe reijon of tbe fretter troebantar lefl ooli^ 
and ol tie M» of a *5 cent jxece Hip « '■ 
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Man.li ID 11114 JiiK :<> nii4 (X'lnlitr la io ,4 Itliniari i, io(, 

III; . Cw 4 Iio\ iiMan-i'lil C %slir Ic-ion nf uiijK-r mil nilii-N nf liunuru"-, 
nith ciiniitlcralilc impniMmcnl under \ r\\ tluri|>\ 


mobilized in a plasitr cast 1 our niuntli* 1 itir ihi 
liIlinR in 2 \cir' later the rocntpinogniii'i 
tt^ealcd normal condiiioni with no c\ siir art i 
C^E 6 \n II Mar old Inn had limp and pain 
*”^^6^11 prom for 0 monllii Iht X ra\ pit lure 
Jhatred a ail m ihe neck and ilie upi>cr end of the 
'haft with inmmplite fraclurt 1 he p ircnt-- refused 
loniec the child operated Ufton and i hip 'pica ca'i 
ah ^ *i!f II '■’ter jialient uaa fcilinp 

^ htotion wac limited 

i-fi»,i "ome limp No roentpcnolopcal 

check up nan-! made 

Tnn„‘lw'ii ^ P'f* lintped for i 

nonthfoUoninpa fall FheX -rat picture shoued a 
“Ihio'l- ihc entire neck of the 
nfnaii,"**" pcrio'tcal hone production ts 
ouUidc of the mctaplu'is A. lonp 
had pni ^Ppl'cd Si’i month' later the c\«t 

Thpw ''hs dchniteU blovui up 

(’ iMr break in the corlcc One rear later 
'■ath tirif Jhjun), good healing had taken place 
Ran trabe*^ ^ coarse sastcni of non 



larch R 1934 \pnl t;, 1945 


^rouRh C) sti"? 1 learsold Pathological fracluri 

htalina un/ll»^ "PPhc metaphjsLi of humerus 
^ “"“r conscreatue treatment 


( \si s \ 10 \car olil girl had a fracture of the 
upper thinl of the femur, it nhicli cite 'he had had i 
fracture liefore X n\ incliire'a 'honed 1 big c\slic 
ana in till upjier end of the diaplu'is nith patho 
logical fracture and marked \nni' dcformili There 
nai inw tni di'pl icemcnl of .a piece of the inner cor- 
lc\ Ihe cortiol lionc on llit outer side wa' \cr\ 
thin \ dmiblt' hip spin cast w is applied X r.u 
pictum 4 month' later, 'honed good bon\ healing 
with filling lit of the raMi\ and a good deal of the 
dcforniite correclcd One scar later patient started 
to limp again Roentgenograms revealed slipped 

cpiphv MS 

t A'l 0 \ woman zR tears of age, 5 months be- 

fore admission while doing ordinarv housework, be- 
g in to bmp Motion in hip and knee was quite pain- 
ful linmobiliaation m i tst and bcii rest were matn- 
l.iincd for 4 wecl-s \ rav incturcs. at admission 
showed a verv extensive destructive lesion in the 
iqiper tnd of the femur vv ith extension into the head 
I here was a pathological fracture through the neck 
with marked coxa vara deformilv Ihe cortex was 
thinned, but was not broken through 1 here was no 
periosteal Ixiiic formation \ hip spica cast was ap- 
plied Roentgenograms i tear later showed good 
bonv union at the site of the fracture J here was 
better calciiication in the cvsnc area 



September 17 1027 Februarj , 1028 Februarx , 1929 


tiK 4 kase 7 c.irl, zj-i vears old C>-sHc lesion in 
upper mctaphj'is of femur Good healing under con 
servaUve treatment. 




Caxi 10 A 1 1 ) or old boy lad a fracture of the 
nrt( feaor j loaothi bcfrtnt to the 

tiL six >ein pterkaaly be had had a tractnre at 
the ame site abkh heaM wrlectly RocBlccno- 
grami ihoaed t k™ a mtafacnkr c>s&c lestoa m 
tha qpw tbord of lia leroonX shaft, allh eiaAed 
vutn (Moncilty \ sobCrochaotene oateotoay aa 
perfonsed to correct the vmu defcccBity Su 
mootbi later cood ahoement au pnaeat aiih Ift- 
creased dearity of the cystic area u a eljp of 

Caa It A 5 year cfd boy had bad a hiitp aad 
ah|ht bnutitwa of sotm la the nfhe htp lor the 
laitsaeeka Stoeatfeoaframa sheaed a ug Qst lo 
the upper eod of the fei^ i to iK locha la d»* 
ai o etef At opera tfeo, a targe cyst of (he stse of a 
hea t <n «M opened belM the greater tMchaattr, 
•cropedr and cIrantH with tuctare of lodioe aet] 
alcoooL A plaster cart ass apphed Recorery was 
oamatful Patient aai aera acaln $ years later 
when be ha d ao shartetuag, BO L DU ta btfi of mobon — 
dittcaUr perfect remit. Ko ^-rvy checi.-qp was 
Dade 

Caix la a 0 year old boy had had a Bmp for i 
TBoiith RoestgeMgraiBS abm ad a t inch loaf cystic 
IcBoo 10 the noddls and lower part of the oe^ of 
the fesnr ho pathokiglaU fnetore au Doted At 
operxUoo. tbe evst au opened The aaDa aoe 
w r e ed by soft grannktrao dam which au care* 
folly scraped ont Ab tedoform draia wu {uerlcd 
and a oist applied Bocstnoograns, 6 nwolha 
later shoaed gm betLog, the cantj beug almost 
hBedin No farther fcOov Op hu bm coade 
rjU0ftk» Tska—a Caaer 

r^«w ij Patxnt aged 44 years, male, iS zBonlha 
before admiaaoo l e tav e d a sarere bloir orer the 
app«T<i>dcf tbe bbu froBaapsci are Theahmwu 
brehea bat tbe bow au not tiposed Tbo aoond 
buled qmd^ but qats marhad pam m this regioo 
penated 'Weight Im au to poooda Roestgeao- 
graueboaedaAaEtenatrsdeatnict ra Icmocl. pnrdr 
uteodastK, utrofYuig the opper ad of tbs bbia 


nith deatnictloo of the aateriar cocta Thae »t» 
practically bo pmoatfal booe pnxlactioe 
At qxraiioiL a canty au foeod la tbs ipprreid 
of tbo tfbla. fined with rather too^ grajoh h(s 
dane, ahkfi asdd eaaly be pedm froca the sdja 
c«rt Mrrsal bow. Thwoogh carettof au die 

and a plaatrf eau au apphed Pitbcdo^al nport 
estefts fiWeuu 

roCoviag opera tloo, pa ties t a as able U a aO., bat 
aith aoos oimfnlly trad p*'" pensted He fuacd 
JO poondt Su Boelhi later W M tsd bactnnd 
the kg at the tile of cystic Icaaa \nypw 
aim rmled farther raaulofi of thekica sal 1 
fiat tranarem fnetnre fane Patimt laiWed spsa 
ab^Udoo, which au perkraed 
tZaai 14 Aj> 6 year cfd fid bad soas paia lad 
tisip of tight leg, {oUoaiax direct tiauia to tW 
right tibia a nwotba agu Romtceoofiaai a short 
Qraa after tbe isyeiT ibowtd a soill fracture, sal > 
ooatb bte- a cyatK letaia In the upper cod the 
Utu at the aitt of twevloua frictmrc. Koeanocr 
gnat* U adralaaloa sooaed a riightly lobolitea cyt- 
Dc area in tbs upper metaphysu of the oUa mr 
rooadrd by aorae aderosed bue tnaat Pa eWra l 
bone pToducHesi (taOui foraatloB) wu the noted 

At eperatiow, tbs boos cyst a u focad filed w^a 

jeDcmab-brown ctDular mstni Theareaaolhw 

<jiighlTan:Bt(ed,9jperceat pb*acil,tkoboi,sxdy“ 
iptot f rpt^ 
to be codstdord nferUh 
v—^-il newpoiat, cooW bs raled ssl 
br hjstol^pcal and baetaolofical ea Wn a lw 


«bss oed and a 
tbsnat, ahidi bad 


IJatr Ej>d tf tin C*m 

Ca« tg A 7y«aroidhoT oiunpewk^ 
bad had t srrere tisama Co die left foot and emo 
pot wan fora moolht Dnruw the foOennag 
• aUcing su rery amch uupslreii, tnd lh<*» 
umedralmug arnase* Six mowtha ago he ts*— 
{pi loot, and naneduUly after 
Tbs anUo su aseCen and pslnfsl 
joamtauKd for J seek! HoriitfHiogDina sbosca 
dear cystic area of tbe sue of a goose egg, sii* 
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Jut\ 11)3 


‘Hptcnilior t, io-,4 


^ Ci<c 15 no>, )■ \cir^olil C\<Uc Ic'idn in Uwtrirn.nplu-K of tiUn Iru-itcU 1 )\ curctn;,L and bone diip'- 
Good hfalin;: ■wiUi obliteration of tin ca *t 


pansion of the bone and thtnnint: of the corle'c in 
the lower mctaph\5i3 of the tibn PricticalK no 
penosteal reaction followed The lower cpipli\‘;cnl 
plate was well presen eel 

operation, the periosteum was fouhd to be 
thickened and edematous 1 be cortCM w“is \ cr\ thin, 
theast was filled with scrosangutneous fluid and 
^ well outlined with a soft edematous membrane 
curetting was done and bone chips from 
filled tn the eaMts A plaster cast was 
applied The following month the wound was 
opened at sctcral places and some of the bone chips 
oecamc scfluestratcd The patient was seen again tS 
months after the operation when he bad no com 
P ints, the wound was dn, the ankle free, ami be 
roll ° The lower end of the tibia was 

B ng deadedlj smaller and the dcftxt was filling 
in \eia mccl\ 


Dtfiph\scal lesion — 5 Cases 

^ 14 >car old prl Racars, 5 scars, anc 
admission had had fractures throu 
well p ^^’®°f*^*’clollhumcrus 1 hcfrncturcshca! 
Sion in showed a l\-pical ctstic 

the r,.t,<.^f™''^'^'^'’^^^‘^diaph>sis Four years lal 

the^ It stated that the swelling reappeared 

v-as mdT ^ 

‘l'e^tnh,A^° suffered trauma 

"oets® of bedr«t“ Th"”' admission She hat 

place and D bumpetl her leg in the sai 

ooter went Pamful swelling appeared SwcIIi 
increase aftn onginal size but seemed 

ci^minatinn “'di occasional trauma On pha sn 
of the middle n ^P’Pdle shaped mass at the juncU 
®oen, With upper thirds of the right tibia v 
She was and tendeme 

pain 

^ft, tellor ti stripped off and a granulab 

R'sts encountered, wuth numerc 

inches! was fretting of cavil) (4 to ; 

of the tibia There were no areas of fracti 

t^ng leg cast applied, then a brace 


Roentgenograms 6 months after operation showed 
at the junction of the upper and middle thirds a mul- 
ttlocular cjstic area, involving the anterior cortev, 
leading to tliiiining out of the cortical hone, and 
blowing tij) of the dmphwsis There was marked 
anterior bowing of the tibia at the site of evst, but 
no hrcaling tlirough of the cortex Xo further fol- 
low up wms made 

C\st tS \ girl j'a vears of age, had injured the 
tihn 6 months and i month prcviousls Fneture 
was of the grccnslick xanctv Plaster cast was ap- 
plied The leg gradualh became weaker and swell- 
ing increased Roentgenograms i tear after the 
first mjurv showed marked thickening of the middle 
of the tibnl diaphvsis The dnphvsis was mter- 
ruplctf for about i inch h\ a cjstic porolic area 
Onlv a thin shelf of Iwnv tissue extended along the 
outer surface of the cortex as penosteal bone J he 
soft tissue showed no inx'oK’cmcnt 

After removal of the eggshell like cortex the bon) 
cavit) was found to he filled in bv solid homogenous 
tissue, V Inch was cnlircl) curetted out The wound 
was then treated with 05 per cent alcohol, Dakin’s 
solution, and V asclino slnp Following operation the 
patient walked with a limp Four months later the 
bonv swelling began to return and a second opera- 
tion was performed A radical curettage wath re- 
moval of all tissue filling the bonv cavnt) Ninel) - 
five per cent carbolic acid was applied Resection 
of all diseased bone was considered, but it seemed 
that local removal offered a fairh good chance 

In all 3 eases of diaphj sis lesion il appeared 
certain that the lesion started pnmanly m the 
diaphysis and not in the metaphysis This 
fact maj’- be emphasized because one finds 
quite often the statement that diaphyseal 
cystic lesions are due to gradual displacement 
of a pnmary metaphyseal lesion toward the 
center of the diaphysis If such a displace- 
ment, due to the length growth of the bone by 
enchondral ossification, were an important 
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f*ctor wc mould apod to find dwpliyvoal 
Ittiodi more often 

All the COM* proented ba« been \Trified 
by hlstologkal czunkution u !mt oj they 
came to opentioa. Cyttic and Bobd fonit* 
were coaifdercd ander the uone (roup of 
loadlnd oitatU fibro** and thU dlffercoce in 
morpbofojpci! appearance hw been taken only 
aj ore of degree. In qofte a nnmbcr of case*, 
a >‘aritble amount of giant cefla waa preaent 
In aectiona, but me did not think, that their 
Irregofar dlatrfbatfon and rdatlvo scarccDeka 
compared with the fibrtruj tijaw which domi 
nated the pfetore would loatify the term 
“giant cell tomor It la known, bomever 
that there may be fiuent pdaaagea from oateflla 
fibrosa to giant cell tumor as far as the histo- 
logical picture U concerned 

\q Important quotkm In cases of localised 
oiteltfs libroea Is the algnlficmnct of trauma. 
It h known how dlScolt It Is to rule out defi 
mtdy tronaatlc etiology in any akdeta) le 
tloa eqiccially Lq chOdbood Foranaoberof 
osteItU fibrota cai«a> however trauma aeema 
to hi\T more than acddeatal Importance At 
least from the diaicaJ %(ewpolot, there b do 
doubt that a great ncunber of <■*»<■* come to 
dinical obtervatiou following trauma. Quite 
often however the trauma mentiooed In the 
history b loslgtdficant but It may lead cat!]) 
to infraction or compJrte fracture of the dw 
cased area. If nKutgcoogranu are taken at 
thb time, the fracture b c^•k^altiy patho- 
logical it runs through a cyahe area of the 
skdetoo Thebonecjatsmosthaivdevrlopeil 
tnildiousl? for wnio length of time previous 
to the fractore which led to the dlnlad recog 
nitfon of the lesion The pathnfoglcal fracture 
has therefore, no etloJogfcal irnportance for 
the de\Tiopn>cnt of the bone ejat It Is a 
sccDodary compllcttion and not a pnmary 
causatlvT factor Howtntt there arc C[tilte a 
number of cases In which definite trauma pee 
ceded the occurrence of recognised palhologi 
cfll fracture for tome time- In cases of repealed 
fractures at the same loadlsatloa cspcdaDy 
in whfch the roentgenogranM at the time of 
hfit fracture did not pathological con 

dition of the broken bone, It b quite possible 
that the fii^t fracture maj have Jed to an cc 
tensiia heoiatoma of the bone marrow the 


organJatlon of which resulted In nU far»j 
tloa. 

In our series of i8 cases, pathoiogica] few 
lure at time of admbsian to the bo'fftaf 
present In rr (Cases i s 3 4 6 8 9.10 n 

r6 tS) Fire out of these h^ 3 fraettra ti 
theiamcfltc(Cascs3 4,8, 10, i8)and i fCi* 
rd) e^TQ 3 hut fn 3 of these cases tW b 
doubt whether the first fracture oui be o* 
sWered as pothologicaJ In the atwnre of ii- 
nlte \ rar findings at that time The oerar 
mice of the second fracture at the nny 
suggests boweitr a causal coanectioo srkldi 
most Ukdy b represented by the bone cym 
dovdopinj after the first fracture Defiaitf 
\-ra> endence that the cj’st dciebped i 
month aitcrfracture through t'be upper rortirh- 
ysU of (be tibb we find In Case 14 Se^TTe 
tnmma. although not leading to fracture, 1 u 
abo pr es ent In Cases 13 and 15 tod sehaic 
rrwsoQ to believe that in these casa trauma b 
of primary Importance foe the formadoo dl 1 
bone cysL 

The 8 cases which did not show definite 
algnsof fradurt at (be tlmeof adnusslonitR 
CDEnpUining of weaknen, with Cmp tf the 
lower ertranlty was Inveived. Vod, as a nde, 
the symptoms became manifest after a US. 
Wetlnesi of the afirtled boon, pathokglini 
frnctures. and limp are, therefore, the mofl 
Important among the early dlnlcal sympteia* 
of loalbrd osldtb fibrosa. Pain, u a rnk. Is 
due to the pathofogkal fracture and trilutw 
ofprnosleum but not to the dbease llsrif 

The question arises as lo lie cuntHe bo- 
portance of the pathological fracture In b»e 
cyst It b I frequent itataueot eqieaillTbi 
the Gerroan literature that bone evsts wl 
after pathologial fracture. The crpbMtwa 
b that the fracture leads to decretscu 
pressure srlthln the cytL Tbs statctncBt h 
Mied partly upon cEnlcalobservatloo parth 

however upon the assumption that bceecyW 

derive from bone rtto^loii ioUowlag 0* 

creased Intcnncdulbry prewure 

eTtcnsl\e hetnatoma 

In oor group there are 7 ca>es »jth 
logkul fructorc in which ooly cotTwrvath f 
treatment was fcOowed (Cases i 4 ^>6 9 
16) One (Ca^ 1) b cndrelr without follow 
up In 5 lostaoces (taws 4 6 S 9 jo) drfiaue 
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KiS 7 C3«c i; Gitl lo ^fa^‘ old Miilulocuhlid " 

cvsucl«ton of iilna tn\oUmL ihf inlonoT Cf>r Octoocr o hj-4 

lex \nlcropo«icn3r andbunl Mcv A , t is (»ul 2 * j vo'xrs ol<I Dnphv'^M lesion, 

JoUr 1I.C c^rux Vn.ao;v^.lcnor and l-dcnUKV- 


improvement could be noticed tollownng the 
fracture mth increased calafication of the 
diseased areas in the roentgenogram'' Ca-'C 
4 cspccialh showed perfect healing of the 
cj-st cavntj following tlic second pathological 
iraclurc One ca'^c fCasc with two re- 
fractures, showed good fr.icUire healing But 
4 'ears after the last iraclure swelling re- 
appeared and although roentgenograms were 
not taken the patient’s dcscnption is verv 
suEgestiec of an increase m sire of the bone 
c' si bo of 6 cases, apparently onl v i w as not 
improved the fracture, on the conlrar> it 
showed increase in size of the lionc cv si It is 
true, however that the observation time of 
the4 cases which showed improvement is rela- 
livclj short Onlj i case (Case 61 is fol- 
lowed up for 7 jears following first admission, 
m all the other cases the last control ceamina- 
Jwn was around i j'car after the fracture 
Therefore we can conclude onlv that the 
occurrence of pathological fractures in bone 
ovsts niav' lead to improvement and in some 
^cseven to permanent cure, but vre are. on 
the basis of our matcnal, not able to give any 
ehnite statement as to how often a patho- 
ogical fracture is followed hv permanent 
™gofabonecjst 


rhe improvement following fracUirc can be 
.plamcii In two factors the one alreadj 
antioiud 'is a decreased pressure with Us 
om rt sorbing iffect, the other is a stimulus 
1 osteogenesis and callus formation, leading 
0 belter cakitication and the appearance of 
oarsi trabceubUion in the roentgeno^ms 
If this It, true and if the pathological ft-^' 
UK m Itself has a good mnucncc upon the 

aaling process of bone cv sis then of course. 
. fr/^m cnro^irn? 


interference , „ 

Of iS case-s S were treated surgically, the 

procedure usualh consisting in cutting a wnn- 
(lovv m the thinned cortev and m scraping or 
curetting out the cavitj as thoroughly as pos- 
sible Then the cavity is swept out ''’'th 95 
per cent phenol or iodine tincture and alcohol 
In I patient (Case 15) bone chips were used 
from the same bone (tibia) to stimulate bone 
formation Two cases have to be ruled out be- 
cause of lack of control cvamination following 
operation One patient (Case 1 1) made a good 
and lasting rccovcrv' (5 year observmlion) 
following scraping of a cyst in the upper end 
of the femur In another case (Case 12), in 
which the cyst wall was likewise scraped, the 
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rtrlty w*M flnjost entirdy fiDed far bone 
ti*uc 7 month* foUowtag operttiotu 
t with I yrAT of ohfcrvttkm there are »(«ne 
ligTi* of ig^roT tm cDt bat the cavity U itffl 
v«y trig »od doe* not ihow i toore >n»f l#iA 
tendeoiy o( ^Ung cnallci 
Very definite t* the improvement tn C«»e 15 
in whfeh alter the tcri^ng of the big crsl ui 
the WeJ eod of the tf^ a gcwd nunXer oC 
hone chip* were lacd to fill the cavity In thii 
ca»e, 18 months after operation there wia 
mch mflrtfti Improvement, dfnienny and 
rocntgenolojicany that permaaent Oiie con 
aafdy be expected. The acqueatmtion oi a 
number of beme chip* a ihort time after opera 
tlon did not Interfere with the reaolL 
There remain a caacs (Caae* ij and a8)irlth 
decidedly poor Hsulti. In Caae rj patient 
tuctaued a patholonsil frictare foSowfaft 
curetta^ oi the cyatlc area In the upper cm 
of the ubU. which 6 cnoathi after the open 
tlon, did not ihow any healing teodertcy 
Padat biiited upoa to^tadoa. The othn 
caae a diapbyieal nit of the tfbiain avoeng 
child oi yeua, ahowed p fogre nh io (hnptte 
the occuTTeacB of a pethologkal fracture. Ihe 
radical aireitage wa* foOciTO by reauTenoe 
wftUo i moot^ A aecood though cinrt 
tage was performed, but the chU did not 
return to tlie cHolc for further dieck-ttp 
Of the 6 caacs treated rrr^cany a showed 
Improvement (obaervatioo tim varied from 
7 months to 5 years foUowing opentkin) i 
pabent (Case s) 1 year obaers-ation, showed 
rltelfl ImprovemcDt but the rooitge aognnts 
lUH re^valad a big cwtlc am. Two cas^ 
(Case* 13 iSl had to be considered faQorea. 

In Case 18 It Is true, we do not know how 
the second operatioQ came out The first one 
benrevtr was very rapidly followed recur 
reiKx This case we think, has ccrtaJoly a 
tfodency to kcsl mallgnaocy It aecm* to 
bdong to a certain group of cases In TvhIdJ the 
bone cyatbfiDed with solid daaite It Is, there 
lortL. not a real, but a paeudo crat Ttifs 
group can best be termed “boidertmc cases 
to ntaligBsacy They are wsre frequentlr 
observed with gUnt cell tumora W c ab»U 
disam this group later rooct in deUfl 

Somewhat differmt Is Casa It In thlsnum 
of 44 years. It b very Ukdy that the severe 


tnuimi to the upper a>d of tk liba rndW 

fn tranmatk neonsb of the bone, Icfiji rf by 

bone rmnptioci and cy*t 41 kt^g»ars«t TW 
thorough curettage weakened & bow net 
more and so there b no wonder that a fmtjir 
occurred Id the weakcuM wdght besrfaf fxBt 
The leg was amputated despite the fact tbi 
there were rto d^nlte signs of local recanma 
or more marked eiteiiafan. Decuhv was tk 
patient s desire to get back to work u qinckiy 
at poauble 

The good rtaoll obtaiDed in Case 13, b 
which a large cyst showed very test and ined 
healing after curettage and grafting of uu 
cUpt, the very slow healing fn Case 1 and the 
failure In Case 13 suggest very tt i o ng iy that 
the fim&g 0/ the aaaped cxrity wilh tnia- 
ptanted bone b the treatment of choice Eire 
daDy In greats cavrtic* and la older fadtr^ 
uab In wfKiin the pows of osteogeoais bt 
become lowered It secoa that we cannot e*- 
pecs a complete bony obGteradoe of the cystic 
defect by spootaaeoua bow peoduetbo. Tbh 
aetrsia, a* ac shall sea, to be e^■« more 10 ki 
the group of giant ctH Tnirawi. 

In 1 case (Cbae 3) Icatead of snrmry \-t»y 
tieatmoit was feijowed V«t dtfiwte fa 
pB tiv Ttaent ooiiW bo leen wftiifl t ye*/ ^ 
thoc^ there b a patbolofical fractm b llw 
hlatocy St seema tiat the hfahng proem hM 
entirtiy to be attributed to the inwfistbo 
because 4 months elapsed without improve- 
raent between fracture and first %- ray treat 
roent- One case b, of course, oot enouih to 
drew any cncdoiiana, but It seems that 
treatment can be usrf quite advanttgeoody 
In a numbs of caw of h»c cyrta. 

Finally » case* have to be aeD bewd 
(Cases 1 and 3) In which heahng oc utfus 
without any manifest pathological frtd^ 
or any ipedal treatnseot badde# Immotilaa 
tionin pdas ts casts One case (Case 3) < 
alts tdmlisii* to the cCnic ibovfd F“ 
fiffingtn of the bow cysts thcothei 
after admittfcQ. does oot rcveftl any 

logical atructure In the roentgCDOfTSins Tw 
a oses prove that spontaneous bealn^ 
bone cyst* h poasible with mtihrlis * 
m of the bony structure but It h certs^ 
rare. It can b o we m ' not be ruled w 
aotse wruTf fractures which could not be rec 
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opii7i.s5 Tvvnts;ont''U'ii:u MK pri'MU m 

thrji' ciiC' 

The iS pre^c^tt^i a\aK tNp.ial n* 
.I'niurh 1' ihtv '•h'n'i'>l e iori^rul Ic'-’iin 
the 'kckun in th«' <-in«e o‘ or ‘-iili I 

fih'o H o-tfiti^ In v}uu< numl'.r o*' iIum 
can-^ thi X ia\ {viu,ri' 01 oUn r iv'rtio nf 
the '’ektnn wirc tikn luit tlni n«>l re\( M 
nn\ ]iatho’n^ \\( hvi ni lfi\r\<r T> mir 
nntcnal (1 uhii h <i(t n.it nt into 

ih" crojpo! larilTixi O'ti. li' t'liro^e or In '<00; 
lothe ctn'r’liru! lom I ni"> n <’i Rv 01 tin 
hunturc, n dix-- not mt": jv> 'ddi tli^t • 
true ci'e O' Mirt^l O'"!*'!!- Uir< ■''v eef 
cnapgt,'. to •> stcr\'’al ri,-! jo-rn in tlif’ '-1’ ■■i of 
em ReTli 'dm 'n 'iiitrc i- ot,-'* o-.{ ri 
pei'lctl I), U(,-cnnnn n <n‘'' <1* loi 
O'ic’ii- tih'o •> wh'ui nt tlu ■’U' o‘" ^ Mat- 
h aid ttlI! Thtrluv '.it- Htt* I weivjr 

th. {Client tn 1 'O' .1 rjfu''- 

xnce a tv'll <~il I'lCtiirL ol t;i :u iiliro 

a-Ucdi-ra.-r * U 'unv' lo in hnviVi'- t'-ii 

this tv ndv hv CDineidi nr V ird tin '> i' no 
pivo' that th‘ jrvninlir/-.! fm (Uv(!.«{i<M 
tram the lor^liijii onv, I ron tlu folhn tri:; 
tt ml! apj-v tint It t ■ < . „ tin ni»!,o 
^haqih U.rahrcvl c-vm - ai'd I'n :a’ 
ueii lorim vtitli -11 tin rlnvct* rntm i innpi - 
tn calajn miial»otnin , {j.-vi ci' - v.itli 
xvvra! V milar Ic-'oiv 1 , (h^ .p, \ ,on < irb of 
n-m well localiro,! then m ■ IikIi .ni< 
, j' . ^kton 15 ctti n-'Vth invoKut 
‘1 CT'IU, run- V nh a ■'tnrtlv iKnhtiml 
a'lnhutnnfnllowinitnrtainarT-toniiraUtnK- 
re* liorcaer all oi ih can* > v' ith in»n 

tri' nl\ cmenl of the ‘'likton do not 
pi‘n"c to ihi t:ininli/<“i 
T k''v an Icjnr-il of the nornn' hlrvo/i 


^^01 p p VtiTjpil KK Vlt/l 1 ) f I SJOU 

Pamin thr ’f ' 5 "''^ kad e Matil 

ttn'ierimv j”” for bn ro montlo Hic rt« 
knr hall of th \r“ik)l'iculir cv"viic Irv qt m 
rinet an.i 1 1 ' humerus i ith tlunn nt; of 
»h= 'haft 

Tith sohl verc foun-I fi 

'nsticare-.il, ^'‘nubted material ar.i «' 
^’'oheaw iii'^'^S nrea was cure! 

konc grafts were und to fill 

Y rj t~r-l_'-Mirr O o n ( I 

* f ij 


drfnt \ta.pvtitr hdlo ii— i',rr'ii oo st n ril a 
*ira\\ miss vi d < 'i! u graft, h it tin csvitv na' not 
lilVtl ji r’lt 'eb V ;i cu re <d lltr li! a fii'in llir 
n-e^ fnu't wh V*. the U nr grt is i' rrrioveif v' o ^r,’ 
giyi’rr, r rf^tun ’ t if"itt < ' t'l,i iii OjK-ration Vn 
-‘14 'r jt„l ti !i g \ a --i"'!! rssi r irri n tie 
1,1- r' t < lajd Vs ,, (( c t I.M .nvi'’ ng the tn icr 
4 > 'tee 1 ' t V ’ I 1 I !'• ifi relalu n n. tl t Ir’nv ilc 
fi^ ' 

St 1 , tlis '( c ' (1 r lit -I oj-er t’.> . file 4 \ 'ic 

j*r > « r it ( • 1 , as I tji,. rd I lir < v si sis w cl! 

I \ 'r’tr,! .r I !ir ' tl !«>' r < 1 1 ' \ nv ji rtt rcs 

(' tlrjrj.iji^jrl.jltls'nicltlelr'rt 

g» 4 j*Avr'-s. .'ilc'tothiliuTrv iirvv'ti 

Irs 1 , 1 1 ‘ I ,'l,V e II, I II 't 1 rllr ' 1 ! 1 fc \ m 

• '1 » 1 -r s t , 1 rrs Ji rse"! I hr i\ slu Ir- oii in 
• e t IV r r' 1 o'' t! e I U V , Vs si U ; 'e O'. 

\ "av fi ' lores ! lie at I'crcrt tm a« ,> s i itn'n 

't»r\rits-'iir‘list 4 ,i''l'" abw sloieilli 
s ci'j’jC 1 1 r (r- i-imtlrf n-c'i s vtid 111 ’ 
srr"-r .5 tl, 1 r 'St - ri }‘ 1 ' 'r of a!l h e rs of tl r 
surV I sect o.r'1 o*' t" ' i all iv-t as 

( r ' n tl r ,1 !r" c !cv o' ) r b't ft ni rat t^ c 

j -r I • t ' ! d "r a- 1 1 ) et i! rd < I r r'l! tl e 

Jiff ftf'*ltc ii-lvsVf’ ills, as miljiati Tile 

ri~’ I ' .V 1 ! r 1 .’ S 4 4 ) r<-; ,;;v tl \ C licsj r<‘'r' ’! 
V. 1 e 

( V > ' \ jiv r-t ( e„r d! fr '’1' had ,a 

s'g* I ],., i! r tig! I leg I, ' ilir I 's, 4 n ■ itl' I’a 

I ft fell tl r (' 1 1 rf,. c dm is m and 1 url 5 rr 

r ’•‘i’ Ir. it' rcterd ifstav a’ n't n' 'Vtiptogis 
f’.c-tge’-i g'^js s s( ,1 r i tf, ' (,> drraldr eitent at 
irr n r . i i ' r-i d jV nd lo- r* ti -d of tl'C id) a 
at I 1 little i . r' 1 ' l! r ! I. h an i*ri r> ' ir c > ' V 
'Trs 1 ' [wr.ii ’c I n vriton n i’ rcattiii lo e ji'i,) 
I'l tin ii(> t 1 t! r t \ ' c 'tc's etrodar rf-ai gcs 

— ere al'o jor c-1 tn t! c < )'pe th *d ot tl e t U i, C' 

j-r I'llv “l>r'c t' r n-r' )»' ter rr iu*tea i as m 

vot e 1 d I r-c 1 ' -ntr' o' an'’ v'lcuv l>i mg of 

the tl! a 

1 't rs) V s. g sea a s* o'* Irg c I't e’ e returned 4 
r oilhs li'rr ball .rilora v < rl a as csscntnllv 
irgil vc tii!sr-r_l>n test \\ i<«rrina ir rneticn and 
Id “s-i v' r r strv i 11 fro" tib a 'bin cfi o-te tis 

I brn a 

'l>r vairuv Im mg of lie tibia rap dh bej inic 

V orsp ue.lrr the > right bearing stress dt p tc the 
brace 1 hr itg i as therefore nianipjbted under 
me tl-ts -V anil a b'rg b g cav* - as ajijd ci! Koeat 
genogranta o rronths after lirs’ adni's no shm eil 
th't the leaion had jirogrcs'val m the lover par, nf 
the tibia where a dtiinnt cistir are i with inerea'ed 

V ilgv s defiirmitv tuiiM be 'cen follov inr jKitho- 
logteal g-erristich frartnre \l the «ite of this path” 
logical fracture httwicti midfile nnd lo ver third' nf 
till a 1 dclinilc pscudarthro-is dcvciojwaj Con* dcr 
able periosteal reaction v as present p'adnblv liuc to 
the fracture (ollus formation) 

Operation v as done to nmnlhs after first admis 
Sion r ciiloralinn of tlic ‘ilc of the dcformitv re- 
vealed ji'Cinhrlhrosis with librocartilapnoiis tissue 
intcrpn cd between the bon> ends, Heck’s elnlling, 
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Jily gf7 gj Jssmaijr 7 ftjo 


o *<»■ r— ihriwm 1 iii ■■*riJw il rjiTr L iwiw 
im over rotirt tj Ub* tram vbjck tbe kaat iPtA 
ta beca mB0Vcd ( ) f San* l««aJ* after otrMujir 
(, WcxlntAl tadmii of cotta:*] cjitje tnoo u Cetmr 


(ocTvciM ei ddoaitr A mi «u ud 
Uut wu dtast^ U> tna 
Ttb4»t«u«mil«rrtnlociu»wn Ska ilM 
« tk tUspbvt altkoci pam 5ba kad bo ceasT^jrO 
cnxpt u uxnue of tic valfuc dcfcatait\ cd tK 
nffit kc «bc1> U dafialUi)- ba ^c c Ikn ikt icA 
Eatcaavv nir*ttjf« irllb m*«rr« bow {nft (ran 
til* oiha Ubxa atj coestlcred 

Some of the roentgcnopnuni in tie lut cue 
trere »caijetrli*t fuggativT of a codDcrtioo be- 
tcrecn the two lenoni In the tfUa In tic »eiue 
that there tu Dot a dooblc leskui tepented 
by DonnaJ bony toaue hut only one eitcBcCfl* 
almoat through the enUre diajiiyfi* Wtboat 
doobt aixh an e tt emhe booj mtohnneat 
w*i praent In the tuo fofkmfaig avi w MA 
at firit Imprearioo a c em ed to be ihrpie 
of JocaHacd osteitli fibro** The finding'^ 
thoc of opeiatioo beraevor trad tie eJewtf 
but coQitanUy pro^readTB diaracter oS 

lesoQ leading to an eTtcMhe In ttilon fd tie 

roajTTTir catity pointed toward a »ej*i»te 
poaitioa nmoog the caaea of oftdtls fibftr« 
OBOtrp c. o rr ai T ia naaotx mm*'- 
yoxoTToncA 
Ca« *i <(iri,«Bedi tear*. 
iscTt>«ii( hiDp dmtaa lie lut TV ^ 

•tarted faOffmiaf tnaiii* to th* nxbt aip ** 
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I; Hr,- ^ <'H K. -1 

1 :/''“',^'’-^ j,' f 
m-r 1 r n 1 '(!r ! 

rn.. 

Th'- ^ 


■'•'■ v' in <’l r \ I itri 
'i • ‘ t’ ■■ »>i .<t < f t! C Jr u t 
'‘'•"(ll.'r ,! t^r ii((<> 
i' "civ t'%lc ; 1 .iir iri iJ c 
fc r *'* ll r It 'ii, 1 1' »j Ur 


M c- ! t/ ll,r ijl « 
S' (Ii'iirr ! T ( , ril 

^ I'i Ittl ltr-,li ri, <ij it 
I -n <n rxinin tmti mi «(1. 
' ‘f' J r? tnr 


■ ii\ riir pr.n f. 

's'crii ll r .lucr t>. iti 
^‘>"■ 1 . Ihtcio. 

7 -r I(l..x! <1 

i-u l. 

'f; T V *" \ ’’’ Ifir ll llltl f ■ 

r=cn/ i *' t!-** ^ Ilf M rill!' 'll! (1 

fl' "f ''ir I IMt lOIl''>.|r<l III 

<3nt\ V ■>.; 1 ' ' 1 ^ ‘ ‘Illri I I Ilf 

mfu Ulh ill n lilmMiiiiii 

'"P'-I'cinv ’ 1 


■ I* tlij'l (it 

I' lttli|lo"( 


IIti It riii!i>>.u 
Icjmtl ». iritr 

tcsiirtlni ih' Irinr (nil' 

'S'Tc marli-ii Cmi cxUni Tn<l tlul imi Icul ti 
'"'lol tllt;fcm,ir'l"''i^'^ It non in tlic IIIifH 

I>i^lalT,fnt (L ‘■'^''^n'li.tl (linininrtl iiul mrii 

' ^'snolhcnrrn ll'iftl ')J ilii ‘■h ifl Mirri 

<ht juricitnn ,,r t'nlH'I tisliii|mri)'i 

"’'■'nllv'i laur ’T't'I'llt- ind Itiutr lliinU I lirn 
•hcsanit liiit fi„' '^‘’‘^’’’‘^tnt'Kr'Un'; uirt C"iiUnn' 
'iTcahr’ calnfir-,'^'^ ' intillicnm of iKirous iiitl 
lion 1 liiili iir^i ,ir 


t f I’lr 1 Ir- in tlir 1 ilrr il i iirlc( >' (■> iim'itlcr i(il\ 
ll Ki’ nl oil '•(.lirtt tiumlJlH fiilliiuilli. ('[ll r lltiill 
ll-i r 'I iitrid >, f 'H ili'iu ri! <1111 t unrc ••(tl ciInltrT 
li in Tl I ir 'Ur III 1 Iinii tlir Irint Krtf*' "rfi put in 
1 1 r irrr;"!!! ir '1 riit tiur m llir fi ninr ll ilniihs m-. nn-. 
I" ni'iir r\ it't III r'l'tinlh Uic inrliiTl fiirn», it 
llir nirtl nil I'J iniilillt nni! Innr' l!i r K m is <|UUc 
iipK mulinr'l imi liclinnl li\ 'o nc n-ltfi rlrrfi'U 
\II II Id Imiih Ilf lilt I'l'ili V dc mmitnc ''i\ 
I iinll <■ liter t \r irs iifit r iipi nlnmt tlirri \ t- nn 
iloi III limit ilu \ir( ixtcii'iM in til\inirnt nf the 
frtii'inl ili 3 [ilnv < ui'l c [hti tlh nf llit milcr ccrtci 
iilmli I n>. irrv tliiii In trinmi friim iiithui (tittn 

irn iirniiln I lir [irnrrv' cdrntliil friiin llic ii|i[it r 

irirl i(ili\ st«. (inn nu ir'I In the inni tu>n of nntitllt inti 
l"i It ihiFil' II Id! In inirlnl iisUiijinrii'is jinii ir 
rr,iilir Imiii. siniiiiirt liiil uilliniil ilclinitc ti>.i 
fnriii tiKiii \ in <> (Icfiirmiu of "-Iiifi .mil neck 
r-iticiil lu'l Ihcii ncll ill the Imu. <-lie n ill cil 
null Ilu It pu ll p lit Ilf 1 COM (. in \t lime- after 
n ill inp I lnnp iMi ‘•lit liatl -oim pun -it the u[i|icr 
mil Ilf till femur Im'iniuh is the \ ru pictures 
sliiiiM tl 1 \cr\ s|ii« Init (lelinitc propress Ilf the Icsion 
mil ih fiiriinU innllur aUtni[il it curtUlpe hone 
I nflinp Hill rorncliM osltotnmi seemed to be in 
■III lied 

‘'eiimiliiper itiun (r \ c irs after the first) J hroupli 
I liiiipitudiinl lateral incision, the iipiicr Inlf of the 
riplit femur nis riiioscd from the trocinnter down 
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mnj Tbe perioauua ««j Unfrpai, corttoi 
boee «u (ooad uroftic MxmtJi Tbm «u 
coa«ida i bte ibkkealaf of tbo pai<Wnre om 
iTocbuUT Tbo« «c« tiao « ddect la tbe 
boat, AIM bj* nr riwt, ■ t tb« fli« »bav • vtttlov 
«u ei( la tb« booo at tLse of fif* oparalioo TIk 
irtuk upf)cr esd of tb« foDoi atud Um mAoUuy 
carlty i«re fOM *ftb a firm, akite tkalrfl of reibcr 
Ufb coo^eKT LB abfdi a fev of btmy 

liacoe aoo looodcd Only la the r«t((n cf 
CraaloT trodLantcr toma fn^U alute aod aofl 
grurofatfoa tfKua nj cacDoatered Tbolkutoaaa 
cjpanriim t0i>ani tba coctkal bona uhlcb tl^ad 
roogbst* b/ eraaMB oa It* Iuht tt4* At tune of 
opontfofi It Kcffled that the satire paibokigka) bt- 
nt i-ta mwod from the upper half the d»- 
tpinih Normal boar marro* su cncDOBtered 
at tMclhtaJcDdof thecaoccrmtioa Tofadfebooi 
tb* roentfcoofrajiia, boaerer. aome too is tbeioacr 
half of Uiadia^yitf remaiaed It did ooa aerm wmt 
to c ofTfc t the de f eomiiy cf tM femur bj a* eatc 
o6mr at thoMiae tfnr Tha boor aai quit# pocotre 
aad even more wtabeoed br the ndieal Ly er a U rt 
prtcedoTt A bsp^acacaU maaapphed 

Patfaciofical narmnatjoc of the rmaowd Umt 
afwvd rtzj daxae fibroa* t3*oe aitb nftbrd^frv 
vtaaela Bmy trabccola aero naherlded lO aa ir 
rcfnlaraar Moat of them arre of Cbroof t>pa rritb 
food odoiicatKU] of th* ctstnl portxaa. aWea* 
tba npeffimal Urtn aea atill oeteoad IV’h ai artr 
boar trahccalc tpMrvd, the boat marrov la thatr 
Do^borhood aulooaa la ceOa asd vemda, and 
ftood Out Ttrj diatiactlr by it* paler ilaio fram the 

•anrovaljBi deoie fibrxn maiToa ll at* fro* 

qoenlljfoi^lhattmaller fba of )c^Dferaodtha*' 

(ora loottf booe BiaTTOV acreabaoat coo pletdj aor 


rounded by a fnwp of boay taieod* 1* tk« 
pitta the enter ode of the hmj t nWr 
father BBooth aad the detaa fibnn b« KMa 

ahoaed coecemtnc coodewtifn of It* ttwn taafcl 

to the hc«7 tiabetala: Tba b»o tmlae* aS 
fared th# ioow hue atm gun *im^ 
•oeset^ ihoaiaf oateoUutfc boee iMtM 
aosKtlnKi oatcockabc boat reaorpbaa 
bc*M hM iBxlerfCM loiiied meeptA e dKm hri 
tba Bxloateal tarfice Fibro** kee wt** «» 
iDaadiBf the cortical booe alou tb* ^vetdao 
There au rery httle perioateal rmtioo aa theoj 
aide. Thenctiiieaftathitcf*Eunad\tMrda^ 
of oat e na fi brm a 1 th exteod re Kunsf of th« ftr«m 
hooe namnr la aorne pker* iha tear 
tithed Bidh a dtfne imt lajp ara* am *a 
akbout aar beny tame aad aith h)*JK 

driUKjabcai of coUtfCUMi Aben 

hiCicnt mda aa aoeaestfd t e u werr Tine 
mentha later to conect the marked raroi defoaim 
of thaBcrh aad abaft, a baf o^qaa eatrotcoyin 
perfeinDed A defect la the cortrr fbl nanacd 
The BMdaCary canty vat Amod (o be AVd aiti the 
aanadeiiaa material e* It tba tjDKcf bat tfertM 
recarresce of ortdtia fibnua. Thebooe ucanltaf 
ovt thomuhly The dotal {tifTMaU cf the iesax 
»a> brtnfst lalo abdartM to uafW the tun 
defeenuty A ctrtfca) booe gnft au mjMedhaa 
tba mat tfUi aad pfarrd a tba onty ta the tn- 
chutnk tttM- A dooUe bip ipua cut au if 
pfied. 

T ny pidarn ahoved rtry food correttnaf Ik 
deformity Mlovioc oNlqoc oateotoaiy The oat 
au renenyd j axmfha litn apenbea TheMtnf 
omy na umay haakd a*d aoj^beunf «m *1 
loaed ifi a ahert bp ipfca cut, ud 0 BKolla efts 
opentko aitboot any npcort. There auaepiia, 
hot tbera a u aiin a marhM harp dae to the •hhKlff 

foanlEdeney (cea* rut) \ ray niettrei lo ocotk 
foOoafnf otfeottay iboaed perttct beehif «f ik 
eateatesy aith very piod caSua formUxa. TV 
ojjptT tao-lhfjd* of tba fejaor ihoaed a gnat 
ber of «n»Tt cyatlc am* aith a «ane tsOe« «■ 

mbecsiarbataeeo them tod ray good olafoatea 

StJI, frem the T-ray pKtnrea, the proem •«*•« l» 
beactrre 

Brfoce entcriog the d»ctii*ioo of ll» a®" 
usual aaj Intereatlng ca*c of oatritb fibrott 
ire ahaB report laothef otac »hfcfa lo tnaoT 
respecti ta Hmilir to Caae 3i 

Can at A male. i jan td are, 
old had a ndden »h*jp pala la tie 
abaft of the left feomr aith mu*de ya*«i 
aiucfc of paia in. erred freqaeBUy tapwily 
aattiif to»cbooi(j«de») Three aeela aftg 

mlml eefaode ba alipped aod ftactered tbelol 

He au pot In tiacttoa aod cut. At tbe ‘* 

the MBC i>pe of achin* recon ^ X-ny 
«ei» taiea aad aboaed cavitfo 1* Ibabooe, aad ®* 

doctor toM him that ibe fractar* had hem pat^ 


rivU'^’i^ 'iM n Ki 
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uc nirfiiiai il'i'M mil' 'ne 
-- -- \ hci till ll Kiftii ll l*"nt 

■ cm in 'cicril [I ccc' and jiiiiincd lirmli 
'll') Ihc cant) Ilf the femur Iniimilnli/'iti'n 'i> 
tili^icr ipiinl I'Hicnt midc a t.n'xl rrcnim 
\ ra\ pictures i month after oiirrilion shu'nd 

luC ^ in'Jo\ m ♦)!! .i ♦!.#. . If Kt *-<irttnn 


iJiiUT. in itiL literal O'rlrx <A the 'luhtrorhan 
t The ci\it\ hi<l I/tcn filled \ iih i num 

hea\\ corlicil lKin( pnft*- 1 he fcmi-nl di 

^Pnxiis shoi ed vidcnmc of tlit hhift vitli 

im ^ ai»ptirancc is m the 

ri>erihir(L J^Iosl mirl cd i »<knm^ <;j>ukIIc shai>cd 
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lirii s, ^cr-U'c id ih- "!d fricturc wIikIi had lulled 
th r-^S'l 1 > nilus fi'innii'in I lie luiin siiui 
lure VIS cm .rrenil.r '»ns|stmp <d 

IS s I iih .l.mdtne > md ihinnint «d the cortei 
(run ' illnn (eruntni Imi' aUni'li' l 
1 , 1 . ol .limn ritn.ikd dm.'sl ..mt.nmmsl' from 
tl r iipii-r third dmin t» the jumti.m <d tiu iniddli 

m dl'i tr thirds llurri'isim oft tissue in\ oK t 

"'‘'r'lliint returned ; v eves after the opcnlrou slat 
me tint ifter leiinm the hospuil lu pnduilh he 
III! to use Ihi left li'"er t Mremil' I ne numths 

aro li.iic'er the ..-iMU <> -' "’P"'"’'' f'’ 'I'l'titcd m 
the sime iiitcnsit' s,, tint lu h uHo use < nilches 
„iin lllmel iiicnutir\ it ckv t n diffc rent uii isions 
slioi n! n.irtnil Mines On tin Insis.if the X m\ pie 
lures Ini' tier the remote Iw.sMhilit' of lumc i rise 
of h'jiennritlnroiditm "IS consukrcil X ri\ ine 

tuns of ill the bones of tlic hod' "ere tal cn but 
ncrc ncpitiM uitli the ixCLpiion of the Itfl ft*niur 
\ri rxplontorx opcntion td the pinlhNroiti ^tlinds 
,1 ,S rurformcl Ml k'nr bIituLs "ere exposed, but 
there "IS no c'idenre of enlarpement in in' Xonc 

of the Rhnds ' IS rcmoicd 

I'lliinl VIS seen last 5' 1 \cars after opcntion 
He Inti heen " iHimr otT and on "ilh rrutclic.s He 
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Jiy It Cam »| 


hid t» compltntj At fgCos-w enffitaatnA tbt 
\ rajr ptctnrei tboied CMOittal^ ttw um eouit- 
ooe Tba boM tnfu bad UVee '•dl tod It •Mvd 
that the UD^ portm oI tb« poroMant ««« AOiac 
ID OKtir oct tbe ponax cbiafTt m l6« diap(i>d« 
anctcllthcacac 

Both otaes (Cai«s Ji &nd a) have la com 
moo the fact that an a^qMrentJy a fmpl «» caac 
of oatdtif fibroaa — aa far aa one can jitdgc 
{rom Uk \. rty plctom taken at ooa<rt of 
dlrucal ■ymptQma--doea not aherw a teudnu^ 
to heal but rather a iknr but tJefinlte, pro- 
grenkKi with gradual ia\-olveincnt of the 
upper two-thirda of the fecotal lUapb^aia. 
"nicproceaatoaaini.ho'ftcver confined toooe 
bone aixi there la oo toft tttnie Im’nl^-emmt 
It U a queatkin whether the le«OQ crteodi 
■imply through continuity or whether there 
are te ' v era l foa leparatcd from each other by 
oonoal boay Uaaue and bone mamm The 
rocotgcoograma In Caae ji acmld tuggeat the 
latter poaaibfllty aad »o wemJd abo the fifld- 
ingn at the time of opcralJoii, aben the kraer 
end of the leaofv waa reached In the marrow 
cavity without touching the detmjte \ ray 
focus In the lower third From the ttudy of 
the hlatotogical aectioai one baa to a^nit, 
however that the «preading of the lenoa may 
fcJIcnr the void canala of the haverBao aya- 



<3 < 


r«( 14 CMC } Gut }7c«niAd tmSaltial W m* 
tJ lUxoB* tiUKfriWtiwr ■« #t tk 

kti tanwTTO ud t»lMl lc»i at tac 

aim, •facvtoji KTC^racat of tkr ndaa Md kao^ 
tk* tkaask Aetm 4 *aJfnar Tie» W Irt fnaar ittti 
c&d A/t 

teas (b the cotlkal boM bnida the boe 
najTDV rpacet arid ao roeet^nnfogKallyap 
pajTsUy Elated meduDarv foa mar fOll be 
cohemil nlth the main loom 

Both caiea abow paactJoJly » teal e%jt 
formation The bony cyatic areai are flkd 
wrth denae white fibroui tissue of rehthrir 
high ctTulateDcy The dawiy of tie fflrtwf 
dwe aet ma to be a cbararlaiitK sign ^ 
theae ledoca It cauinot be coaridered u « 
ahirple form of icarnDg due to the Iccg dura- 
tion of the proceai became the nine ante- 
rial bad relonued m Laae ji during the 1 
mootba which elapaed between the aecood and 
third operationt It la cpiestfcMable hownef 
whether the deaoibed hiatoJocraiJ chaajrt 
with the peoiiiar interpoaidoo of iooae filstaa 
bone marrow in dcaae almost acar4iLe fibrto 
tlsiuc vrananta a aeparitkn of these cairt 
from other caaea of o^tdlis fibrosa, aho irom 
the hiafologicaJ viewpoint. Furtbe iwlio- 
iogical ahidy 1* rtectiaaiy here to deode tfc* 
question 

With the teodcocy to apanBOO fo® • 
certain rcaiitancc to aurgicil 
21 waa operated upon three tlmea a ad 
•homed roentgenofrapbic dgna of 
The •ame is true with Caae as In whki tw 
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'>1^ oa~Ur pr.,a-v "lul.i i,oi in vi.m,,, <{ In ^ 

fn\-.uM r«, 

ca -N ni /■ *1 1(1 mini <if ill 

ti In Miri ilint a1 

roilr lion,\.r llu. .|.u 

T>aniiul ’"■'^<"■’0 t'-niun msi^n 

'^tnl (Mu rW^' 

^'K'lrrnl,, >'"1 nl•^>I)h^tlt bn 

ninrc a» c(,„. 1 ’ " 'li'n-nl aim 

^'1'' normal I 

Ibis is nhai of .1 uimor Hii 

^3TKoi ca ''nhioun r< i‘^n iln 

^mi nr? '' 

bon of the ,0 '"n\(n cvitii'-ut ]v»r 

''^n<- bul tr ''1^ dot-, noi kad to norma 
done, ni.rous i.smr lulb a in 



I \ I I* II11< ’V| 111. It n' ij r 

' V ' *, il t- i • I t J.’ ' 

b 1 '\ inln.nli oi j>nnnti\i librons boni 
U'^m 1 b‘ ]'i tio'ii d Inmi {ornntion in tin -c 
n^i - N apjiuinlh norin.d .i^ lonji i-v lln 
torn. il Inmi i- ■-iill pri-’iit ilu j't riostc .il 
'Uri.irt 1 .. '(noDili uid noiliini: ''imci'-ts .1 mon 
in iri ml jtnrlu ij'auon oi tin jn noNtnnn in tin' 
pitlioln^nnl prou "> llu hlttr '■( . m^ lo bi 
jonliin d < ntirt h to tin Ihuu m irrow Jfov- 
i\<r if tinn r .v patliolo^nt il IracUiri or if 
follov* lilt, ojn r lUon a larKi r (Ufirt in tin Tor- 
i' \ ill-, to in lilicd in i mort .iditjinlt slim 
tibis I- t\irii‘-(d iiixni llu ]nno-tinm uhuh 
tin 11 n vnl- it-, normal jioni r to ostcojttncsn- 
I In'- fai tor (onid In \(r\ wil! obnoraid in 
both tin. I 

J rom tin -linh of tlu-i a la'-i'- and irom 
ob-Lrantion of ( a*-! '■ lO iS and ;o U 
appi ar- til il tlnri ir« cirtain r lvi-s of ostoitis 
libro.-a (ot lln ^olid not cN'-t forming lajitl 
wliicli •'Itov difimti ‘’it^iis of pronnssion and 
n I urn in ( di‘'pili '■nrpual mli rii n nee line 
lannol lx <alkd ostiili'. fibroma loc ili'-atn bc- 
caii'^i linn i'^ no rta! loialiratnm stnclK 
^piakinp. It Is bittir lo speak simpU of a 
monosseoiis t%-]n of ositips fibro«a Sncli 
cases makt tin nsualh pood prognosis m rastb 
of osUiiis fibrosa somenhil doubtful 
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fit ir Cu« »s. 

li we aeg}«ct C*$e» ig ud to In which 
more thro otra bcrae vu la\^lved me mmy 
(Ute UuU aU Ute other cua even If as extos- 
rive IS Cases ii and ss m er e 
krioos wfth etsentUHy nonnal blood dion- 
Utijy There was Dothiog to auncst a meta 
bolic disorder oc the baris of the bony 
JeaJoD rtudd have devrk^wd ^ e must asatune 
local Irritadre factors in the booe marrow 
which lead to the charactcriatfc picture of 
oitdris fibrosa. The presence of more than 
one cfmuniaTbed lesion In different parts of 
the ikdeton, however nukes It iwt onUkriy 
that mt least for a rinsshcs of cases a cestaxn 
prcdlcnsiDoQ of the skekton to fibrocystic 
osteodystrophy has to be assumed, prohibly 
upon an eznbryniilogica] basis. 

This Is even more so If wo find cases in 
whhii the dlftrlbatioa of ostdds fibrosa fob 
lows certam anatomical structures which 
make it certain that the iesfon must be caused 
by intrinsic (endogeocius) and not extrinsic 
factors Ss for lostiiKe traama. \l e had tfw 



Fm T *1 trwneSr Dita> 

0«\aiait tkt Wt fewor lew mtM W Wt 

Stdetir 

opporlDfutv to study j cases (Cues jj t4, 
and »s) mith strictly nnflatenl diitrlbaticm 
of the dvxtrcplik ierion. One case had hna 
preyknaty reported by one of the lahoo 
(E. Fmjnd) and the tens osteodyshopha 
fibrosa onOatmlcs was sutgestnl for tUi 
type of faJoa We report here bnefiy the 
case again. 

Csax tj A ij >esT old rid. at iftof Lbenatt 
hasp tVMa^seaxsoldrimtrsctBRdtkldiKwr 
Tliaa \aa acM boey uk« aher i Twef tactn 
sad fiuna la a pkuo casL U0 sstbs estri 
(hat the left kt kid bsra bem ca| profrawnty fs 
tag the kst ytsn Oa phnicsl cnwiBihaB m 
foofid a Bee dereiojwd aklte ixd vrth wdW 
uyuuoeCry of tbs tars sad txtitclda Empccaty 
tbe kfl aUeatr aboied a jaa/lid uCBwr 

sod vtrua boBisi \.ray ;* c lan a *i th« kok 
apiise, prins, end Moes of U» nfht cxtRfiBOwdd 
not rtresJ patbdoflul chauftt TV Irft Vnmna 
temkd deftnits hyperostebc ncrotk 
volnaf ahwwt the entire duptyms <a "* 

dual end and In the appe qjipbywi cwW a«mu 
beos ftnictiife bs wen njert s** a* tbssW 
fetw and aonri ihifkenlTtt cf Iba fafk)^ ^ 
oortica) bc«# «u markedly thuaed o« aro fwm 
omiy a very thin body hjet slrich, *■ “ 

platf «as compfetrir ^ntermpCed Tba »uriae» " 
Um diaphyib *t* unKb. and tVre 
of acdrepenoatesl bo«eappoait>c« TVus dw^ 
tbsb«*ws»^i!»4y»ad.^fiiet,'ac mily to-i fc» 
nob! s tMzals s U w ju e be ae« TV* 
probabfy repisaonted aieai of apMXT ^***.*i?, 
tV ;wtbo<orcal chanaea had aot >rt aCT*w /i* 
jsctnrt SIS that of diSoaa uileupuaowa *jw»t O 
feemattoa. In addilMi to iV waited ■ 

thlcksesB, lie dkpfcysis the™ ed ako • dmoairt 
emse tafth tthia*J«rtht uch) 
boau>( m the third Tbar* were W 

ftewit ox healed trBCtarea ^ 

I.**** Millar to those ct the kn«rs* 
in riw diaphy« of the Wfl radna a»d ts Che was 
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the thumb Essentially the same structural changes 
were also present m the left femur, only the epiphy- 
sis of head and greater trochanter, the distal metaph- 
ysis and condyles were spared Of both bones of 
the left leg, only the tibia was involved Almost the 
entire diaphysis showed the same hj-perostotic po- 
rotic process which led to an increase of thickness and 
length, resulting in bowing of the tibia There was 
marked valgus defonmty at the junction of middle 
and upper thirds The changes in the left foot cor- 
responded to those in the left hand, the bones of the 
big toe onli were involved There was also some 
irregulanty in the bony structure of the first cunei- 
form bone and possibly of the scaphoid. But it was 
difficult to ascertain whether these changes were 
due only to atrophy resulting from disuse 
For further mformation, a biopsy was performed 
at the junction of middle and lower thirds of the left 
tibia The histological picture was that of osteitis 
fibrosa Blood chemistry showed normal values 
(calnum it i miUigrams and phosphorus 3 g milh- 
grams), phosphatase were increased to 32 5 
Because of the roentgenological and histological 
findings von Recklinghausen's osteitis fibrosa was 
considered as a diagnosis and the parathyroid 
panm were explored No parathyroid adenoma was 
ound. The two lower parathjToid glands were 
removed The histological findings were normal 
A mrrective oblique osteotomy was performed 
r. the eiKtnc saw , m the same manner as m 
se 50 There was not good bony callus formation 
patient ^owed good correc- 
deformity and was walking in a hip spica 
a j roentgenological control examina- 
admi5sion^°^ show appreaable changes since first 

olif ^ ■'roman, 23 years of age, when 8 years 
placK ^''^Jjroke the nght humerus in two 
At tho ^ deformity m normal time 

ftactnrprfls^ 10 she was thrown from a horse and 
ncht hum ^ lower end of the 

burt tte' This healed in 4 to 5 weeks She 
admission nna j forearm 3 months before 
she ^ I ^ «k At that time 

eiammatinn hospital and showed, on physical 
of the right burners with 
thirds of the middle and lower 

ati> other other deformity m 

face skeleton, no asymmetry of 

skeleton but Jm ^^^'’Srams were taken of the whole 
no '7 ‘^^“^ded since They were 

s’Sht radius '•h® nght humerus, 

t's fibrosa cisif thumb A diagnosis of ostei- 

*Peaal LmH nf made and at that time no 

‘It theatre of ®^™ed to be mdiicated 

ncht returned wath a fresh fracture of 

lower thirds junction of middle and 

bad atiendefl n ^ that m the meanwhile she 

’®S this course she 'a nursing m Chicago Dur- 
nght ndiuT^e fractured the shaft of the 


cast, 


and thefr-.^f'*™,''^ immobilized in a plastei 
the fracture healed within 4 weeks Possi 


bihty of hjrperparathyroidism was considered and 
the patient received four X-ray treatments to the 
neck region She was m the best of health and with- 
out any symptoms from her nght arm until she frac- 
tured the nght humerus a day before admission 
The fracture was set, and she was put in a shoulder 
spica There was good callus formation in 6 weeks 
Blood chemistry showed normal values (serum cal- 
aum 10 7 miUigrams, phosphorus 3 4 nulhgrams, 
and phosphatase 5 4 milhgrams) 

Roentgenograms were taken of all bones of the 
body but pathological changes were found only in 
the nght upper extremity', and here only the bones 
of the outer side were involved humerus, radius, and 
bones of the thumb 

The humerus was considerably enlarged The 
enlargement was mainly due to thickening, but 
there was also some real lengthemng Measurements 
of the roentgenograms showed the nght humerus to 
be IS inches long, the left being only 14 inches long 
If one considered the existing lateral bowing of the 
nght humerus, then the difierence in length became 
even more marked The upper and lower epiphy'- 
ses of the nght humerus showed perfectly normal 
shadow, the entire diaphysis, however, was ^together 
pathological The cortical bone was thmned out 
very considerably, espeaally in the outer side, but in 
no place entirely interrupted In some places it was 
difificult to speak of a real cortex The bony shadow 
ended sharply toward the surrounding soft tissues 
The penosteal surface was smooth, the diaphysis 
was remarkably thickened The nuddle of the di- 
aphysis was 2 inches in diameter versus inch on 
the normal, left, side The bony' structure can be 
called a diffuse osteoporosis with an even more 
marked degree in the lower half There, one may 
even speak of a cystic area from the roentgenologic^ 
point of mew Where the more solid bone tissue bor- 
dered at the cystic area, there one could still see two 
transverse hues of mcreased density, suggesting the 
places where premously pathological fractures or in- 
fractions had occurred Bony trabecula; could be 
made out on the inner concave side where they even 
showed a certain static arrangement, whereas most 
of the porotic areas appeared in a more diffuse 
cloudy shadow The normal outline of the humerus 
spoke against active penosteal bone production, but 
one found at the upper third of the outer cortex defi- 
nite signs of penosteal bone formabon m form of a 
layer of porotic bone tissue at the surface of the old 
corte.x 

The only bone of the forearm which was im oh ed 
was the radius The changes were %eiy similar to those 
of the humerus, but not as extensive The upper 
third appeared blown up to about twice its normal 
size The cortex was markedly thinned out or had 
even disappeared entirely Nevertheless, there was 
a sharp outline of the bony' shadow every'wherc 
The bony structure of the uppier third was again of 
the same hazy, cloudy structure without definite 
signs of bony trabeculation, but the whole area did 
not exactly give the impression of being cystia The 
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portions Very characteristically, the epiph- turbance of enchondral ossification with for- 
yses are constantly spared and the diaph- matron of chondroma-hke tumor masses at 
yses show vanable degrees of extension of the site of the metaphyses It is observ^ed 
the pathological changes This is also true within the first year of hfe and usually leads 
after the bone growth has stopped and the to marked deformity and shortening of the 
epiphyseal disc has disappeared, as shown in affected extremities In our cases chnical 
Cases 24 and 25, both about 22 years old One s3anptoms did not develop imtd after the 
has, therefore, to conclude that we deal here fourth year of life in Case 25, the fifth year m 
with a purely diaphyseal pathology, evidently Case 23, and the eighth year m Case 24 Real 
with disturbance of the endosteal bone forma- shortenmg as m OUier’s disease could not be 
tion and without partiapation of the penos- observed On the contrary, the mvolved 
teum There is nothing to suggest a dis- bones m 2 cases tended to mcrease m length, 
turbance of the enchondral ossification The and there was a real lengthemng if secondary 
bone production at the epiphyseal discs seems more marked bowing of the softened bones 
to occur quite normally It even appears that did not occur Besides this, the roentgeno- 
there is mcrease m length growth, probably logical appearance of the affected bones was 
due to the hyperemia of the bone marrow of altogether different from that m Ollier’s disease 
tibia and fibda This could also be observed They lacked entirely the coarse structure m 
m Case 20, which showed multiple involve- the metaphyses with the characteristic club- 
ment Pathological changes seem to become Uke enlargement They showed a more or less 
manifest with the so called “mtemal mold- extensive mvolvement of the diaph3^es only, 
mg resorption” which removes the primary with changes which best can be descnbed as 
spongy bone, replacmg it with mature lamellar hyperostotic-porotic without partiapation of 
bone of static arrangement, m normal cases the periosteum Agamst OUier’s disease spoke 
In the affected bones of the 3 unilateral cases, also the absence of cartilagmous tissue m the 
flowera, the mtemal moldmg resorption, for piece of tibia removed from Case 23 
Mrae unknown reason, mstead of leading to On the basis of the findings m Cases 24 and 
me formation of lamellar bone produces 25, another systemic skelet^ lesion has to be 
brous bone marrow with fibrous porotic considered from the differential diagnostic 
spon^' bone The process is evidently of Yiewrpomt, and this is the melorheostose L€ri 
'^'mation and only of slow progress This was not done in our first article because 
apparently m early of the imilateralit}' of Case 23, aU the cases of 
i-ses n gradually mvolved diaph- mdorheostosis showing only mvolvement of 
nh f p ^ roentgenograms of the one extremity m which a number of bones 
loEi^ 1 patho- (never all) become changed in a very pecuhar 

d«d f affected bones do not way L§n compared the appearance of the 

mcni° f center with gradual involve- mvolved bones very adequatdy wnth the flow 

surrounding hedthy bone, but of the melted wax along the surface of a 

ent candle There is, similarly as m our cases, a 

merire? ^ are separated but may certain ray distnbution of the pathological 

picture of a diffuse process, the flow, for mstance, startmg with 
Inth 1 scapula, runmng down the humerus, ra- 

lo defin dius, thumb, or third finger By the way of 

aailatcid'^'^ osteodystrophia fibrosa distribution and by its monomehc appearance, 

certain ^ possible and to rule out melorheostosis has certainly a strong resem- 

a nnmbe^*^f blance to our Case 24 This differs, howei er, 

aaq, , sj^ptoms m common Espe- quite considerably because of a number of 

celcd out r ^ “i’^'chondroplasia had to be other symptoms hlelorheostosis, as a rule, 
disease anri unilaterahty of the affects male adults The average age of a 

disease ho ^i'^cmetry of the face Ollier’s great number of cases reported in the htera- 
’ "C'er, represents an mtnnsic dis- ture is isH jears The roentgenological 



56 o 


SURGFRY GYNECOLOGY AND OBSTETRICS 


tppetrmco b very typfoil, coo*I»dti* in an 
CBteotderotlc oroctu wbldi affecti epipbyib 
ai wdl u dltpiiyiU, endosteal bone u well aa 
periosteal btme, Wdlng espedtHy by the 
Utter to the Irregular of the bones 

with drop-Uke prcanlncncea on the periosteal 
SQifaeea. Our a cases were both very young 
gIrU when the process started and tbe v-tay 
ptctnre u characterised by the hyperostotic 
pocDtic change, which meara that the affected 
boDes show c^ody ihadowi (portksU) with 
diffose or spindle sliMjed widemog (hyperos- 
tosis) So despite tM mopota^c affectkn 
and peculiar systemic anatomkal dlstribotkm, 
meiOTheostoeis can saldy be ruled oat. 

tu^TWM or offTEom'STEOnriA rasoax dot 
LaizaALiB TO ccmuoM otrcma naiotA 
Reanami the dUarnkn of the relation of 
osteodyitrcpphla (oateftfs) Cbrosa unflatcrmfls 
to the more armmon type of ostdUs Cbmaa 
cases. They have in cocirnoo the histological 
fiodoigs. We have, hoarm in our prertous 
artldfi streMed the point that the histoki^cal 
pictoie oi ostdds fibrosa canoot be taken ta s 
I7)cclfic reaction of the boee mantrir We 
know that the same changes may occnr onder 
(ndte diffemit ctlmnli and so the hlstolo^cal 
oiagQosls of ostdCU fibrosa msy frequently be 
mlyWHmg u)d obsconng In bo^ of oor 
n ari . hn r n r certain roentgenolodcal signs, 
espedally the apparent cyst formsooD led to 
thie first dlnkal dUgoosb of cystic osteitis 
fiheoaa. In Case sj at time of fint admUikm 
only 'V-ray pictures of the pcWs were taken 
(ail the symptoms painted to the left 

hip) siul so the diagnosis b quite loitifiaMt. 
In Case 24 pictures were taken of til the bones 
of the body and a multiple cystic" leskm was 
rtcognlsco. The tttennvB irm^vetoent of the 
bon^ of cDOise, speaks primarily and dc 
ddediy a AxxUsas lesion cf ostdlb 

fibrosa. 'Hm multiple bones affected suggested 
genertllxed ostdtb fibrosa In the sense of von 
Retillnghsusen ■ disease or hypeiptiathy 
Toitfism, ■HVmtiifa the systonic dlsmbutlan 
with onllaleral or manlfesfatioQ 

speaks a prUH against a ctntril cause. Blood 
ctembtry in aH 3 casta was essentUny nega 
tivc, espedally as far as the caldum arid pbos- 
pharos viloa were concerned. Ncvertbdess, 


in Case st an eapioratory opcrati® d tb 

5 thyroid glands was performed, two 

f removed with wifettly oomu] bAttl 
c and macrosajpic appciruKc. Ib Ct* 
ai the neck tegioti wu Irrsdlited wtti X-tn 
without anT changes b the 
It b qmte certsb that both bvt 
easeatUIlT nothing to do with geaenfittii 
osteitis fibrosa. Against it qjcsks tU tn 
^ ''dh3ghsasen 1 <Ssetse b rut ohser>ed a 


i) the nealfouU^eai ef^tvtaa 

(Retknugfaaiaen 1 dnesse Vwfk to iruT ^ wf 
pnoal ostcoporo sb of the ikdetm Thh cpt 
fonnatkm and brawn toman hyperostcdc 
changes take place only at the dte of pslko- 
logical fracture oar cases ihncd Toy char 
arterbtic hyperostotic pontic chingEi ahi 
systemic utdlateral or moatxneBc (Sst^nlkn 
There were no definite signs of red cyst Icnss- 
tloo) and finally lit lurateS dMcti jfafip 
«iiM shuwc* sf fsasraJ tymfiom 
Thoa, it seems that ostcodystmpfcb Sans 
unffatertlb deserves sn Indrpwndat poifdai 
acDcmf the ostdUs fibrosa cases. u ■ 
matter of fact, thb was sbo the ecadnaon b 
the paper roferred to Howertr s«t the c6- 
lervatwo of Cases 14 ^ *5 ^ ^ 

considered u less extensiTe nnilatml cues, 
it Is theorellcaD; posiihle to amae that 
there are different degre s s b eilcris i n o c< 
fibrous osteodystrophy One coaid think thsi 
b theume way as Cueit4*«it3 manoeKBc 
distribution represents a reduetjon of a strictly 
anOsteral manifestation, the ortenriTe o®" 
osseous cases represent leas extenore depw 
of moocnndlc fonns and, finaDy that the lo- 
calised lesion couH be a»silered u the 
mildest form b the devekpenent of fibtw 
osteodyitroiiy Case sj esf«iilly ^ tb 
dianges b the tibia Just b the begmnbg ** 
the bones of the foot perfectly free, fa » ^ 
Jink b the doam trf different 
tatbos of fibnws osteodystrephy It 
between tl» nwoomehc case (Ca* w ™ 

the maoosseoiti diffuse focm (Caso 

ts) Such an suumptian Is, of emu^ ^ 
hard to prove ibee we know soI^»^ 
the ctiokiiy of fibrous osteodTftic^y 
does not seem entirely artifirfal H 
lidcrs the very milked regularity “ “C » 
tributbo of oor i cases b which, “ 1“ “ “ 
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upper extremities are concerned, the lesions 
resemble each other like one egg another 
Furthermore, the typical localizations of the 
localized monosseous type would also fit very 
well m this conception of a primary endosteum 
lesion It really must be quite surpnsmg to 
find the upper metaph}reis of the humerus, 
femur, and tibia so often mvolved without 
thinking of a certain mtrmsic predisposition 
of these portions to fibrous osteodystrophy 
It 13 always a metaphyseal or diaphjrseal 
lesion without primary partiapation of the 
penosteum Even after disappearance of the 
epiphyseal plates, the horderhne between 
epiphysis and diaphysis remains stnctly ob- 
served It IS a disturbance of endosteal bone 
formation m the diaphysis which starts appar- 
ently most frequendy m the juxta-epiphyseal 
portions where the primary spongy bone m 
normal cases is transformed to mature lamel- 
lar bone tissue Of what kmd this disturb- 
ance IS, if the simple traumatic factor is 
unable to solve the problem, it is impossible to 
say with our present knowledge of bone forma- 
tion and bone growth It has to be admitted 
tmt fiauma may facilitate the development 
of such a lesion, but it cannot be the real etio- 
ogical factor To our knowledge, all the ex- 
penments undertaken to cause localized 
os eitis fibrosa by trauma and mtermeduUary 
muma have faded In most of the chmcal 
the onset is insidious and, when frac- 
>ues occur, they axe, as a rule, pathological, 
sVpI ^ diseased and weakened 
mn All the cases have m com- 

mon the relatively bemgn chmcal course which 

lead even to spon- 
taneous heahng The more extensive cases 

nfRic tiot as favorable as far as prog- 

tariirai ^^eemed, they even resist quite often 
tendpnnf'^f^'^ procedures, showmg marked 
bowevp? ^ t^ecurrence The unilateral cases, 
) are at present entirely maccessible 


for treatment, except for a symptomatic one 
m cases of comphcations 

Summanzmg, we can say for the group of 
osteitis fibrosa There are localized cases of a 
sohd or cystic type, usually situated m the 
upper portion of the diaphysis of the humerus, 
femur, and tibia, less frequently, diaphyseal 
localization is observed, never localization m 
epiphyses Besides the localized form, more 
extensive cases can occasionally be seen mth 
involvement of the greater part of the diaph- 
yses Multiple localized lesions are rare 
but may occur without any apparent rule m 
the distnbution of the lesion There is a 
stnctly unilateral (monomehc) form of fibrous 
osteodyrstrophy with mvolvement of the entire 
or of great portions of the diaphyses of bones 
arranged m longitudmal ray-hke anatomical 
distnbution On the basis of such observa- 
tions, it is beheved that the localized form 
represents an abortive tyqie of the extensive 
monosseous form The latter is an abortive 
form of the monomehc type which, m turn, 
IS considered as an abortive form of the um- 
lateral osteodystrophy Inasmuch as the 
latter cannot be taken as traumatic m ongin, 
the purely traumatic etiology of all the o&er 
forms is rather doubtful All the cases men- 
tioned have apparently no nosological rela- 
tionship to the gener^ed form of osteitis 
fibrosa Von Reckhnghausen’s disease has to 
be considered as a generalized bone disease m 
which every part of the skeleton is affected 
The degree of affection may vary, accordmg 
to mechamc imtative factors The distribu- 
tion of cysts and brown tumors m the gener- 
alized form IS irregular and does not follow 
certam rules Disturbance of calaum metab- 
ohsm and tumor formation m parathyroid 
glands IS demonstrable almost in every case 
of von Reckhnghausen’s disease, never m the 
different “localized” forms of fibrous osteo- 
dystrophy 
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THE SELAW^QN OF CHRONIC WASmiS TO CERTAIN HORUnvrs 
OF THE OVARY AND PITDITARY AND TO ComCIDENT 
GYNECOLOGICAL LESIONS 


n — CtpnCAL Ajio Holuoxx Snjto** 
acWARD CTA.YIi».Jt,MD FAjCS Kiwron,NnTcn 


f ITAHE fiat put of tliU atady whldi •}>- 

I pcmd In a prevkmi number of UiU 

J- hams] wss coccemed with a coiaiiea 
tkta o/ poMfble cauMs aod tbeHftol^Cf of tlie 
diffuae breut dkcaaei coaumnly’ on 

der lh« gaaend term of "cfaronfi: maatftfa" 
Particulai attention wai devoted to Uk cur 
rent belld in an nnderiyln^ ovarian dyefunc 
tka and to an alteroatfretoeorr ^ving nerr 
oua and raacoliT factoa a more pmmfneot 
rdle. Tlie prtaent paper Is a cootloaatkKi of 

thia work aai cotttto in a coflecUim of dMcal 
and laboTitoiy rHdoice having a bearing oo 
the*e tvo cooceptloDi. 

Tht iSitlcal data for tba ctudy of dtraolc 
miAtlUi are baaed upon tdt cua of dUfaxe 
breut cQsetae observed during the ^ year 
period of ipri-ipyr Indodve Of thg« 
vere piimaiuy of the breaai dinlc 

at the MeoionaJ HotplU] vhereai tt were 
from the gynecDlogloal department of the 
Rooaerelt Hoei^taL 

OASsmcAticni 

The orfelnaJ f6i have been dMded 
firft into Utree groupt baaed opon tbe dlrdca) 
diaiacteT of the dlaraie In the hreut' The 
hiftological haxia of theae forma baa 

already been dlaaaaei (i) In tbe firtt group 
were placed the i8j cuea with lendef areu 
of Lodimtkin or oodnladty Amcaig these 
patlesti were many who compUlned of a 
temporaiy pranenatroal •weDlng but none 
with permanent enlargement or difchajgc 
from ie nipple (i) T^ second group otd- 
liated of 31 patienti, iB of wbean reported a 
penaanent enlargejnent of the breaita, laually 
with cyclical pain and awdlng but without 
cQacharge from the nipple (j) Hie third 
group of a7 cues wia rude up of the patients 
with discharge from the nipfic, whlcn neoes- 


•aifly induded many with pik and 6 
hypertrophy 

A seconefary rfaaafgcation based oa a fjo- 
eccdogfctl hlstoty and eniidaatioa was wwtV 
to bring oQt the Importance of the m 
major theoretical etiologiosi factocs, (naiita 
dysfunction and a nervous and vuenhr &- 
torbance perhaps caused by or asaxitted idti 
pehde lenoos. Since the endoake fador b 
more In harmony with present views, the 
groups given below are Bnanged in order of 
the apparent prxnlnoMX of gtandntir dyv 
functl^ Tbe inddexHx of tenons bavfiig a 
poasibie efiect 00 the pdvic nemi b foopd b 
the data OQ isfiaminatioD ponatftdfis, ittr^ 
vonioct. tad artial bfashat. 

Tbe dusdficatfcm wfamh has bea empteyH 
b as foQcrws 

I Breut diacue In aiKiclatian With nwc 
ovanet and messtmal abnormiStks (sea* 
hnoica] and fonctional cridence of ovaibn 
(fiiOfder) 

} Breast (fiaease in sauefatkm with cysdc 
oraiics but normal menatruatian ( n a t i in J- 
ad evidence only of ovanan efisorder) 

3 Breast dljaue without eridcoce of saa- 
toanlcal disease of tbe oTades, but with ■»- 
atrual ahoonaalltles (fnnctkcal cvidfflce 
only of ovarian disorder) 

a Prokmjed menstrual cycle, 35 <l*y* ^ 
longer 

b Scant menstrual fiow 1 dayi or les* 

c F . r i —t T F or proiooged flow fl day* 
n»fc 

d Short menstmalcyde si diiysof i«<”_ 

4. Breast disease ioflowiag bystciect^ 
(fonctfinal chstuibancc of retained 

5 BreastcfiieeiuwitboutevldeDCco/cj^ 
ovaries or menstrual abnoansHties but 
iJpis of inflammation or jieivfc c on^eri ** 
(no dialcal evidence of ovarian 

a> Acute and chroohtaljingo-ooplKainS. 

[ Sm Oa cw^ c nwt rwS. 
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T\BLE I-CLINIC.AL CLASSIRCATION OF C\SrS WITH HRl'VST PAIN WITH NODULMHTV’ 
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tjojj parametritis and pelvic 

d and partial prolapa 

p p infection and hypersccrc 

nee of an apparent sexual n 

Aea if'sease uatli pnmary dys 


suggestive of an o% anan d)rsfunction Group 
5 includes cases without cxndence of an ovanan 
dysfunction but mth lesions in the pehns, 
making an irntation of the pelvic sympathetic 
nerv’cs a possibility A number of cases mth 
such pclxuc disease showed also evidence of 
ovanan abnormahty and have been arbitranly 
classed in the dysfunction groups The total 
madence of pelvic lesions can therefore be 
obtained only by reference to the detailed 
tabulation in the charts (Tables I, II, m) 
Cases with no dassif3ang feature except pn- 


































mxry dyimcoonhai « lijyroCd bTpertropb} 
h*\T b«n iCT»i*^riv fnjoped rin« li»e*e ohj 
dJticoi m»j law riiher M eTt<Jocrine or omr 
mu riprifiafve 

imuops or jtouo^ srimt 
Ai raUcoU wm ultolttcd to the cUntc, 
iTpical dami^ were •rtected for bonoone 
«odie*. ba»ea on lour type* erf tiuIy*U 
/ Til Knmtry fjrrfMt airlm Ertrin 
wM obtained from the oriae br tie cHonrfooB 
cxtraclion raetbod of Frmok (ty) *od UMtytd 


by Injection of the eitf»ct fa ofl hto ipi}r<l 
tdult i^te toice la iQ except lie fuSfr 
deter miM tiora, a positive rtaifloy ▼** «e 
cepted only wb« loD c*tru* ocean ed In ti"* 
of /o<4r Injected with the »aiw qoifr 

Uly oI hormone acconJInj; to the iJ« « 
SIcbke (53) On account o 1 the vamboo b 
exerttioo at different time* la the axwthlj 
cytfc the total eilrin excreted dixrioj • 
ftiual cycle WM drtcnalned bj the *e p^i*y 
aiaay of corueentivt 7* hour total wine ^wef 

BMS*. 
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TABLE m.— CIJ^^^CAL CLASSIFICATION OF 47 CASES WTTH ABNORAIAL 
SECRETION FROM THE NIPPLE 
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excretion of estnn dunng 

S. to Siebke (5; 

tie time of ^ excretion ne; 

tiese wLf °^^,tion was noted by both ( 
tore menqt^^ ^ second peak shortly b 

of this j 'I Bormal women m the cour 

ae aveiJp ^ 76o to 2,625 at 

of the mouse imits The stuc 

a with the highest output wi 


completely repeated after a 6 months’ mterval, 
the second determination showmg 3,155 umts 
The highest rates of excretion were found near 
the middle of the month, but occasional unex- 
plained peaks occurred at other times 

On account of the many types of menstrual 
disturbance reported in cases of chrome masti- 
tis, it is important to reconsider the vanations 
in hormone excretion that have already been 
reported m relation to these menstrual ab- 
nonnahPes Alenstrual cycles of mcreased 
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Wufth may accordiDg to SWAe (54) be of t«o 
kinds Ihoie with » period of cortpicte teit 
preceding the beginning of the usual fyinnooe 
cyde and those with a amtiiioous hormoor 
ercretioo, potsfblj idth te^-enj peats doria^ 
the entire intcnih AmeooMbea rimlUrly 
ma> be of several (Trank and GoVIber 
pr 16) \-an-ing from the practical absence of 

honaonc in Wood and nJine to the cxceaslrefi 
high IotIs reported In the to called polj 
bonnonal amcponbea of Zondek (60) The 
hormone Wuis for the short c}-de baa been 
little studied The variability of amount and 
duration of the tneftstrual doir althfo rda 
tlstb nontial bmlts is not according to 
SiebVes (55) obser-ratloTB dependent upon 

r tltatlx-e N'ariatioQs In the ovactaa func 

j SJood nirlji The tot of Tnuik and 
Goldbcrpr (17) for tbo female acx bjODooc 
was emiijj'ri lor slodv of the presence of the 
honnorur in the Wood. The orfgfoatora of the 
teat maiatala that a po^tlve reaction, as a 
role, QU) be obtained In ooimal aoffieo dur 
ing the premenstrual week. This has bca 
both corroborated (lUnch Siehke, $( Maser 
and Andniaifer) and enatradfeted (Jaanc} 
Toed and MueDer) EaperieBce aftb a short 
control scries haa abom that ]a cMir hands 
negatUx tests are not infrequently obtained 
daring ibe nretuenstrual week, a point to be 
remcmbercu fn interpreting (he resufti Iri^en 
beknr In a few re cen t cases the test of Tlah 
mann(ii)bascdoatbeproductionof mudBcS' 
tioQ of the \'aginal mococaol the spayed mouse 
has aLo been used 

An Inorasc of fcrfhcular honoortc in the 
blood has been ohsmrd In certain tjyje* of 
bleeding at pobert) and the nsenopaose 
(Trank ami GoUiber^xr Jd and SlebLe js) 
irigh %-alues haw bra found al-o In certain 
Gjsca cbMractetized by praocmtrutl nrn-oos 
tension In >blch varWs \’ascular and nen-ous 
lymplorn* are pronslrveol and djamenortben 
with breast pain and saeiUng ma> be present 
(Frank 14) Low \-ttlQcs ha\c bra found In 
fcHoe aoroen with fanctlojul sterffily but nor 
msl menstrual cjdcs (Trank 14 iiarer and 
AndniMletl 

j The ^isjry txertifot fif fnUn At 
tonpU were made to demonstritc the fires 


ence of proLiQ In the urine br the iae<Vilr 
alcohol pceapltation method of 7(»«Vk f6it 

andth berueWe arul arid tottlaLri 

KatimanandDcrfsyfif J9) CHracUbiik 
two latter rortboi wm- prepared br r-l 
tmder the directbc of Dr Jhlco Doannri 
the dcpartnral of chftm»tr> of tie hcKj^ 

These (caU aUo were carrW out upon sieri« 

of urfflei obtained at 3 dat fnter^afi Itroo^ 
Out the raenstnial cj-de 

Piesloosotlmationsol the ilaUy prolan osl 
pat of Dormai women haw rarlni attiy 
Zondek ((>4) rrported 8 unit* per da) in itf 
poktmcnstnrum 15 fn (he latcnai iq £a the 
preaeftstmum and 35 during DJerntTOtix 
KaiamaTi and Doisy (38 jq) ferand a nod- 
mom evetetkm of 13 to t6 mcKi«c wuti at 
oboot the time of otnilotion and sometlmo t 
rise dunng menstnatloo with the uaooaU 
between these times UUmg to three mofw 
uaiu, owe rat onlt, or lews. Other wori.«» 
taw reported only traces of prolau Is the 
urine of nonnaJ women. 

These conHirtliig nsuilt are andoublrdlr 
due to Nxiiatiom In techtdqut Ooe et the 
taost Importaat Is (oand In the fartkebt 
pbyakiiogicai reaction laieti u the oeatare of 
a ooit there bring two cornnwojv eroploycd 
"nicseare firvt tiKtfirerteflecto(itVtemB'i» 
follidc second the Indirect effect w the tubu- 
lar tract. In particular lbeopeQin|of lie \agi 
nai InCroitus and the productloa of (he cstno 
tvpe of varinal spread The latltr sjTeW' 
more Tdiabie but undoulrttiilv reqaire* rnaii 
more honnooe than U needed to prodflce 
sOt^t lolllcular changes. 

Tesfj on tie urine of oonnal wojihd widi 
evtracta coocentrated to show fnm 5 to fO 
UTUta ol ptolaa pet liter when Infected Wo 
Infantile mice w ere found by ns ratrir (0 pr® 
duce opening of the Introitiw and never iJ 
*-«(«». I ^iiicBCc 0/ partial rlpcring ri ih* 
follides waa IreqaentlT we«peat (n tte •eiW 
aectloas of (he ovaries but was dHuCuJt (o 
evaJoarc for comparative pufpows. 

\ great Increase of prolan ctmiw ^ 
been louml In the presence of certafa nubf 
nant tuowri, such as chofiooepiibeOoM aru 
teraJorna, and a slight increase has been ^ 
ported fa the Pftserxre ol otber new 
espedaDy thenc of the femak grolui wp® 
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TABLE R — REPRODTTCTR'E HISTORY 



Cases 
■ with 

pain 

Cases 
! with 

hjT>crtrophj 

Cases 

with 

secretion 


1S3 

31 

47 


Per cent ' 

Percent 

Per cent 

Single iromcn 

19 3 

32 3 

3 S 

ilamcJ— childless 

17 S 

32 3 

8 s 

Muamiseonly 

4 9 

6 5 

4 3 

Oac Of more chiKIrcD 

57 9 

29 0 

78 7 


TABLE V — lEENSTRLTAL DISTURBANCES 



Cases 

wnth 

pain 

Ca'ics 
with 1 

hj-pertrophy 

Cases 

with 

secretion 


1S3 


47 


Per cent 


Per cent 

Normal menstruation 

ss s 

43 I 

39 7 

Amenorrhea after hysterec 
tomj 

WM 

1 

194 

10 7 

Abnormal menstruation 


32 3 

59 6 


(Zondek, 63, Hamburger) Besides these neo- 
plastic conditions, an increase in prolan CAcre- 
bon occurs m women with marked degrees of 
ovanan defiaency, particularly in the meno- 
pause (Zondek, 6r, 62, Oesterreicher, Lassen 
and Brandstrup) In the amenorrheas of long 
standing m young women, the hormone has 
been occasionally found (Zondek, 60, Kauf- 
niannandMuehlbock),but in the mdder forms 
of ovanan hj'pofunction its presence has not 
been proved Besides these ovanan condi- 
tions prolan has heen reported in cases with 
certain diseases of the central nenmus system 
1 raus) and migraine (Riley, Bnckner, and 
urzrok) These points are of importance on 
account of the delayed and scant menstrua- 
bon and headaches (IVhitehouse) noted m 
cases of the painful breast 
-/ Serum prolan The test of Fluhmann 
nm ’ of the simple injection of small 

scrum into infantile rmce is 
nrLr. f ° elemonstrapng prolan when it is 
bl(wt° relatively large amounts in the 
ne\or Blood from normal women 

possihw^u ^ vaginal reaction, although 
TliK fp changes may be observed 

mastitic likewise applied to a senes of 
mann ft weekly mtenmls Fluh- 

tam mt. prolan A in the blood of cer- 

obtaiiKvt'^'' ^ prolonged amenorrhea, but 

from (tin results in women suflenng 

hypo-ovanamsm! 
acanh mp ° persistently delayed menses, 
rhea short periods of amenor- 

endometrium The 
scnsitup Patient is an extremely 

^'ibjccttnn lier ovanan function, 

^ 1° none of the indirectness or loss in- 


herent in any method mvohnng extraction 
and reinjection For that reason the evidence 
afforded by examination of endometnum from 
31 cases of breast disease is espeaall}’^ im- 
portant 

RESULTS OE THE CLINICAL AND HORMONE 
STUDY 

The evndence havnng a beanng on the eti- 
ology of chronic mastitis has been assembled 
under thirteen headmgs 

1 Age madence The average age of the 
patients wath pam was 30 7 years, those with 
hypertrophy 29 i years, and those wnth se- 
cretion 35 6 years 

2 Reproductive history (Table IV) A con- 
trast IS afforded here between the cases with 
hypertrophy, nearly two-thirds of which wmre 
chddiess, and those with secretion, the great 
majonty of whom had borne children 

j Menstrual history The frequenej" of 
menstrual disturbance in cases of chrome mas- 
titis has heretofore been the chief chnical 
evidence of an ovanan dysfunction The total 
incidence of abnormahties m the frequency or 
duration of the menstruation is shown in 
Table V 

a Disturbances in the cycle of menstruation 
(Table VI) were most common in the cases 
with discharge from the nipple and were 
usually of the delayed penod or prolonged 
interval tjqie 

The daily excretion of estnn in the long 
cj^cle cases of this study averaged less than 
those w ith a regular rh5'thm (T ables IX A IX B , 
IX C, IX D) but Zondek (60) in particular has 
reported the rev erse in the so called polj hor- 
monal amenorrhea in which there maj' be 
breast sjmptoms An example of the estnn 
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Urirt Wor» ■o^rwuOcn 


T <*»1 e*Lam <iurt jaa b 43 tky cixb ei patjol »ti 
p^-fjtrptrvl wq»thm th» tnubi Ljp jW TMi]miUiV 43 


cxcRtkjD In tlw prolonged cytie typo U abowik 
In gnph I, obtaWd ir^ die foUowlDg 
Cux 1 S. TT Pitleat ««» admitted t« 
FebruaTri6, r«4. She wtiia yean <J tfc, mankd 
and had Uo ualdreo, afo 7 aod jK ynn Uan- 
ttjoatWm bad alwan occomd at A to 8 week 
vab altha ] day mmal flow aad ao dyioKnonbea 
No (OKwnfart had era baea felt Ib the breaaUnad) 
a veeka bcion adadMkm when a dtacbarfe « aa noted 
bnca tha left sippla. Gxunlaadoa tboaed tba 
brmti medhm In rite, depesdeot In ihtpe, «Uh 
wide lOiktly cwntewted treott, and a taodvata dU* 
ftae nocdulcy In both cater (ToadranU A Uule 
eOy dacharxe eoold be m^au w jJ from the M 
pie. tod at a htet rUt aotne waa «btalM.d frn t£a 
abo. By ra^foal ezamfoatfacL, U» fsadoa waa 
foand aUfhtly recroverted and enkrpd vilh a mod- 
eta tdy byxKrtrofdtkd and eroded oet^ aod a abght 
enlarpemeat of tlw riffat orary 
HonDOoe testa Tba exaedoo of cstiln amooDUd 
to I 7^5 mooae tmlta la ^ days Three blood teraia 
apecnnesa tealed by the Flohmaiui method foe catm 
wen octatlve No Incnaaa to pcolan waa looid In 
3 i d gro tfealmen a or tn 14 ape da wt u of ortne ex 

TABLE VI, — DHTCKBAKCES IB THE CTCLE OT 
MKVSntlAnCOT 



tracted by the tnsfxtic add pnxedore of KatiHi 
and Dcb> 

h DlsiMTiancts i» Pm iuTab** ^ tk men 
sinuj jUw (Table VII) A 6«rti>e io 
nmoemt of the menitruaJ &nr In tb: fraa cf 
pefnlol brtwat baa b<^ deaoibed repeatedly 
and tnu noted In i6 9 per cat of the pxtjentj 
of thk tenet It araaiiaocoonBonwithiem 
tkm frocD the lupplt 

Since the taut penodi bate bees dted i* 
evidace of an ocderiiinctkin of the onrj It 
U isteratiDg to note tbat the aonthly eitrin 
ountkm in 6 «oma with perkdi of tbo 
1 din wu not bdov the gaeral nerm 
^lue IX B Ev C) An example of the eriiu 
atretioo In a voman coenitroalinK kri coly 
I day It thown In Graph i The ciitofy of 
this case follow i 

Can » T J PaUnt waa tdoritted to fco^mJ 
ftbruaiy 3 ipjt She waa aarrbd, ape lA >An, 
• Hh a nbtory of ooe aonnaJ dtUi^ }Vi, 
and a ihenpeatlc abortloo i year batora * d w f— 
klenftnaUioo had fonxrly been of the trpa, **■ if* 
areni*, withoat pala, bat riace tha cuti M afr 
rhOd the periodi had mdsaHy been ledoeto 1° * 
ray tcant flow of t day*i dnnUco and becorw 

wfth i tin t M , and diaw-auiaea 

Thm montht altar lha daDray d he ci^ ^ 
left breast had been reawred br rmdkal wafit dim 
for carooorna For j oontha before her adaJi^ 
to tha Uenenal iWn had ha maAto Te* 

la lit right hreaat, chiefly preamatroal, with h^ 
aenaltl^ of the ikla <ri tha axilla, *^“ 3 ? 
and arra, and occasfoaally of tha rl^t fcf 
two there was waa wflrrvn of tha ngu h^ 
with lewera] narrowanoa, arrdrty headifhe »* 

"^^^S^Snatfoo showed tha right brewit 
pendent, and slightly Dodolsx ta the 1*2. 

rants Tl» olerwa was normal In si*, o 

tjBB, with tepderaf sbd te d W Us taertiim. * 
were tender and tha cerrix large. 




Days before menstruation 

Graph j Total estnn excretion m the aq daj c^xlc of 
a patent with painful breasts and n menstrual flow of 
I day Eip 103 Total units 1,756 

The case svas treated for 4 months with theclin 
without success and then selected for hormone study 
No abnormahties tsere noted in the prolan or estnn 
cogent of either blood or unne 
Hormone tests The excretion of estnn amounted 
fr ““'ts m 29 days Four blood tests 

17) gave a single positive rc- 
“0 evidence of 
3 speamensof seruna or m 9 of 
dnne extracted by the tungstic aad method 

Dumiushed menstruation cannot therefore 
oe a^ted as necessarily a sign of ovarian 
erfunction and may be dependent on a 
pelvic or utenne abnormality The 
pelvic pain in this case will 

Dane tb section of this 

P ^ a-t a dimmishing menstruation has 
n asenbed to a chrome parametritis 

hv!h,^ f ‘'/'/’eurance of breast symptoms after 
l^yHereclomy was noted m 12 cases In all of 

^ ^ DISTUBBANCE in the duration 
'THE MENSTRUAL FLOW 


NoraullW 



faj’P«troph> s«retion 


these there was satisfactorj’ endence that one 
or both ovanes had been retained, and m the 
unne of all cases studied estnn w'as demon- 
strable An example of the cj'cle of estnn excre- 
tion after h> sterectom}’^ is showi in Graph 3 

C1SE3 K Patient was admitted to hospital 
September ii, 1931 She was mamed, 35 rears of 
age, with two children, ages 12 and 2 vears, and a 
history of one miscarriage 5 years before admission 
The siTTiptoms at first consisted in irregular utenne 
bleeding and a lump in the nght breast Dunng 
the following 3 years the patient underwent four 
operations a myomectomy, the exasion of a fibro- 
adenoma, a curettage, and finally a supravaginal 
hysterectomy' The ovanes were noted as normal at 
the last operation, although no speaal attention was 
given them by the surgeon 

FoUomng her operation, the patient noted an in- 
crease in pain and swelling of her breasts, symaptoms 
which appeared to undergo cycles of exacerbation 
Examination of the breasts 1 1 months after the opera- 
tion showed them to be nodular in their outer quad- 
rants 

Hormone tests The excretion of estnn amounted 
to 762 mouse umts in 30 days Four blood serum 
speamens tested by the Fluhmann techmque gave 
one weak reaction No defimte increase in prolan 
was found m 4 serum specimens or in 10 specimens 
of unne extracted by the tungstic aad method 


TABLE vm OVARIAN CONDITIONS OBSERX'ED 

AT OPERATION 



Cases 

with 

paio 

Cases 

with 

hj'pcrtrophy 

Cases 

with 

secretion 

FoUldc evsts 

Ip 

4 

6 

Cystic corpora latea 

3 

0 ] 

3 

S alpioc<M>ophon ti s 

4 

0 

X 

AlisceUaoeous 

P 

3 

1 

3 

Normal 

8 

3 

3 
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ri< SCIji)? rwirb <T*« ud ptptOntfn ti tW 
WU7 n CUK vUh pta wl U Lbe bm'U 4»l 

verrtiee frea l>« n/ppki 


dcvtlopbg la Uie reUloed otuj- fa » w 

Hlity t]tb(W|i iwrtnt opafaaaUilioHtS 

not •trrngtia^ tfa: accepted cfiofcilbdKir 
•adi t proccw (Seswjtt* uid llnrphj) Cte 
■tody that <4 KottUfe. Obga aad CUaoto, 
hu reported an Increaie In etlrin ocmm 
after byttcrectomy perbun due to 
of tAe endometriinn to atnuehjqnoticrfkr 
iDonc. In t ci*« coinpJetdy itoDed by u, 
oo Incrwac In atrin excretion « 
altbou^b hlfij i-gJuct % ere oblaloed fa i tkri 
patient from abom, boaoer only a leriacf 
8 dlacontlmraus 14 hour ipedmau awld be 
procored It nmil finally be pofaited wl tkil 
the pdne pieens of ^inpath^ nmomst 
unqumlon^y be laccted by the l em on ] c< 
the uimia aixl the subaeqneflt fafiannoitcay 
aod TTpanilivT proemo. The aodiirt «p- 
pewee of mHl. thortly after tmmt|fail 
nyftertetomy »Iti preiefTEtJoo ol in 
ntfgnis therefore the powiUHh of x amva$ 
a^ «ell a« an endocrine factor la the Mintcf 
cue. 


Becklea thrae hmign cam, 1 1 iostancca of 
breast cancer following h>-»teftctoQiy have 
been obaerved by the Writer during the U«t 5 
nan, altboQgh no syaternatic March of the 
hoapital files has been made. It la of Incidental 
interest that Aschner maintains that a special 
tendcDcy to cancer erats In the bmsU of 
wonteo who have had thar uterus removed 
and mdudes this danger amocig his reasons 
for preferring royomectomy to bystaedam} 
for the treatment of uterine fibroids. 

The reason for the devdopment of breast 
disease after hystercdoiny b not dear An 
ervamn dysfunction based on cystic chingn 

TABLI rc A. — TOTAL EfTaOl EXCaETlO:* IM 
Tire CltXE OP 5 HOEMAL WdlEJ* 


Csss 4. C B ritkustssdnhudUtbeKaB* 
vtli llsnk «&, 1914 She su s ninb 

eokerd seresA of 37 sns oee dAd tt >etnef i|e, 
sod c«e Dsfacanfafe 3 m> before 
AsBpneiciBsi aysteectoisT su poferwdtes 
IsiWe fibresd eteru sad 1 rfait islpoco-oefibKie 
tocoy Jot 'fiteow sod cyrtfc deetieistJi* U be 
ONSiy ritbcJociad •erticn uoved 
endOTDelDQia rcosntmt sflb tiw tsdftb rftfa 
cyde sad sn silenorajtafo o< ti* tsnec hj«n ■ 
Qlertse enmnlsture 

TV posteperstTve cwne mo seermsl t»t, o b* 
sUlk Q»> tie pstfcat reportetl tkai bfti t»«** 


TABLE CCB — TOTAL ErrUJf EVaEISW Df I** 

CTCLT or 7 WOUEH « mr PAECm EQOCLU 


BESASTS 
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were seaetmg milk in copious amounts This con- 
tinued for 8 weeks at which time the secretion was 
noted as diminishing and much thinner A month 
later the patient returned complaining of pain in the 
left shoulder and neck. Exammation showed a com- 
plete cessation of secretion from the breasts, a nor- 
mal laigina without endence of atrophy and a shght- 
Ij enlarged left ovan' 

Hormone tests On the sixteenth day after opera- 
tion a 24 hour speamen contained loS mouse umts 
Nine specimens examined dunng the next 6 weeks 
showed 24 hour excretions of o to 28 umts Seven 
speamens exarmned during this period for prolan 
h\ the alcohol and tungstic acid methods showed no 
innea<a; oxer the normal 


d The connection between menstrual abnor- 
malities and breast symptoms was emphasized 
b> the fact that m 82 patients the onset of the 
bre^t and menstrual symptoms xvas practi- 
cally simultaneous The menstrual change 
was a decrease in duration or frequency^ m 62 
of these cases (Table XI) 
d Ovarian pathology in cases of chrome 
mastitis (Table VIII) From 2 1 cases observed 
a operation by the wnter and from reports 
c pehne pathology of 47 further cases 
perated upon by other surgeons, one can 
n evidence of a relatively high incidence of 
ctstic disease of the ovary 

1 T ^ condition sometimes 
hi a I Pj^“'^°P’^^g°ancy^ and charactenzed 
rhm^ ** w ^'^'’^'^•Niation With as a rule breast 
'■‘^“gnized The symptoms 
comiTc to a persistent or cystic 

St S\T although 

( o) has show n that a persistent folh- 



de may produce the same results On ac- 
count of an increase of folheuhn in the unne 
and in the cy'st of the ovary^ of his patient, 
Zondek (60) proposed the name poly hormonal 
amenorrhea for these cases In another case 
with colostrum in the breasts and lutein cell 
cysts m the ovanes Kaiser found the Asch- 
heim-Zondek test to be positive Case 5 
apparently belongs to this group 

Case 5 H G Patient was admitted to the 
Roosevelt Hospital, June 19, 1933 She was a mar- 


^ total ESTKIN EXCRETION I 
^ WOllEN XtUTH PArNEC 

wtast hypertrophv 


'»■ I'tri 

3 


Telnc pathology 

®“'P;'''l<^piorrctomt for cy»t 
ftDQ inflajnmatjon 

— ° oophorectomy for cjits 

S ; ' 


1 


ParHil oophorectomy for 


'^alinngOjctophorectQmx for c> its 
‘nuajnmaijon 

ro^lblecnjgjnctria i hj-pcrplajia 
lendemc^s 

raramctful tenderness 


^[ou• 

unit: 




TABLE IX D — TOTAL ESTRIX EXCRETIOX IN 
THE CYCLE OF 7 -UOilEN ^\T^H ABNORilAL 
SECRETION FROil THE NIPPLE 


Liperiment 

number 

Menslru 

auon 

— 

Pclnc pathology 

^tousc 

unit5 

16 

41 4 

Partial oophorretora) for cj*stic 
corjms luleiim 

l“IO 

ri3 

35 ^ 

Normal pcKns 

'va 

166 

43 5 

Cervneal ero ion | 

t-40 

^ j 

Amcnor 

rhea 

Posthv-jtcrectorax — one orarv re ' 
merted for cs<ts 

1 CCM 5 

00 j 

M S 

Parametnal tcndcrne<^ 

iroo 

^6 j 

36 3 

Complete rclroAer«inn partial 
pmlap^ 

JO 

50 1 


Complete rctroNTT ion 

Tracts 

A\ crape ] 

1 ^ . 1 ia'x? 


•\vcrage doci not ir^dudc nanber co 
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Case 6 A J First exaimnation January 13, 
1035 Patient ivas a mamed woman o£ 29, with i 
caild 6 >ears of age Menstruation had always been 
of the 28 daj type, formerly of 7 but now of 4 days 
duration and decreasmg somewhat m amount, with- 
out dysmenorrhea The breast symptoms dated 
from a pelvic operation performed 3 years before 
admission, when the nght tube and ovary and part 
of the left ovary were removed for multiple follicle 
cysts Since that time there had been a regular 1 
day bilateral premenstrual pain m the breasts with 
a diffuse soreness over the entire surface of the an- 
terior chest In addition there had been pam in the 
left leg, pain m the left abdomen, a mass in the left 
pelvis, dyspareuma, nervousness, frigidity, and epi- 
gastric distress 

Eiainination showed the breasts small, dependent 
and slightly nodular The fundus was of normal size 
and in midposition, and the cervix eroded with endo- 
cematis In the region of the left ovary was a mass 
5 inches m diameter, readily palpable above the 
p’mp^'sis The patient remamed under observation 
lor 2H y ears with eiammation of the pelvis every 4 
wntta The size of the cy'st rapidly diminished 
er the first esanunation until only inches in 
'^eter, but enlarged again to nearly its former 
Jfihe, 1933 After that, several fluctuations 
pelvic symptoms and the 
worse when the cyst was the largest, 
wmntn between the seventy of the breast 

p 0^ and the size of the cy'st was evident 
b!iv>a estnn and prolan in the 

brea>;f Performed dunng a month of severe 

relatively small 

Uidosed no significant abnormalities 

ovanan cysts was 
nn i^A content In i there was 

The ^ ^ small quantities 

was fA, profuse mpple secretion 

which "u ^ cystic corpus luteum 

cenw/ A° from its 8 cubic 

these c content In contrast with 

U-Dicaf foUide cj^t m a patient with a 

2) withAi i u hyperplasia (Fig 

nmfj breast changes yielded 90 mouse 

ftfii ^ ^'‘<^onielmtm tn cases of chronic mas- 
■'tere sections of endometnum 

t ^tudy The 23 sections 

Tte 2 sc’lf carcmoma of the corpus 
^Ih hvrwrt "c ondometnum from cases 

"^es With breast and the 6 from 

50 cases m' ''^ore all normal In the 

^hich the rT phase of the cyde at 

rettage was performed was on 


Units 

200r 



0 

30 27 24 21 18 15 12 9 6 3 


Days before menstruation 

/ 

Graph 4 Total estnn excretion m the 30 day cyde of 
a patient with painful breasts and cystic ovary Eip 57 
Total units 1,741 

record, the endometnum showed the expected 
morphology 

These results are important for, if chrome 
mastitis were due to a persistent hyperactivity 
of the ovary, one would expect a more or less 
constant assoaation of die breast disease 
with erfdometnal hyperplasia Actually, the 
chnical aspects, particularly the age of the 
patients and the menstrual patterns, are quite 
dissimilar Only m elderly women with 
granulosa cell tumors have breast effects been 
reported m assoaation with endometnal 
hyperplasia (Habbe, Muellerheim) 

6 Tests for the follicle hormone It has been 
noted that Frank (15) found that the normal 
monthly excretion of estnn m the unne vaned 
from 800 to 1,500 mouse units, and Siebke (51) 
from 200 to 2,000 The five determinations 
made on normal women m this study showed 
a wider range, namely, 760 to 3,150 umts 
The total monthly excretion of estnn was 
studied m 7 cases with pam and nodulanty of 
the breasts, having vanous types of menstrual 
cycle and vanous pelvic lesions (Table IX B). 
The monthly rates vaned from 600 to 2,930 
mouse umts, the average bang 1,335 
The excretion of estrin was similarly studied 
over a month’s penod m 6 cases of breast 
hypertrophy (Table IX C) The monthly 
rates vaned from 740 to 3,900 mouse umts, the 
average bemg 2,230 

The monthly exaction m 6 cases with se- 
aetion from the nipple vaned from 890 to 
1,740 mouse umts, the average bang 1,480 
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SUEGERY QYWECOLOCr AKD OBSTETRICS 



Of*pb 5 EMteuiow cd btar cAzib l UuKij p ut 
wnU7 biemik foQo«ls( ndktm «< tW ffWM. Eip 
47 UtoPi p i rifM 


(T«Ue IX D) In the •evcnth ceae etEMfied 
dttri/t^ a cDuoe of deep X rs7 th e r apy to tba 
brtaaC then wu an almoat cotqjiece aheom 
of hormone. 

On actcnmt of the irealer leQg:th of the 
meiLvtnia] In the Kcretbo grcKip a per 
hapt better contmt b obtained TWthxK the 
average dai^ eg re tt on. Tt^ for oormal 
w omeO i had bees found to be ^ nMxae ontta. 
For the three cSSerent types of breaat dbean 
the average daQy output was as foQowa 
pertrophy 76 nnfti painful ocxfolarity 50 
units aecrctioQ 4a units. AKboogh these 
arerages are based 00 the asaar of sja sped 
Tama, It cannot be malatalneq that the iB! 
ferencea are tlgnlhcasL 

The estiin of the hlood was atoned by 
weekly tecta br tbe technique of Frank and 
GoJdbsrter (f 7) fa ro ca*5* Theprecmewa# 
the bormooe was demoostrabie at least once 
In r of 4 case* with pain 7 of 9 cases udlb 
hypertrophy snd 3 of 5 esses with •eartkm- 

7 Tutsjef Uu fnttnet ff fnlam TbepP>- 
Iso In the nrioe was studied by the eMrrn ns 
don of a total of i9i spedmeni from 14 cases, 
4 with pain 4 vrith hypertrophy and 6 with 
aetxctloa. Variable aietbods of extradioo and 
high degrees of concentrstion. In some cases to 
show as Uttle as 5 to ro touts per Qter failed 


to give pothlve vadnal teadfaw. Jiw 
changes In the ovarian foffida were km 
when the Id^ier ccmcmttatkma woe wi 

but tbeae wm dectdedly 1 (M mind cdlS 

ftiquent than those cominonlr obtshwl hta 
women In the merwpsafe. Only Is 1 caio 
with n^jple tecrefiem associated wlti ifod 
menses were there bdiadoM of «a b 

cease b prolan ermtim 
The praeace of prolan b the bfapd ttvst 
was tou^ by weily tests, tuibn; the Ibh 
mann (ii) tedmliroeb 11 cases, 6 wUh pda, 
4 with bTOcrtrefihv and j alii jeo eu n 
SocDt cvvtaict of foDlculti ripening to 
apparently attained fnm several casabut la 
none was pnJan definitely ibom ihronti 
the peodnetLm of vaginal dgos of eitns. 

i TA# it/frtt rf tk ctenru In 

la cases the effect of peWcX ray tudfajaf 
radhuB from the otem opoo the dMf*l mte 
of the breast wai studied In all bet r there 
waa Immediate evidence cj b^atneisest b 
tbe pain and iweUbg and the oodnladty ef 
the Waat dasue. la 6 cam b wUi the 
ndliLfiOD dcaage wu nffittet conpletdy to 
s appi aa the ovarian hmctlou, the infc^ 
meat waa pemanest, whereas b 8 b stii 
malla doses wm {hWi there wt* s bJer;ar 
rial return of symptcmia. 

In t cases in » lucfa \ ray of the pdri* »« 
given tbe hermooe eaoetbo au ftodWIor 
y months after tnatnactit by weekly esawas- 
tfcu of spedmena. In both, the howmemeet 
In the breast aymptoms co r responded with s 
decRfed drop la tie rate 0/ estrin ettrtim 
nod hy the appearance of prolan In the die 
The diect of \-ray 00 the ovaries b iDo- 
trated ka the foOowlnt case. 


C*ss 7 R L vts sAirittrt to lh» k^tol >>> 
en»t*T S, JRj* Sb* wat 1 ainW « — j 
wftfi f dhfiffta, tie 7waf«t tgti J 
omsoddiffoM aodgkrityuftSebwwrte end^y * 
tsfcr asemiou trem oae wpole W 
Mwlia befon utrriwtnn 0 
regliul UjituiilewT for 
tiestiDrtts, e*ck of toor «sil*, -- 

•w a maAfti fraprevcajeir if tveiw ywj**™ 
T»o ssd ■ hiU BWthi elltr ties tot 
with tbe seott <1(WM» »*» !*«» « 

aoderatt tttaiti of ti bnait d»3»ifc*t fawjn 

the lecood wafci. the 6cw*t 
attfrely proi»a sppeued fe the sriw 
tncts of eetrin ww» ctmieU (Crtpo y 
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T^«ii frtrf> ocmfaw c/ tworic*, tfcrCac 


i*c b > prta»e p«iafmrhy yw>T * y oTtht bron Ijp 

tntC7W,7««.*«»>4<7tb »^>5 


nunitUation to menilm^tlng »omai with 
duwlc muUlh 0 / cvtb vrry Ijirje quAnddn 
of borraonc. fuffident lo p^odart « demoo- 
■tnb^ r{*e lo the rate of otiut acrrlion, h** 
not emoKd In oar txperieoce toy locrttse In 
the bruit r^roptomt. Tbe foOoirlof ette b 
IQustrttK'e 


Cm 9 A r I^tkst «ti admitted to tl» 
RoeomU Uastlalt FeWvur 10, 19^ SW ««i « 

* 0000 of t < *0 h t Uit oty of eoendiiloii ktbtnto 
■t (he (jr of cj ud of 9 H sfiCtrTUcB S jnn before 

odwhofae A far offer the oibanrliA e pei*fc 
openUoa bod bm pec < w rood foe •oipinfttif lod o 
orarr Jletwtruotjot end] tbe Bibcurtecr 
l^bmefUMt>pe t8j oVTfO|e vHhoot pchK 
or bm*( psfo, bat ctoce (hen tba prrixb ttM tC' 
come tolifir imjulor, Tcrj Koet, <od pfrereW l>r 
1 vreho of pain, ntuiu ood the derdopmebt ^ 
luep) lo the brcoib Tn* hrea<i ked pa op pro- 
pmlrHy Uttrr end befeer the period* drrtkywd 
petechkl bet uorrtut e* la (be tkU ebm mad ofthla 
the orrdf 

The potleat ««• odmiKed to the rrnecolofktV 

• erd of the Roceevelt Ilocpitel 00 trhnorr i& 
1934 SbeoUDtorrrrdfof 13 depUtor brrperico 
dorisf ehkik ooe her nfmo)t wu totraei eoaock 
to rrqolr* the nrolor odsUJeinboo of mWtoe 
The hTPaorrhaftc ipot* appeared 5 dan befott btt 
period tod ere «>ie«o In 1 um cr of rort I 

Dona* tie tS dajr cydt bejpmiUf FehrMfr *» 
00 moumt «ru dm bepM^ mt m hrd. 
(omarl cd tie breoauij atwtedadra Bkpainwtre 
telncm XIarch S eoa March it ii da) a before mod 
» boeneftrr theeo^eforriMtroitJott. mpecOwlr 
(Fifa 13 of rart 1 1 There rna defafiite fn 
prmretoeBt (« lie hrout a/piptota* dvnof Ud* 
Mooth sbiri cooU oed^ beatiHboted loth* pi> deal 
aod menul mt odordnl by (he tU7 (n tie bo^toL 
lIormMC tnti The esrmloa of rtUb doriac 
tkbooolh totaled TioBMKOsitafGnpb ft) There 
«m (ocr t ctti re oloixt reactiort* (fraok ood Geld 


herin) tie bat nd od dlv «lfh • •teUr poddn 
Thomapa us tor anore caufn. Then vu te erd- 
■dewe ef a« benoee b prabfi to in (pedawas of 
Mood aema « f» lee nnoe ipecbMis eftnmd bf 
the toaxstlcedd laetiod. 

Tie peileat $ eot epeb bated 34 dan, oofr 14 of 
-•iki aie apeat la lie boeptul Donoi tib tlxe 
ohe trcchTd a taul ef ijrAW bmom esltaof ecoei 
paertiat terpotoltM of atria te ofL Tie fobroieeat 
ferbd su oeeocUted with a. creOtJr Ttdond pehte 
»ad brteal dWrwelcet ood tim erreoe hMHrTho> 
ffe ipoti The orbory ert j etiqo of otrio iw te 
> tftj nbo thepotlnt taOlOf beohodt tea of 
Icr i^cdffina (onp4 ft) 

10 Exiinet of oa eittciaki ftbU tonftj 
tfon pr f«T«mftTiilj Rufiw* hove b«n givtn 
io Uw ant aections of the jnpet virr 1 baton 
cil the pdria hating on effect upon the breast 
by srejr of the Mntxis tystoa mart be gfven 
CQQoidefatlorL >Iiich of the tlots already do* 
canwed (acfodlBR the variatfem lo the men 
atruol Oder and the fibrotk or moltlejrtk 
trrtrj nil|j3lbclnitTpTttedeJth«ajeTid<oce 
(or a glanrialar or oenrovaaculor tOrtorbaoce 
Tie coBdllloju to be dUctmed under the 
prmnt bead (TaU* X) hart oD been de- 
scjfljed fw «« Of more petrioua wrilcf* os fbe 
cause* of pelvic cDOgntkm or poxamrtrltis 
oad each hoi olio been pmriotnl/ r^rted In 
moefatJoQ with breast erreptontt. tbeerol 
tiaUoo of their teportonce b coocededly fiffi 
colt since the condlUons are such that la* 
f^one^ ftt^rh troahi ix fmtnd ip the fntmlno- 
tlon of any Urea sreU* of rroenen. Certain 
fpcdil cbaractrebtics of these cootSUooi as 
oeeur la the preaenl aeries, tbefr high 
Inddeoco and the Irequat siimdUoeow ap- 
(>c«nnce and dbappearaoce of breast and 
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pelvic symptoms, are pomts in favor of a more 
than acadental assoaation 
a An existent or previous history of pelvic 
mflammatioii vras noted m a total of 27 cases 
These represented 12 5 per cent, 3 2 per cent, 
and 6 4 per cent of the cases with pain, hyper- 
trophy, and secretion, respectively A sinking 
feature of these cases was that many appeared 
not to have been of gonorrheal ongin but to 
have foUoned an abortion The following 
case IS illustrative 

Case 10 G S , was admitted to the hospital 
August 29, 1933 She was a married woman of 23, 
b> occupation a night club hostess Five icars be- 
fore admission she had suffered a severe pclnc infec- 
tion following an abortion For a 3 ear alter that she 
was treated for pelvic inflammation and then oper- 
ated upon Both tubes, which were adherent and 
acutely inflamed, were removed 

Dunng the last 5 jears the patient's penods had 
been preceded bv ro davs of marked pain and swell- 
ing of the breasts Menstruation was, however, 
irregular occurring every’ 2 to 4 weeks and lasting 
from 3 to 7 day s Additional symiptoms were diffuse 
premenstrual pelvic pain, abdominal distention, 
indigestion, leucorrhea, and dyspareutua Examina- 
tion showed the breasts of medium size, dependent, 
nodular in the outer quadrants and exceptionally 
tender The utenne fundus was forward and fixed 
with attempted motion causmg severe pain The 
Ovanes were a httle swollen end very tender The 
cervix was moderately eroded and discharging pro- 
fusely 

Hormone tests showed a 31 day excretion of i.osS 
umts of estrm with four negative blood speamens 
There was no evidence of an increase in prolan in 4 
speamens okserum tested by the Fluhniann method 
or in 10 unnes extracted by the tungstic aad 
method 

The patient was treated for a year in the gy’neco- 
logical cbmc, at the end of which time both breasts 
and pelvic symptoms were greatly improved 

b Cases of typical “chronic parametritis ” 
Besides these cases there were 62 others with 
vanous types of pelvic pain and uterosacral or 
broad hgament tenderness which appeared to 
correspond closely to the condition, desenbed 
by Freund, as parametntis and with which he 
noted painful nodules in the breasts These 
represented 26 2 per cent of the group with 
breast pain, 16 i per cent with hypertrophy, 
and 170 per cent with secretion The follow- 
ing case IS a good example 

Case rr R. S First examination was made 
September 26, 1933 Patient was 30 y'ears of age, 


TABLE X — PELVTC LESIONS POUND IN PATIENTS 
WITH BREAST DISEASE 


... -- 

Cajcs 

V-Tth 

pain 

Percent 

1 

Cases 

with 

h>T>ertroph> 
Per cent 

Cases 
with 
secretion 
Per cent 

Pelvic mfliunmatioii j 

33 5 

3 3 

6 4 

Pwamctnti* 

j6 7 

j6 I 

17 0 

Rctro%*e«ion * ^ 

46 6 

10 0 

44 0 

Endoccnncitis 

4S 3 1 

23 6 

48 9 


married for 12 months, but unable to conceive 
Menstruation before mamage had been of the type, 
28,4, average, with moderate pelvic discomfort and 
a slight premenstrual swelling of the breasts Since 
marriage menstruation had been every 4 necks last- 
ing 4 days, with very severe lower abdominal dis- 
comfort In addition the patient suffered from con- 
stant backache, lower abdominal pain, discomfort on 
sitting down, dvsuna, and dysparcunia to the extent 
of making coitus practicallv impossible Dunng 
this same penod of 12 months the premenstrual 
breast pam and swelling had greatly increased and 
there had been a permanent enlargement of the 
breasts to the extent of increasing the arcumference 
of the chest, as measured bv neccssarv changes in 
the brassiere, 3 inches 

Examination The breasts were medium in size, 
pendulous, with a moderate amount of nodular, 
glandular tissue in the outer quadrants The utenne 
fundus was normal in size and position but an ex- 
traordinary degree of tenderness vmseliatcd on its at- 
tempted motion The cervix was without erosion 
but secreting great quantities of dear mucus The 
thyroid was a tnfle enlarged 

The patient was observed at intervals for a y’ear 
The pelvic symptoms for w hich she pnmanly’ sought 
relief were always worse for several days after sexual 
intercourse and during i month that she spent by 
herself in the country she was largely free from both 
breast and pelvic complaints In spite of numerous 
relapses, the tendency was toward improvement and 
at the time of wntmg she is nearly’ sy’mptom free and 
j months’ pregnant 

The clinical course and the subsequent 
pregnancy indicate that this in spite of the 
seventy of the symptoms was a process quite 
distinct from the usual infectious salpmgitis 
An example of a perhaps later stage of the 
disease with decreasing menstruation has 
already been desenbed m Case 2 

c Retroversion of second or third degree or 
partial prolapse of the uterus was noted in 91 
cases These represented 36 6 per cent, 10 o 
per cent, and 44 6 per cent of the cases with 
pam, hypertrophy and secretion, respectively 
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The TtiatiOQ erf uterlae snalpoidtk* to 
bn>utdkmem»r*fipetr«aii«e. Ne^Trtlte- 
les» there ere three trtlde* hj the hletetwe 
reporting the cnr« or laroeoTniieot ojf mim 
miry pda fay the rcfxnltloo of a aipUtaaJ 
aterm (Ayler H**tr3p iHner) It U known 
fartherowre th*t i otena in or 

poniil proUpee nur affect the petrlc dreaU 
tkm to the extent of prododog broad Qfusekt 
raoce* az»d pooibfy many KCondary 3 *nje». 
In the preaeot **rk», there wtn 14 <ue« with 
retrovordoo and breast dhean la which the 
pdtt* wi* obeerred fay the writer at the time 
o! cdkrfotny The Qtenu in these <~w« wu 
rttuiaiiyicamdsmrfkoaadcoa^etteii HI^zk 
logicai mdence canettie|; a TaacoUr dil^ 
Older in the pdvb Uiound u a few »•»*»« with 
cio e3 ri ionai cdcoa and hrpemnU of tiw 
emhinctriura and orary (Rji. j 4) That 
this general pdvic hy pe t emU may affi^ both 
the ovaciei azKl tiK aatounk nerres of the 
peMs mmt be admitted. 

d. EitdieervUitU tntUm or mfeOei Ucv*- 
//m were noted la 114 cases re p r es en ting 
per cat ts d per cent, and 48.9 per cent 
of the 3 graups od caaea. These ere mirdiBaiB 
figures for among those counted as normal ait 
sr cases net ex&mioed and jid cases iocmnslete 
to the extent of their being no record ot the 
omdltlon of the cervix. 

The gnxtp with cerrfcai c&ease has been 
jiaetd hi the peMc cooffastkm grtwp for two 
reasons first, a b ypcaecTgtloa of the cervi- 
cai glaads is prohahty often the result of p^vfc 
hypereroia and may be Its only syiDptom- On 
the other hand paraiattaal infertkm may 
tibe througb the tymphatics frocn a cfiscased 
cervix. In the Irtcratw are also to be found 
muncroua reporta of faypcrtropWnl tad in- 
fected cervices In aioocmioa with bresat dis- 
ease and the cure of the Utter after treatment 
or ampotadoa of the carit (Aitken, R o rrfh , 
Copland hlHIer) 

r A trUiUiuJbf beHrem caialff >r*ASi «»- 
iilitns and iii*rien of Us«iB«f/w»ctf«haa 
been described repeatedly in the Hteratore 
(Rosenthal Glaas. Smod, WHthaner Rn& 
T H^lnw m) No complete iU t litical sarvey ot 
thU i^*ct cooH be made In this series, bot n 
few points are noteworthy In M patleDts 
the rymptiniis developed at the time of mar 


Twenty three women CDtnpUlned of 
dymanrunta. Of 76 wotneo qnesSooed the 
majority wtaw practicing crmtraceptioo by 
method* which were poatfble causes of peWc 
congestion. Tbcrelationjt 4 »l^ctwecnaserBil 
ififficalty and the de s elo p wpt of pbyricsl 
changes is the breast b wcQ illcactnrcd in 
the foUcnring case 


^Cuajj, N D Prtlewtwsj admitted mkwiul 
Ortotiei ^ tojt She wu fS yean of am muted 
1 ytai whhoQt eaet^ucki Six taairUi tttm 
mrria«t tba had ftnt soled Rmastntil 

p*K imOia*, aad iba sppetnsca of bmp* (a tba 
bnasts. Examhutke riwvtd the fanaats 
is fin aad depeodfst a hk ta extrvHUarr diffwf r 

swoOcB aptwsrsnee, dOated vtUa oo tW awdsn, 
aad Urm, partJj drenatenbed aim of 
U both Osier 4^ dnsU. The pcMa vaa sormal cx 
cejM Dr t bypetMcrcdcia of lha cervix. 

Al the patkfit a woiad vUt iba eoUatcaiad a lo«t 

S d penhaloglfal tBAcahies U chiUtwod, t*- 
aba Mflmd is* ceopfrfa InUfire to adapt 
to Mnnal Mrful niadou. Tempomy 
aepatatiofi froca bn b«abasd wsa BaW cmatders 
Ua Two iwctha later (he patient nportad by 
latiat that iba bad adepuai tbk tsatm ana that hw 
hemt OtwUa had nvo^dy dhanasred. 


/ Tim tin* *i a^htame* kml tjwif- 
Ifiiu In 9} cases the ocaet cd breist symjs 
tocBi was tractable to a definhe laddeDt la 
the patient s Hfe wbkh fombhed « rmosaUe 
tame lor the devekpnest of a priric cooges- 
tkw or parametritis. Ihos the rrmptam be 
can at mimagr In 15 after ahorooo in it 
after chDdhirth b »* following peWc opera- 
tion b ti end erdnodent with fr rf bm- 
mfttioQ b 7 In >4 cases a priiic c on d ltifin of 
thb type was soggetted by the beghnlnf of a 
tecnadary dTnnenonhea at or near the time 
of onset of the beratt ly mpUnia CTaHe XI) 
//■ l?ym*nerrke 9 smA htati nmptimj 
Primary dyansenorriiea waa present b 5* 
cent of the 50 umnarried women of the lenei, 
rewtseod^ 51 5 P*T cent erf the 36 cases wftb 
pi^ 60 per cent of the 10 otses with ky^ 
trophy but a»e of the 4 oua ^Ih Koewic 
Tha aympctmi occurring with breast f*b W 
subject to rariota loteqwetatioca, for on 
one bo nd dyamenorrbca has been sttribateo 
to an inertased ooutractlUty of the ota^ 

onaenUtare frem WHoiUc hormone stiam^ 

taon (tnns, ReyDoWs, Novak) and « the 
other It has been wccessfuDy treated by ssc 
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Lon of the presacral nerve (Cotte, Coxmseller 
and Craig) 

12 The assoaatwn of thyroid disorder with 
breast disease The coiiiadence of thyroid dis- 
order and vanous tjT^s of pelvic disorder is 
well knovra There may be, as is the case with 
the breast, a premenstrual th^Ttiid enlarge- 
ment as well as an apparent relationship to 
\'anous menstrual anomahes, certain pehac 
lesions and possibly sexual actmty In the 
present senes there were noted 21 cases -with 
defimte thyroid enlargement and minor de- 
grees of fullness were quite common, cspcaally 
among the younger women In 5 cases, 4 mth 
pain and i with hj'pcrtrophy of the breasts, 
the thiTTOid abnormidity was the only entenon 
for the classification of the case The treat- 
ment of 2 cases by irradiation of the thjTOid 
nas followed by subjecbvc improvement in 
the breast condition 

ij Psychic factor in breast disease Re- 
peated rderence has been made in the htcra- 
ture to the e-xatable temperament of patients 
with the painful breast and the development of 
s}’mptoms at tunes of nervous stress 
Taylor) Corroboration of this was found in 
many instances m the present senes m w'hich 
s>Tnptoms were made worse during penods of 
anxiety resulting from economic womes, the 
illness of relatives or mantal difficulties Pel- 
vic symptoms from similar causes have been 
reported (Meyer-Ruegg) The followmg case 
illustrates the rapidity with which the breast, 
presumably through its vascular system, may 
in predisposed mdl^^duals respond to tnvial 
psychic stimuh 

Case 13 D T , nas admitted to hospital March 
1 5) 1933 She was unmamed, aged 18 Menstrua- 
tion, which had begun at 13, was shghtly irregular, 
of the 21-28 day tA-pe, lasting 6 days and assoaated 
with backache, headache, abdominal pam, and 
cramps so severe as to cause confinement to bed 

The breasts began to develop at the age of 12 and 
have continued to grow For 10 days each month 
there was a premenstrual swclhng with severe pain 
radiating down each arm In addition the patient 
reported that throughout the month she frequently 
experienced abrupt swelbng of the breasts with any 
exatement such as a trivial accident at the dinner 
table, an unexpected visitor, or an antiapated 
soaal event 

Examination showed a slender white girl with 
enormous pendulous breasts, out of all proportion 


TABLE XI — INCIDENTS ASSOCIATED WITH THE 
ONSET or BREAST SYMPTOMS 



Cases 

1 ^Yith 

1 pom 

Cases 

idth 

h>-per- 

trophy 

1 

Ca<cs 

with 

secretion 

i 

1 Total 

Mamjgc 

17 

7 

1 

=S 

Abortion I 

xo 

0 


13 

childbirth 

16 

0 

6 

23 

PcKic inHatnmalion j 

6 i 

1 ' 

0 

7 

Gvnecological operation i 

13 1 

7 

6 

36 

^^CQ3truai change 

50 

13 

19 

82 

Onset of d>amejiorThea 

;6 

3 

5 

34 


to her age and size The breast tissue w as diffused 
nodular throughout, the nipples normal, the areola; 
wide and dark Rectal examination rex ealed a small, 
anteflexed uterus The th>roid was slightly and 
symmetncally enlarged The unne estnn excretion 
was normal but the blood test gave a positive reac- 
tion in the specimens of both the first and third week 

DISCOSSION AND CONCLUSIONS 

The general conclusion of this study is that 
a certain minimum activity of the ovarj’’ is 
necessary for the dex clopment of chronic mas- 
titis but that no specific hyperfunction or 
bypofunction of the ox ary is at present demon- 
strable This result is contrary to hopes en- 
tertained at the begmnmg of the work and 
contrary^ to what might have been eiqiected 
from the known proliferatix^e effects of the 
oxmnan hormone on the breast tissue 

Certain exceptions and reservations must 
be made In one small group of cases m which 
swelbng of the breast, sometimes with secre- 
tion, develops m the presence of a persistent 
foUicie or corpus luteum cyst, a hormone 
cause is probable, but the dimcal aspects of 
this condition are different from that of the 
common type of chrome mastitis xnth painful 
outer quadrant mduration It is not unhkely 
that other unrecogmzed reactions of the breast 
to certam hormone states may exist 

Even for the common tyqie of mastitis, 
however, it must be conceded that the present 
method of study has not exhausted the possi- 
bihties of a hormone cause Present techmeal 
methods for the chmeal determmations of 
estnn and prolan are far from perfect and no 
satisfactory test exists for the quantitative 
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ttwiy at the cur jam lateam honaotte in body 
fluldi. A Tcry di»ttu-b«oce erf xtutd 
fanedrn terffht evue hj-pmduU ia Uu brtaat 
when acdvi orer e comiderEbte mnnbct of 
yem and yet not be obvlow whei atwfied by 
rdadvriT ernde Uboratonr metbodj orer a 
m on th » time. IrtenLuitKS in the pe«Jn of 
ptoductiOQ ot excretion of ejtrfn nuy farther 
nusre have e dynifictoce qcUte fracn tbe 
total quEotitfe ch!e£y {q tU< paper 

FUuliy It U potsibie that the aboorzail e»tiln 
effect^ on tbe bretsU may be the tetalt of kKEl 
ooodltioiu sneb as an mcreaacd re^nodve- 
ne« to Domul iraanUtka of bonnocie po«itrfy 
aa tbe result o! local hyperemia or a thsoe 
cooceDtratloti of the ^am mbataaen, beaciny 
no re^tloQ either to the actual actlrlty of tbe 
ovary or to tbe axnmnt of bonnooe fn the 
Uoodatream. 

WHb these teserratkna, the folknrina sum- 
mary Is offered of tbe present knawWA; of 
the condltkwts uoder which chitmicmsscitlsls 
foond to dcT^op- 


a. THE PAornn jrktpiai buast 

I An adbe saarr /rWiKlsf rrW* siiuf fw 
frottU 

a. llhe pabtfol breast Is limited to women 
before tlM menopaose and after puberty 

h. Tbe pain and nodularitT top core with 
\.-ray and tor^cal castration, sndi hnprore- 
mcot paraUcfiny tbe fall Is estrfa excretion In 
the urine. 

3 Tkert ts na iadkclitm of am txlatsm 
^raricM oamty 

a. The histoIogicBl ftructore of the painful 
breast does not show tbe nnilonn enithrhal 
ptoHferation of a hormcaie produced hyper 
piaaia. 

b The 7 cases studied (bd not oontaln any 
excess of estrin lo the urine ox Wood aad In 
»evirnl cases the estrin oartkin was quiu 
low 

c, Tbe eadotnetriom In cases of tbe pauucil 
breast does not show the byperplasU to b« 
expected with hyperactivity of the orarUa 

fSide. 

<i ^dministradcBi of ooosVierabie qaantl 
ties of orarisB bonnooc to patients with the 

painfd breast does not Incrtsse the seretby of 

the symptoms. 


j Tktn U n* MlealSen of an tnifTfundien 
of tie foary 

a. Tbe average excretfen of eslrinfn 7 esses 

which were studied was within naxmil Hmlts 

and In several of these cases rather h^ valaes 

were Imnid, 

b The scant menstxustic* noted In i6 9 
per cent of the wmen with the painful breast 
was the chief evidencE for tbe anderfimctloo 
theory but the estfmatiem of tbe cst^ exae- 
tlon In such cases fare nontul vabses. 

c. Coiuistent imults hare not been ob- 
talacri In this dlnlc by the treatment of the 
painful bnaft with cstria or the ovary itfmu- 
lating hormone of tbe anterior pltidtiry 
4 i dpfnaton" of lit nary muoins 0 
fossibSity kMcM cooooi U mtiniy ixdtdti 

a. Ddayrd or bretnUr me mU ' u stioa.whldi 
isost be accepted ss a sign of a dh^nrbed 
orarisn fooctl^ was prcse&l In 13 7 per cent 
of the cases 

b. Irrrgalsrities In the carves of estihi e* 
entioQ or of blood cptKtstxstion xnsy ms>- 
tuafly be shown to have scsst riprf&csBct but 
kaowfedgo for thdr inlerprttsCbQ is at prescBt 

c. Tbe zoulticyttL oraries observed in >0 
many esses also msy be tahcfi as evidence of 
a dlatnibed ovarian bmetiem hot tbn may be 
leaded upon u wdl a* tbe result orf vascolar 
coogestfon In the pcfvia. 

/ A (wr/sr Ulisw iiatdtr cannot bt ox 
dMdrd tbux tmr i* not triri for ttodytHf tit 
Used and unnarf fnefr of Uiis htrwitnt 
a. The frequency of norinsl menstrual 
ibythm, the hhtologicai evidooct of anxuUr 
enriconetrial cyck and the rarity of evident 
dbesse of the corpus hiteum In Mtleots 
operated upon are endence against tfau factor 
6 Tiort U no Mk a i io a of 0 kyferattxvty 
of tW oaioneo fixitsm 
a. Prolan appears in tbe urine only In cases 
of prowroDced anderfuactioa of the ovary 
wmdi Is never found with the painful breast 
b Aa utoease In prolsn In the orto* oom- 
paiahie with that tsJrfn* pUce In the me^ 
pause fass been cxdnded by the present series 
oI statfies 

c. Tl» appesjance of prolan fax the onne 
gfur X-ray of the ovaiiee occurs at the time 
of faaprtTOnent of breast sympttws. 
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7 Hn pnvifiil brca':l lni<: from llir cliiiual 
jiru’poDil a large venous elevteut 

a The pain and tcndernes'i are more 
marked than arc to be expected m an endo- 
crine produced glandular hx'pcrtroph} 

b The pain radiatet, to tlic arm, neck, 
axilla and lateral body wall and ma\ be asso- 
aated with hyperesthesia of the skin of the 
whole tliorax 

c The pain and swelling m certain cases 
are produced or become worse during periods 
of nervous tension and maj e\en develop 
abruptly wathin a few minutes after a nereous' 
shock at an> time in tlic monthly cycle 
d Various associated nervous complaints 
are described bj' the patient including insom- 
nia, anxiety, palpitation blurring of the xnsion, 
mucous cohtis and headaches 
e One case report exists m the literature of 
the disappearance of the premenstrual breast 
s>Tiiptoms in one breast after the destruction 
of the thoraac sympathetic of that side 
8 A local stale of vascular cougcsltou is a 
proiuiucut feature oj the paiuful breast 
a The gross appearance of the painful 
breast before menstruation with its hj-peremia 
of the areola \ enous dilatation and increased 
weight alone suggests hj^icremia 
b The histological signs of this vascularity 
majf be demonstrated in the “edema” of the 
lobule 

c The rchef afforded by the onset of men- 
struation IS usuall} too rapid to be explained 
as the result of epithelial regression 
d The sudden appearance of pain and 
swelhng in the middle of the cycle m certain 
cases cannot be asenbed to epithelial prolifera- 
tion 

c Simple support of the breast often causes 
considerable amehoration of synnptoms 
f In one case described with pam and h3'per- 
trophy, petechial hemorrhages occurred regu- 
larly before menstruation in the skin about 
the areola 

p The coincidcut gynecological lesions and 
menstrual disturlanccs have a possible signifi- 
cance as evidence of an associated vascular con- 
gestion and tissue edema in the pelvis 
a The common pelvic lesions are classifia- 
ble as adnexal inflammation, parametntis, 
retroversion, and cervical infection 


h The onset of pdvic svmiploms and breast 
pam after mamage, abortion, or pehne infec- 
tions is significant of paranietnal congestion or 
inflammation 

c The scant nicnstruation niav be regarded 
as the effect of the sccondarj fibrosis in the 
peUns described bj' many w nters as the end- 
result of chronic pehic congestion 

d The edematous cystic, and fibrotic 
oxancs max' hax'c a similar cause 

One maj offer the following proxnsional 
conclusions on the cause and nature of the 
painful diffusclj nodular tx-pe of mastitis as 
folloxx s 

1 1 he ox anan hormone is certainlj a neces- 
sary’ factor, but it has not been possible by 
present laboratorx methods to demonstrate 
anx' spcafic abnormality of ox'anan or an- 
tenor pituitary' funebon It is, howexer pos- 
sible that refinements in technical methods 
may' cxcntually’ rexeal a definite endocrine 
disturbance 

2 The conception of the disease as pn- 
manly a x'ascular disturbance xxith changes 
occurring in the interstitial tissues of the 
breast based on abnormal ncrxous sbmuh ex- 
plains many of the clinical aspects of the dis- 
ease Such a X lexx can only be accepted wath 
caution, howexer, because it requires the 
assumpUon of a phy'siologic mechanism y'ct 
largely undemonstrated 

B BREAST HXPERTROPHX OCCURS IK AT 
LEAST TWO FORMS 

1 In one group in which there is a smiple 
painless enlargement of the breasts of rela- 
bx'cly' umform consistence an endoenne fac- 
tor is clearly prominent This includes the 
hypertrophy' developing in childhood and in 
old women in the presence of the speafic 
ox'anan neoplasms, such as the granulosa 
cell tumors and teratomas Breast swelling 
has also been observ ed in the presence of per- 
sistent corpus luteum and folhde cysts and 
asenbed to a poly'hormonal amenorrhea 
Breast hy'pertrophy after hysterectomy may', 
in some cases, hax e a similar basis 

2 The painful hypertrophies of this study' 
were not of this type and resembled closely 
the tender nodular breasts, both in regard to 
their physical charactensbes and the condi- 
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tiom uada whkii they occurred. Honojne 
Jtudie* of 1 icrie* of tbeae cav» tire 
Wood ettrfn viJoc*, ritet of monthly 
of ntiin a Uttle hlgW t^an io the of the 
painful breart, but itfU probably nor 
nul IhslU, Juid DO lacreaM In prcUn ezcretlcm 
X ray of the orarie* led to a daeppearasce of^ 
the pain and to a rcductjcm la the dze of the 
bteiita bat the u*e of ovamn bmnone by 
moath or hypodermic was laeffectuah The 
coloddmt ^vic lesloos and the ioddanta 
associated with the onset of thjs breast en- 
largemcQt were In gmeni the tame as those 
found for the painful breast. 

The cooduwns In regard to the coMet of 
this type of hypertrophy must be •tmtlur to 
tboee for the peinial, oodolar breast 

c. aawcuuui 3 £CsxTJcn raou tbx inmx 

The local physical charactenstha as weQ as 
the couStkiu under urblcb aboomial 
•ecretkcn occurs seenii to (Sstiofubh it aomc' 
what Ixom the tinipteceiCQgfroom theavtr 
age tea of these pusitj was thepco- 

por ti on of wcBaen with preceding oregnaadcs 
was much greater menatiualdUtartuaceswere 
more frequent, partiaikily io the fonn of 
deUred mesitniatioQ the average daily ex 
detiw of estrin was lower the aecredoo did 
not tfisappear at onca after X^rav of the 
ovaries. 

In many case, boarever the chiractnfstfcs 
of the painful breast were present ootahlyUie 
cychou pain and sudUng the dhfiuse nodo- 
l^ty sod certam comodent pclv»c lebocn. 

It is coododed that the casm with aboonnal 
sccretKiQ are a heterogeneous group the fol- 
lowing M possiWe ristsifiralioo 

of these. 

I frith a oon-spedhe fischarge, 

•eroos, aanrnineous or purulent, from k)» 
dJjasc of the larger ducts. 

j Cases reportel in the Eteralure with a 
definite nervous factor dther m the fora of 
direct sttottlatkai of the nipple or a central 
oervOQs system cfiseaae, soeb as Ubes dorsalis 
or syrin^yelia 

3 CaKs reported in the Ulmturc wltli 
definite evidence of oxlocrfeie dhense, sodi as 
the Imtauces of tmenofriiea with foUlde or 
OTpus lutcum cysts To thb grtwp may be 


long the cases of tanporaiy secretion In the 
early meDcpansc, theoretically asolbable to 
the sudden decrease in ovarian activity or the 
increased fonedoa of the anterior pitoltary 
4 In a Urge groop of cases one b forced to 
m a int a in the alternative theories noted for 
the other two types of breast iStOK, aaiudy 
an as yet andetenmoed vatie^ of endocrine 
rHsturfaaace or a Bttle known fom of neuio- 
vatoilar disorder 
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REPRODUCTWE EFFICIENCY BEFORE AND AFTER THE BIRTH 
OF MALFORIMED CHILDREN 

A St0d\ of 405 CoNSEComE Faihuces 

DOUGL 4 S P ilURPHV, D , FA C S , Philadelphu, PfKVSYi.VA.'jiA 

From the G) ntcun Hospitsl Institttt o{ G>tiko\okic RtKiich and Department of Obstetna and Gynecologi 0im-crsit> of PenmyK-ania 


T his is the second report deabng with 
families in which malformed children 
have been bom The first one concerned 
the place-in-farmly of the defective child (2) 
The present communication deals with the 
remaining pregnanaes in these families It 
concerns, pnmanly, those which did not 
terminate normally, and which may be classi- 
fied as “disturbed,” a "disturbed” pregnancy 
being defined as one which ended in either a 
miscamage (including abortions), a stillbirth 
or a premature birth The chief interest of 
the study concerns the closeness of the dis- 
turbance to the defective child 
If miscarnages, stillbirths, or premature 
births should take place closer to the defec- 
tive child pregnanc)'^ than would be expected 
according to the laws of chance, it would sug- 
gest that both these disturbed pregnanaes 
and the defective child pregnancy' were but 
different expressions of a prolonged period of 
decreased reproductive power If this were 
so It would seem to lend weight to the hy- 
pothesis that congemtal malformations are 
due to defects m the germ plasm taking place 
before the moment of fertilization WTiereas 
if the disturbed pregnanaes occur at random 
in the famdy, there would be less reason to 
behevc that the reproductive power of the 
mother exhibited any prolonged penod of 
weakness The present report attempts to 
eluadate this theoretical conception 
Materials and methods To quote from the 
first communication “There w'ere found in 
the files of the Bureau of Vital Statistics, 
Department of Health of the State of Perm- 
sylvama, 130,132 death certificates for still- 
born and livebom individuals who died m 
Philadelphia during the 5 year period betw'een 
January 1, 1929, and December 31 1933 
Each of these certificates w'as examined and 
the data on those noting the existence of any 
congenital defect, were transenbed to dupli- 


cate, offiaal forms Fourteen hundred and 
seventy'-six such certificates were located 

“The deceased individual w'as considered 
to have possessed a defect under either of two 
conditions (i) if the defect involved the sur- 
face of the body, or (2) if internal, its presence 
had been disclosed by operation or necropsy 
Diagnoses not conforming to these require- 
ments w'ere considered as not venfied and 
were excluded from further consideration 
This procedure reduced the number of usable 
certificates to 890, or only 60 per cent of the 
onginal 1,476 certificates 

“An attempt was made to mtemew the 
mother of eadi of the 890 deceased individu- 
als, the visits being made in the summer of 
1934 by 3 fourth year medical students A 
complete reproductive history' w'as secured 
from each mother that could be located The 
group forms a consecutive senes All of the 
defective children died withm a given geo- 
graphical area and within a given period of 
time ” 

In order to have a homogeneous group of 
reproductive records for analysis it was neces- 
sary to omit from consideration certain fami- 
lies formmg the group of 539 famihes reported 
upon m the first paper Families in the above 
group, having the following charactenstics 
were not used m the present analysis (a) 
Those wnth more than one defective child, 
(b) those famihes in w'hich there was only a 
single conception, (c) farmhes in which the 
mother was married twnce and m which fami- 
hes the defective child wms bom to the second 
husband This procedure reduced the num- 
ber of families from 539 to 405 

RESULTS 

Diagnosis of defective chid In the 405 fami- 
lies there were 405 congenitally malformed 
children (Table I, column 2) The most fre- 
quently recurring chief diagnoses (column i) 
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t&d tltt nuisber ot c^Qdreo 1 a «dti froup 
(oehrmn i) are ntarfed to til* table. Hjiiro- 
ccobalu* TTU the most owninon defect apJnt 
hfMm, with aod vltitout hTdRacepbahu, and 
aAcocephahn were tbe oeit coott frequent 
dtotooecB. 

Cl the 4135 famOIea, 151 famlOea, or 37 j per 
cent had oce or more dlctorbed prcfpiaiKlca 
(Table I column 4) aod 3^. or 6j 7jier cent, 
bad DO dijturbed prepiaBciM (Tabk I 
n^imn 61 Thcic twD grtwp* ctfl bc Com- 
pared In Table I with re^wct to the diasaoact 
of the flotlfocmed cfcfldreQ to each There 
appeari to be no etjeotial diflerence to rejard 
to the typo* of defect* found to the two pwpa- 
In the 403 lainIHc*, there were x «ro- 
ceptiotu (Table 12 ) O-tt 6o per cent ter 
norniailj with five born fafiy de 
reJoped ofianrun Twenty three p« emt 
retnlted in me birth of malfonufd Infant* 
and 15 pex cent re*ulted lo either TDlKa rrfagt, 
ftfllhirtto or pcenutnre b/rth 
The relative poaitfcai* of the vartota df*- 
turbanca of pregnancy in relatlofi to the 


podtloB of the coDctpdoB w t ddi reaulled to 
the Urtb of the cDOpadtafir maHonced chQd 
are ifacrwn to Table m The poaitJoa of the 
defective child pre^oMOcy i» iaSaied bj the 
hewn fare, horiaonUl fine. The pUre^n- 
Uxolly ^ ^ coQCTptioQ* b uuwn to 
colomn i Id this colonia, the place Immedi 
ately precedtof that which eaded to the birth 
of the defective chQd b indicated by — i the 
coDceptioo which toflowed immetflatefj that 
of tie defedire chUi k todtated by -f r The 
ctwceplion preceding, and nevt but one to tbe 
dc/ectirt chfld cas CH>tioo bindkated by — * 
asd tie cooception Mkowtog, next but o« to 
the ddectirc child pregnancy is todkated by 
4 -* and *0 ob The ohierTed frcqoende* of 
mtocmrrlagea, *tiUbfrtb», and prematare torlhs 
by Edith poalDoo in reiattoo to tbe poritioo 
^ the di£wtirt child are todkated fcpareteJy 
In fniiiirm^ j t and 4 Their obaerred core- 
btoed {coqpiffloes are given to cDtomD 5 Their 
eipectcd ccenhtoed frequeadea, had they 
been dbtTibvted bv Wrlh posltlDr anawdin* 
to the lawi of charvs are Htcrwn m cnlunin 6 
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The latter distribution was computed by the 
use of the Greenwood-Yule reconstruction 
(i) The method is as follows The expec- 
tancy that a characteristic occurrmg at ran- 
dom wiU take place in any particular position 
depends upon the size of the family For ex- 
ample, m a family of three siblmgs, m which 
there is one defective siblmg, there is one-half 
a chance that each of the two remairung sib- 
hngswiU be affected, in a family of four siblmgs, 
m which one sibling is malformed, only one- 
third a chance exists that any one of the three 
remainmg siblmgs will be affected 

Using this method, the fractions contributed 
to each birth position by each family were to- 
taled by birth position for the entire group of 
famihes In those m which there were two dis- 
turbed pregnanaes, each position was allotted 
double the fractional value given to famihes 
with only one disturbed pregnancj’ In fami- 
hes with three disturbed pregnanaes, each 
birth position was given tnple the birth value 
given to those famihes with only one disturbed 
pregnancy, and so on, dependmg on the num- 
ber of disturbed pregnanaes m the family 

Since all disturbed pregnanaes m each fam- 
ily were counted m the total of column 5, and 
smce m column 6, each family was counted 
once for each disturbance noted m column 5, 
the total of these two columns are necessarily 
approximately equal 

The ratio of the observed, combmed fre- 
quenaes of the disturbed pregnanaes (column 
S) to their expected, combined frequenaes 
(column 6) is shown m column 7 Had the 
observed disturbances occurred with random 
frequency m the various birth ptositions, the 
figures m each birth position m column 5 
would have been, for aU practical purposes, 
identical with those m column 6 This iden- 
tity would have produced a ratio m column 7 
of I o for each birth position 

The figures m column 7 show that the dis- 
turbed pregnanaes m the position — i and -1- 1, 
immediately adjacent to the defective child, 
occurred more often than would be expected 
accordmg to the laws of chance. In the birth 
position immediately precedmg that of the 
defective child, the observed disturbances 
were the most frequent, being next most com- 
mon in the position immediately following 


TABLE H — ilAXPORUED OFFSPRING ANV 
DISTURBED PREGNANCIES IN 405 EAXmjES 


Conceptioos 

Conceptiona 

Number 

Per cent 

Total 

173= 1 

TOO 0 

Tcnnlnatuis normally 

1054 1 

63 I 

Ending mth malfonaed offsprinfr 

405 1 

=3 4 

EnHinp rmscaniage, sUHblrth, or 

pmnatmr birth 

333 

13 4 


Showing the number of conceptions e^enenced by 405 
mothers, each having one malformed child, and the num- 
ber of disturbed pregnanaes among the remaining preg- 
nanaes Note that more than one-third of all of the preg- 
nanaes were abnormal 

that of the defective child In the majonty 
of the more distant positions, the disturbances 
occurred less often than would be expected 
by chance Three of the distant positions 
(—3, —6, —9) showed a greater frequency’- 
than would be expected by chance These 
values are beheved to be false due to the fact 
that the number of famihes forming the total 
group was so small 

Considering the relative sizes of the ob- 
served frequenaes m the — i and —2 posi- 
tions, column 5, it IS emdent that the fre- 
quency m the ~ I position is approximately 
two and a half times that of the —2 position 
These figures refer to the combmed rmscar- 
nages, stillbirths, and premature births If 
these combmed disturbances of pregnancy are 
sub-grouped, as shown in columns 2, 3, and 
4, the following is observed The frequencj’' 
of miscaraages alone (column 2) m the — i 
position is more than twice as great as m the 
— 2 position, the frequency of stiLlbrrths (col- 
umn 3) m the — I position is two and a half 
times as great as m the —2 position, and the 
frequency of premature births (column 4) m 
the — I position is over three tunes as large 
as m the — 2 position These mdividual ob- 
servations lead one to conclude that the near- 
ness of the miscarriages, the stillbirths, and 
the premature births to the position of the 
defective child were mdixudually deterrmned 
by a common cause, and bj" the same cause, 
which, m all probabihU > brought about the 
congemtal malformations in the famihes m 
this group 
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IfJttAprTTLATIOX 

The above cb*en-«tkMU fujRwl tb*l iDOtb 
m wbo girt birth to congcmtaH) malformed 
indnHthHib. eTfaibtl vamns leosth period* oi 
deariuetl reproduttive eihrieecj In mo»t 
ca-rf* ihi period cm-m obI> the lime rr 
quUtd for tW cuotxptk® and birth ol » ain 
jflc duM In other mitanctv the peood b 
looffff «fwl duritu thii lime m atkBtfoo to 
the coticepOOQ and birth of the malforaied 
child other rceioTMlon t«ie place wWrh lUi 

to noi eiv! ivocTtwlh 

Sine*, thrie tivtvriwoco oJ otb*r pngattn 
cirs Ifivl to clu tcT about the prcKnaflc> 


«lu<h teaulU In the lurth of the cwiBcnhany 
nalknned cJuld mod h«.BU>c all of the di*- 
lurbancc* and the roalfoctnaliona mii> in 
Aarariff and decree rmt from the other 
thetrmuitipbritv Inyb aright to Iheb^potbe 
Mfc that conjcetmaJ maUormtlkm* arc due to 
dcfecth in the jfina piaim rathir than to 
(orco which roav c^vcralc upon the fcftfTttrd 
epp 

The tiodinc of tfat dl turtuoci K» often Ifl 
tht ptTcairKV immettiatdy pncetDnB that 
mhiio revuit m (be ietorme<! Hid vupci U 
that the tpjuafa/ici »f a dnturliol iingnanCT 
fchouW makt the oti*dcln bn »u pett the pov 
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sible e-astence of a congenital malformation 
during the course of the succeeding preg- 
nancy 

StnmARY AND CONCLUSIONS 

1 The reproductive activity of 405 moth- 
ers, each having had a congemtaUy malformed 
child, IS reported with respect to the incidence 
of rmscamages, stillbirths, and premature 
births 

2 Of the 405 famihes, 151 or 37 3 per cent, 
exhibited one or more miscarnages, still- 
births, or premature births 

3 Of the total of 1,732 conceptions in the 
405 famihes, 63 2 per cent ended normally , 
23 4 per cent resulted in malformed children 
and 13 4 per cent ended m either miscarriage 
stiUbirth, or premature birth 

4 Miscarnages, stillbirths, and premature 
births occurred more often than would be 
expected by chance in the pregnanaes im- 
mediately preceding and immediately follow- 
ing the pregnancy which resulted in the birth 
of the defective child and less often than 


would be expected by chance in the remaming 
pregnanaes Miscarriage, stillbirth and pre- 
mature birth occurred most often m the preg- 
nanc}' immediately preceding that of the 
defective child 

5 From the above obsen'ations, it is con- 
cluded that the birth of a congemtaUy mal- 
formed child may be only one expression of a 
prolonged decrease in functional reproductive 
activity, the other expressions being nuscar- 
nages stillbirths, and premature births 

6 It IS suggested that the obstetnaan has 
unusual reason to suspect the possible exist- 
ence of a congenital malformation in the preg- 
nancy w'hich follows immediately after a mis- 
carriage, a stillbirth, or a premature birth 
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QUIMINC mCUPIN B4SL NUPERCAlNt BASE 

Fifi I Eucupin, modtBcatJon of quinine molecule 


rectal surgery Saphir (56), of New York City, 
has used it to ^ per cent solution in over 
2,000 hemorrhoidectomies, and at first re- 
ported that in these low concentrations there 
were no sloughs More recently he has had 
sloughing even in the o 5 per cent solution in 
water and has abandoned it (57) In stronger 
concentrations, usually 5 per cent, it has been 
used for injection under anal fissure by \V 0 
Green, A B Graham, Yeomans, Hirschman, 
E G Martm, and others * I shall shon 
that it causes unnecessary pain on injection 
and unnecessary danger of sloughing, and that 
better solutions are available 


Qitwine hydrochloride mth nrctham So far 
as I know I am the first person to use this so- 
lution for local anesthesia While working 
with It m experiments on a different problem, 
I discovered by acadent that not only was it 
less painful, but also less irritating and less 
likely to cause a slough than quinine urea di- 
hydrochlonde - 

Euoupm By modifying and lengthening 
two side chains of the qmnine molecule, the 
anesthetic potency to the rabbit’s cornea may 
be raised 3,000 per cent eucupm (isoamyl- 
hydrocupreme) is one of these modifications 


» llartiD now the <iuinlijc area hydrctchlonde omler anal fissure 
»n 3 per cent after experieudDj mth the s per cent (57) 

*Thl3 WM first Infected subcutmecKaly in the treatment of 

^ 'Tos found to be le» after ita Injection than after the in- 
solutions (16) Later, bccaosc of Its solobflity, 
, ^ GeaevnerIn a highly concentrated solution for the 

^«uion toratment of varicose veins The *upcr<aturated solutmn in 
water used for vaifcojc rcfni must not be used for aDesthesta 


(Fig 1) It was first synthesized as a bacte- 
riadal substance and found to be bacteriadal 
to streptococcus m i 4000 and to staphylo- 
coccus in I 800 (45) (bacteriostatic to staphy- 
lococcus in r 160,000) WTule using it in the 
eye, Morgenroth discovered its high potency 
as a local anesthetic Its prolonged action is 
explained by the fact that it remains in the 
tissues locally and may be recovered for 
analysis 4 days after it is injected (3) 

Henius, in Germany, has used it m a 2 to 
5 per cent ointment or suppository for reliev- 
ing the pain of anal fissure It has also been 
applied m to 2 per cent aqueous solution to 
ulceratmg carcinoma both for its anesthetic 
action and also to clean up secondary infec- 
tion 

Vuzin (iso-octylhydrocupreine) belongs to 
the same hvdrocupreine senes as eucupm but 
has a longer side cham Lipschitz and Freund 
(34) found that it inhibited cell oxidation only- 
half as much as eucupm and this suggested 
the bkeldiood that it might cause less local 
imtaPon than eucupm The hemolysis tests 
of Bijlsma and of Schmidt also suggested that 
it rmght be less imtating than eucupm 
Fromherz found that it effected a more pro- 
longed anesthesia of the sdape nerve of the 
frog than eucupm It was therefore mduded 
in the studies to follow 

yiipcrcaine is something like a hybnd of 
quinine and procame containing as it does the 
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TABLE L— illXIilAL LCmAl DOSES PE* KUO' 
CBAll BODY KUmiT Df niE BAUtT AKD 
COUPAttAmE AWOUKTl OP CLCnCAt *atii 
TIO-VS ’ATItCH mOTlD TIUtmiTOlE 8* tX 
PCCTTD TO 8t IXTHAL TO A 70 CrtOUBAV 
MAV 



quiocdiae nof of t/uinine mxkI the dxthyiami 
no«Uttnoj ndkal kniad [n nuE) ci Uip pro- 
ouae a«ric* (t-^wjuHQNTtindwoic tdd dJ«tK- 
yiamlooptfayli^ cfiarakic hfdnKhloiicfe) ft 
««■ tyntbcsircd b} EjliI Afv^hfr 4nd ttoUkd 
b> UhhTtinp Lij^cblu vtd Liubcodpr (jc) 
lod otbm Tbouitb it bu been ofica As 
icribed it U *0 little uoderttooi tbit lu 
itwje mfl> iu ksilinate tr^c baa itsnlird 
m frequent death* To thi* point we ahiH tv- 
tujTi Uter The fict that In lynte of these acd 
dent« fU Die h ipparcntJy locreailng ppovT* 
the ur|:tnt need for k>cai ineathetlci with * 
prokinfcd acliofl 

Dtotitne has i lubitituted phenyl urethane 
ndictli cotiUiacd In » total mol^e ahjch 
h othenriie mofetUre 0/ tbejwocaJiie lettei 
It Ua» been lyntheiiard by RkJcr and ni* 
ptkled for prc4ont«S ineitheiU <50. 51) 

BemuwJ ta i •otnuo* of pqtnl of 
poramlno beniojd benaoaie and pbeomelhvW 
In 00 port! of rectified iwcet almond oQ It 
haibeeoiaedeitenifiefi b> ^ comans and hh 
luociatn in the treaUmeiit of InlractaWe 
nruritii mi In Enclmd It ii n>ed at St 
\r*rt » llotpiUl by Cibrirf for nrvrSih *nJ 
and aiul Qsiorc H T HavtSi In Hooiton, 


ht* u»ed it il*o It the dou of benwAoU 
ectomie* injecting loiiD amotmU ondei the 
og^^ivcTOund to gh e pfotonjed kiiai ane*- 

f*waf»c b a new prepaxitkwi In ofl re 
•etnbBng benicoi but tn addllioet one 

part 0 / botyUmlno bemeoate and H part of 
iKn.'ocdn base 

iVtra/w ksinxMttide cooccntratnl in 1 
•ototion of 5 per cent hju been mcniKwed bj 
Sduoidt a« fivwf a lonfcr tneathetb thin 
nupcttalne i looo when both ire used with 
adrenalin Ai luch 1 itrong aolullon of pro- 
caine Ii Icn tcaic than the weak loluttm of 
nuperaint it wii Indudcd tn ibc detcrrolni- 
tion which fotlowa’ 

Tttifieahe kydncJde^dt is 1 member of the 
procaini* leriti which b abont l» ice ai potent 
aa nmnune hyilrochloTide md ool> bait U 
tocic on wbcDtaacoui adminlilratkin to aoi- 
moU lustrad of the ordinary to per 
ceot ablution It mat trini hr profoc^ 
anesthesia In a cooceoirated sofotloe of 
per ceot 

Before ecetparing iheioea) irTflaUon cauMJ 
by thm lolutkan. It U wdl to In mind 
tbeir jeenrral lomritv 

COlTPABATnE TOTJ O n 

The comparative loddty of these lolulioni 
must be consldeTcd frorn tbe itandpoiDt of 
exact measuremenU in aoimab and then iLo 
from dinlca] taperksce 

AmimsJ ex^mmrtiMtSM Meawraseots of 
toridty In anhnala are shown in Table I In 
thb table there bioduded foe compu+wo the 
well known anettbetka of ihort duralloft, 
proealu and Uitoqaine Tbe first column Ibts 
the srWutlon* In roacentratkm effcctlir for 
anesthesia. The aecood column shows the 
amouBt of dinicallv effecUve wshiUons which 
woukl be lethal soixrutanmalj to a yo tlfe- 
gram maa U he were cqiraOy aensJlivt to the 
•ohations 43 the rabWt In the fourth coiuran 
U abown the rainitnal lethal do*e Inlra%r- 
Qously in the robbit In the filth coiumn b 
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TABLE U— PROTECTION B\ NEUTRALITY (\C1D BASE), ISOTONICITY, AND URETHANE YOAINST 
LOCAL IRRITATION BY QUININE SALTS— 0 15 CUBIC CENTIMETER rNTR.YDERMAL WHEALS IN 
RABBITS’ FLYNRS 




Rcsu!t> 

1 

Percent 

sJoughs 

T a 

Quinine HCl ^3% In quinine urea diHCI In -wnler 1 

oeoeooooeo 


I b 

Quinine UCl ‘1% m quinine urea diffCl 0 7% m water 

aSooooooo 1 


2 a 

Quinine HD 0 7% m quinine urea diHCl 1% tn water 

SoeoooeoSo ^ 


2 b 

Quinine HD 0 7% in quinine urea diHD i% In .425% saline 

: 00000000 



Quinine HD 1% m ^s% saline 

SSSSSSoS 

SS 

H 

Quinine HD j% with urea 0 17% in quinine urea diHD 

1 eSSSeSoSoo 
ooSSeSoSSoSoSoSo 

46 

H 

Quinine HCl with urea 0 nearly neutral In -425% to 0.85% saline 

1 Sooeoeco 

SocoSeoooc 

1 17 

6 

Quinine HQ t% with urethane 0 5% fresh mixture (nearly neutral) in 4^5% to 0 S 55 <> saline 

oSeooooooo 

oooSoooe 

.4 

B 

Quinine HD 1% with urethane 0 25% fresh nuxturc — adrenalin i rooo 5 c.cm m oAs% saline 100 c.cin 

1 SceSoeo 


D 

Quirune HD \% with urethane 0 s% old mixture (oearlv neutral) m 0 85% saline 

ooooooooooceee 

0 

H 

Quinine HQ 1% with urethane 0 5% old mixture (nearly neutral) in o^s% saUoc with adrenalin j 

* oeooeeecoo 

ooooco 

1 

' Q 


*S Sloughs c Eo'thenu o Vo sloughs 


showTi the amount of dmicaUy effective solu- 
tion given intravenously which would be 
lethal to a 70 kilogram man if he were equally 
sensitive to the solution as the rabbit 

No preinous record of the minimal lethal 
dose of eucupin administered sucutaneously 
to the rabbit has been located in the hterature 
Accordingly, o 150 per kilogram body weight 
of eucupin base or o 170 per kilogram body 
weightof eucupm dihydrochlonde nas injected 
subcutaneously mto 8 rabbits and they were 
kept ahve for 14 days None of these died or 
showed the shghtest toYic symptoms Two 
rabbits w ere given o 300 kilogram per body 
weight of eucupm base subcutaneously One 
hved and one died within half an hour The 
minimal lethal dose to the rabbit must, 
therefore, -be over o 150 per kilogram body 
n eight subcutaneously Bijlsma gave 0025 
per kilogram body w'eight subcutaneously to 
one kitten and the kitten died on the sixth 
day I ha\e gl^en 4 times this dose to 2 
kittens without the slightest toxic sjmiptoms 
for 6 days 

It ivill be seen from Table I that when solu- 
tions of equal anesthetic potency are injected 
into the rabbit, eucupm solutions may be used 
safely m the largest amounts and nupercaine 
in the smallest amounts In these concentra- 
tions more than twice as much eucupin solu- 


tion may be injected into the rabbit subcuta- 
neously as procaine hydrochlonde and thirty 
times as much solution of eucupin base as 
nupercame solution of equal anesthetic power 
Indeed if man were equally susceptible to 
eucupin as is the rabbit, and water intoxica- 
tion be disregarded, the amount of clinically 
effeeme anesthetic solution required to be 
lethal by subcutaneous infiltration would be 
about 3 gallons' 

Although the toxiaty’ of solutions adminis- 
tered subcutaneously vanes m different ani- 
mals including man the intravenous lethal 
dose per kilogram body weight does not bax e 
such wude vanaDons, and, therefore, the com- 
panson of intravenous toxiaty^ is shown 
(Table III) Here again the supenonty of 
eucupm in freedom from toxicity is shoxvn as 
well as the limitations of nupercame 

Cluneal cslimaie From the climcal stand- 
point, wc find that quinine hydrochlonde 
urethane in a highly concentrated solution has 
been injected into man mtraxenously in van- 
cose xeins several hundred thousand times 
wnth only one reported fatahty from toxiciU 
(Matas) 

The possibility of peculiar indmdual sus- 
ceptibihty to eucupm has been investigated 
by Dawson and Garside, who found that be- 
cause of the long and branched side chain in 
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jU ntclecuJe, n»iujal Idiotpicnsy to evmplQ 
U unlikely ft) tltboogh hifewyncnuy may be 
acquired (7) 

Twenty four deatli* Irom nupercalac ha« 
been reported (ice appendix) Ubenltiamed 
we abonld be 00 our foan) agaiaat lu tOTldty 
uaioE tbeac preaaliona Pint large doact of 
barbfttmtet abould be (iven before operatton 
a* this probably glrcs protectloa agaioat lu 
taridty (6i 64 Seemd ia virw of ibo 
ccHuldenble aombs- of deaths katma to be 
due to injection of sofutioos made by ^ 
10 times too strocif b i per cent uutead of 
'/wporemt UU safer not to resort to ibelocnl 
phsmaebt to make up the colatfem but to 
ose the large *5 cubic ccfturaeter ampulea of 
1 1000 solution recen^ made aN'milablc by 
the manufacturera. Twd in view of lu 
extraordinary toofclty If bjccted hiio a Ttln 
or vesKms ebot, the technique of kical Infiltni 
tfcm muat be p^eet la order to pre> rot such 
an evestutUty arwcUUy wheo bt benior 
cboUertoaiy loiertWi is made aeu a Ugated 
blood vessel Fourth, la view of a fitafity 
whh oalj w cubic cettthBrters 1 loco aolo* 
tbe lajecuoe of coacentraiktos greater than 
I zooo or in amooats greater thaa 50 cubic 
centiffieters should be oude a(th eautloo 

LOCAL taarTArtOx 

There u a need for a new method for meas- 
uiing tissue Irritstloo caused by local ants' 
theUcs- viudi 1 shall subtnit Cmpt methods 
hare bad partial vahKs 

Aneathetic solutions for a long Unit ha\e 
been Injected Into rsbbHi ear lob« where the 
« the outer aide of the lobe com e s dose 
to the ikiB on the Inner side of the k>be, to « 
U they would cauar- docking. Ejiwileoee la 
this method (31) has shown that It U out sofli- 
deotl> delicate for a test of local SBesthrtks 
For exunpk it has been found that naall 
snioanU of iW per cent quinine urea dlb> 
drodiioTide do not nuke siougia this test 
snd even 5 per cent of the some swntlno does 
not always do so but there is abundant chnl- 

cal cvidtoce to show that a 3t< per cent solu 
tlon of qomioc and urea tObydroeWoride may 
cause ilou^iiiis 

‘^nothcr test InstOls the anesthetk MSutioo 
into the conjunctival sac of the rabbit to sec 


if coa/tioctlvitis follcmi. Tba method iickj a 
sharp endpoint. It mcaiores tie rfect eo 
topical applicsUoa to a pcadiariy dmtoed 
siructurc rather than the effect of la&ltnUoD. 
It tDowi only a tests on each animal, whereas 
the test whi^ is to Iw submitted alloa 1 9 or 
more tests to be made on each ani^ and 
mesauns the direct effect of Inffltntlaa. 

A third lest measures the bemcJyik: sclioci 
of the solution to be tested on red bk>od 00c 
puscifSL This (cat, while not new hasreceoUy 
ocd ccplorrd thoroughly by Schmidt tad hu 
cmuldtrable value. Howerer it has cartaio 
haad/capt It aisumes that a noa nudotted 
red blood coipusde will respond to powible 
irriuiloo by Vxml artettbeii^ u do the no- 
ckated crib of the tiuue. ImsgiDe here the 
Uxarre rvaulu sMch must be cipeclcd if a 
bemol'y'xis teat rmt made on such a sohrtlofl 
aa qomine orcthiae, lasamoch as we know 
that uteihane acts to take quinine ntsaptiy 
oat of Mxum to ffx it in red blood cor 
pusdes ito) It does act take Into accouit 
the r-ssocoBstrictor or %UrxB?ttdr effect of the 
solation to be tested, oq the local drculstioo. 
It docs not sBcrw mesaurtment of the effect 
oe iniutke, of such added aabstanm tx 
•dreoaUa arid orethone, which ae shall show 
to be Iropoftaat. la practice, It does oot check 
ultfa InfilUatioia tests For ciaamie Bijlsna 
found thst vusda dlhydrochlorMc had oolv 
half the hemolytic effect of eucupin cSbydro- 
chloride 00 enlhrocytes lospeoded la Rioger’s 
solutiao. tod that e%'ea sbeti senzm was 
added the effect was about equal C5) let the 

eiperimenlJ whfch I shall report Indicate that 
vuxin dIhydrochloHde whm hiftltralcd a 
□sort imtatiag than ewupin dlbjvlrodikndf 
This maj be explained by the fact that euen 
pin b t ■rtSodOalor and vuxin a Tasocowtiit 
tor* (flljEama) Heroofysa teste do not fake 
into account such aclloa 
The method to be aubmltted uses Intr** 
dermal wheals made la the fi a n ks of rsbblu 
II this method has not beto used before it h 
probably because of the cfifficuily in rtnwwiag 
the hair ShaTiag the rabbit a hah- plu ckin g 
It, or uiing a depHaloty most b* as^ided, 
alnce all such procedures cause so much ini 
t Bttnn u to interfere with mcasareinenti of 
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the irritation due to the solution injected A 
high speed electncal vetennanan’s clippers, 
on the stretched skin, if aided by frequent 
brushing of the hair from its teeth, mil remove 
the hair dose to the skin mthout irntating it 
Two or three such patches arc made in each 
flank, between the ventral and dorsal areas 
Care must be taken to keep anav from the 
gluteus maximus and biceps femons musdes, 
as sloughmg is more likely to occur in this 
region If the patches are too dose to the 
artery located over the shoulder, sloughs 
which would occur elsewhere would not be 
observed If the hair nhich remams interferes 
with the obsen'ations, it should be wetted 
Two injections of o 15 cubic centimeter each 
are made mto each one of the two patches, 
makmg S m all In case umform results are 
not obtained, a much larger number of in- 
jections may be made 
These mtradennal mjections make a deli- 
cate test because the solution hes imder the 
homy epidermal cells mth poor blood supply 
and, therefore, a slough is more apt to occur 
by this method than m ordmary tissue infil- 
tration Companson with the wheals that 
have been produced m the skin of the human 
thigh mdicates that rabbit skm is more sensi- 
tive The dehcacy of this test can be still 
further mcreased by the addition of adrenalin 
to the solution 

In the protocol which follows, it mil be 
noted just what concentrations of nupercaine, 
eucupm solutions, quinme urea dihydrochlo- 
nde, quinine hydrochlonde and urethane, 
dio thane, and benacol and anucame can be 
mjected in amounts of o 15 cubic centimeter 
intradermaUy in the rabbit mth and mthout 
sloughmg These tests have been made mth 
aqueous and isotomc solutions, mth and mth- 
out adrenahn An “S” is marked where a 
slough occurred, an “o” where there was no 
change, and an " e ” where there was erythema 
mthout sloughmg I made more than 1,300 
of these wheals in rabbits and give reports 
where the findmgs proved of practical signifi- 
cance 

Tlie optimum solution for quinine It will be 
seen from Table II that the highest concen- 
tration of quimne and urea dihydrochlonde 
in water which can be used mthout sloughmg 


IS yi per cent qumine and urea (containing 
yf per cent quimne hydrochlonde) This is 
important because it shows that this labora- 
tory method agrees m results mth chmcal 
expcncnce in the thousands of cases reported 
b\ Crookall, Finstcrer, and Saphir 

Quinmc hj drochlonde in i per cent solution 
in saline gave sloughs in nearly every wheal 
(88 per cent sloughs) \\Tien the same concen- 
tration of quinine hydrochlonde i per cent 
was used in ordinary qumine urea dihydro- 
chlonde 14 per cent, less than half (46 per 
cent sloughs) of the wheals sloughed This 
shows that the addition of urea does prevent 
some of the imtation of quinine, as is gener- 
ally accepted But a very much greater im- 
provement came when (a) the amount of 
urea uas mcreased to o 5 per cent, (b) no 
hydrochloric aad was added, and (c) o 425 
per cent salme was used instead of water (17 
per cent sloughs) 

Still greater was the improvement when 
urethane was substituted for urea A fresh 
solution of qumine urethane caused only 12 
per cent sloughs A well aged solution of 
quimne hydrochlonde and urethane kept for 
3 weeks showed no sloughs at all Even when 
adrenahn was added (and we shall see later 
that the addition of adrenahn increases 
greatly the tendency of most solutions to 
slough), a well aged solution of quimne ure- 
thane was used m iS wheals mthout a slough 
One may conclude that about three times as 
strong a concentration of quinme hydro- 
chlonde can be used m a well aged solution 
with o 5 per cent urethane, even mth adrena- 
hn added, mthout sloughmg, as can be used 
when made up with urea and hydrochlonc 
aad m water m the ordinary quinme and urea 
dihydrochlonde This is the first advantage 
of quinme urethane solution over quinine and 
urea dihydrochlonde 

A second advantage is that quinme ure- 
thane keeps better than weak solutions of 
qumme and urea dihydrochlonde, which tend 
to detenorate because, as Giemsa found (16), 
the urea decomposes to form alkalin e am- 
momum which preapitates the alkaloid qui- 
ume, and this process probably is accelerated 
when the qumme and urea are m a less aad 
solution This may be the reason, certainly 
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a good one %b> quinlnt itwl mci ha>e 
usrf In an aod aolnUou But ’•ben urethane 
U added thii trouble Ua-poWed fork has been 
known for a long time (i6)^-aind I ha\-e cm 
firmed thii — that quinine with imrthane U not 
•alurated doe* not pmdfitatc on itaodlng 

Tb«e li a third ttaioQ for Ibc luperfority 
of quimne hydiochlorkfo afth oreUianc ow 
quinine area diitydrcKJikirMe qulafoe aod 
urea (Ghydrochloride cauacs an immediate 
rloieot pain at the site of injection. Quinine 
urtlhane muaca little U tQ> aueh pain aa an> 
one maT verify 

rooTth Intracutaoeout a.hcala were made 
by Injectfoc urea dOmfrochfonde and qumine 
hydrochiortde urethane “Ihc tint thoacd a 
wide border of erikbema around them the 
quinine bydroefaJoride urethane did not ThU 
lodicatea that quirdoe tuethane fo lea* Ird 
tiling 

Oi>e may coodtnfo that a weH aged aoUition 
of quinine hpdnxhkifWc urethane irhh *o- 
diOBi chloride added to botooidty and 
adrauito,, U sipcrior to the daadc aolutloo of 
quinine and urea dib>'dnKhkiride 

PrviKim art/« a/ inrtieae It has been 
known to rmhii<± toWInkkt and to Danieti 
Penc that the fyuemk admlnfotrfttioii of 
uxet^e in large doan inhibited the Irriunt 
aclkm of mustard ml on the akm, but no 
pcevioo* reference haa been found to the fact 
that infiltrated locally wnall concenuatkau 
of urethane add'd to quimne ha\e a pcotec 
live action agakat irritation awl sloughing 

The j-huTn f which urethane nadni b not 
that it metdy prev'ents infltmaidon lohiU- 
lioo of inflammoiKm irugbt actaaHy leswti the 
reabtance of the tbaue to lojuo But my 
e^penmenti show that it ictuiUy prevcDts 
tiuQc injury and sIougbiDg 

The aetkm does not *ean to be oo the polo 
nerres for aiole nrethaw s per cent b aiM> 
thrtfo. coocentratioos bdoa jfo per ccoi are 
not {til It doe* not acem to protect by actloa 

bringing b a better supply of hiood and amim 
to the ute of injection because there I* lesa red 
nos around a wheal into which quinine ure- 
thane b injected than when wheab are made 
xrith quinine utea dihydrochkpode of nuper 


Caine That urethane Bkr urea has a Jyijc 
action oo the fibrin (43) bid doao by quakie 
and thus prevents Irriutfcio bonepo^ffity 
Another 1% that the protectiNX act»» trf 
uiTtbane k exerted not on the but 

chemicalh or the quinine It has bceo noted 
that when urtUane u ackfcd to tjulnine there 
b a change in the lints of the absosprion spec 
trum (19) This has been asemed br de 
Thitm (jo) to the fonnatkiii of goinkio or 
qomotedn an tsoftxre of quin^ wbkh 
ijCillmann (61) showed was, coaUaiy to \U 
name oot caoxedulglt todc Howeiet ihr 
^ootodn occur* only In 3 per cent In de 
Thron s finding*, and o« tteefore queatlow 
whether this can explain the peotectioo oas- 
fmed by urethane agaiut tbsuc injury It 
might »eein inore posbable that the urethane 
combine* with the qoinine^ prohahlt at the 
uoaaturalcd double bood la the vurl iVfo 
chain In this conwetfon it may be notiwj 
that supnealne. the least imtatujg of the 
qninciiD ajoesibeiia also has a structure sag 
gnthe of a lubftituted urethane 
The (act that aging of the aoiulioo of qai< 
alee urethane aakealt less irritaiing mac be 
explained os two grovods £ilho thoe and 
suidlgbt aOocr the urethane to beoxM mote 
tboiougbly united with the quinine molecule 
or Hae the quinine lorn* to quinldnc (qoioo- 
toxia) This problem ia now being studied 
^erf gretiwre It a 01 be seen 

fnan a stody of the coolrols in Table I\ that 
3 wbeals made with distilled water out of 18 
caused rmaQ ilou]^ srfaereaa none of the is 
marie with pbytiofogkal saline made slougbd. 
nds ttx>w* the Importance of liotOTtidty even 
wllbout the additw of adrenalin 

\ (uithfT study of the controls shoms that 
procaiiK hydrodiloode and tulocalne hydro- 
chloride can be used In aqueous »otutk«s 
with adreoahn, without doughing Thii, bow 
ever doe* not hold at all for the ether loitt* 
tions 

In the OK of nupercaJn* although the 
masufacturer* nghtlr advise ila tree in aatiae 
the importance oT this Is not generally rtshied. 

I have fboiKl one of our ablest sargeoas i»ag 




rirf^zi 
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TABLE in -TISSUE IRRITATION BY LOCAL ANESTHETICS, 0 15 CUBIC CENTIMETER INTRA- 

CUTANEOUSLY IN RABBITS’ FLANKS 


i 

Solution t 

1 

) 

In water , 

Approximately 

Isotonic 

In water with 
adrenalin 

Approximately 
laotomc with 
adrenalin t 

Dfstilled water or jihoe } 

oc»oSoSSoo 

oooooooooo 

oSoeoooo 

oooooooo 

Procaine HD 1% 1 

1 

1 

1 ! 


oooooooo 

oooooooo 


Tutocalnt HO i% I 



oooooooo 


Procaine HCl s% I 

! 1 


oooooooo 


Nupercaine 4/10% : 

1 1 

ooooScccc 



Nupercaine 3/10% 

1 

OOOOOOOQ 


ooooooSS 

Nupercaine 1/10% 1 [ j 

eSSoSSSS 

oooooooo 

Nupercaine i/io% 

1 ooQooato 


SeeeeSSS j 

oooooooo 

Eucupm base i/io^ 

HD 10% i c-cm. in loo c.cm Tutocaine 

> 

1 QoeSSSSooooo 

1 oooooooeeooo | 

oSooSSSSo 

ooo S cS Sooooooo 

Same with urethane !4% 1 | 

' 1 


oooooeoooSo 

SeSeooeS 

Eucupin base i/io% HD and NaOH to duaolre procaine 
HCli^ 

^ SoooSoSo 

ooooooocnaot i 

1 


Vuiiaba»ei/io%inVuziDdiHDiT/too% , 

10% HO 5ccm to looccm 



SSoeoScoSS 

Eocnplaotoiin in */iQ% ) ; 

1 


SSooSSSc 

Dlothane z% 

j SSSSSSSSSo , 
1 

j oeeSSSoo 



Diothaoe 

' ! 

1 oSoooooooooooooee 
' ooooooooooooSSoo 
. SSooSSeeoo j 



Diothaoc 

ooScSoSo 

! 



Benacol (oHi ) 

ssssssss 




Anucaine 

SSeSSSSS 

j 



Nupercaine m oil 

aSSSSSSSSSSSSSS 

SSS 5 SS 





, , , S Sloughs c, o No ilough** 

in fiorae early cxpenmcnta where crythem*. occurred without slouahing a lero was recorded 
TAdfcnahfl wm u^ o 5 cxm of i looo solution in lOo cLcm 
+No procaine h> drochlonde added 


nupercaine in an aqueous solution The e-^per- 
irnents in Table III show that nupercaine 
I 1000 m water with adrenalin is likeh’ to 
cause sloughing Twice as great a concentra- 
tion can be used mth adrenalin m sahne with- 
out sloughing 

, CAse of eucupm, tests show 

'F'lble III) the importance of isotonic rather 
than aqueous solutions, illuminating one of 
the ni} stenes of medical history De Takats 
^®^thuestern Umversitj', performed over 
a hundred operations unth eucupm m sahne 
\ythout a single slough One hundred intra- 
(lermal wheals which he made caused no 
sloughs Then other workers (44) used it m 


solutions which were “water solutions m the 
majonty of cases” and had sloughs As a 
result of their condemnation, the surgical 
w orld did nothing further w ith eucupm How 
did it happen^ The protocols m Table III 
show that both sides were nght m their ex- 
periments Twenty-one wheals made with 
eucupm h> drochlonde m sahne caused no 
sloughs Tw enty wheals made with eucupm 
hydrochlondc m distilled water did show fre- 
quent sloughs ' 

Clmiaans sometimes assume that because 
sodium chlonde o 85 per cent is isotomc with 


« I mv*it warn apaiost the vilutina lrnNi bv Picard trhtch 
wjiire in o r per cm! md |4 lifcelj ro cauv; «lr« 4 ghing 


14 made in 
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Tif t Sdt* fw blTaoiUaroM vhnb fw tnti W lockl 
tmUtka bjr *antWtic aobdicvk 

body fluldi, pcoodoc bydiOcUorkk U botoolc 
In UK une co»xaa»ti»tfcrtti. Thii Ii » wrong 
■uumpUoQ Ptocnlrtc h)*(JrocbkrTi(le U oot 
iaotonkin r per cent but in 548 percent (4) 

EnoipiQ in & T per cent prxnirK toiuUoo or $■ 
hair per cent tutoaJne MlatioQ b fax from tbb but ausrd ut etrir pmrlpiution of Ute 
beini; UoUtoIc. fUoOuoc. 

«/ The resoiu <4 expo^ BcMtW had e datruciive Klko Skmtiu 

meets 'nith tbe sdditioa of cdreiulio (Ouwn were lam tsd dnp. It «oakl teem to be 
is Table III were an unpleuaot tuiprise. Tbe palnlul, tor ereo tbe keg (uSenfig nbUt «bo 
additioo of adfroaUa b p ec ewary foe the pn>- did oot amiico upoo the in/ection <4 tas 
loogmtlon of anaigeiia for scN'ertl dsvt \cC other ■)1 qucr> exrr^ dbtilkd water juamed 
tbe^ arp gbcfflU ihcw that In «Q these •olo' and squirmed, or sotusBy cned oot b md 
UoBS tested except procaine and nitoeadne squeal* when wbetls were nude with beactl 
the tddltlOQ of tdreotlhiifnallT increased tbe It mav be desirable for Ure dtaUuctloo of 
tendency to tissue injury ThU wu onlorcu- sobcutantoos Ber > e» In pruntis uu but one 
nately true to a marked degree with eocupu feeb reloctant to data it as a loca] anesthetic 
j^ert ef tcliilr n eaca/ia Table It AKmxJHi was cquaB) destructi\e causing 
shows tbe desirabllily of keeping anestbedc alough* in nrariy evrry wheal So alao <bd 
solutioii*, such as eucnpln awaj from Uv aod nuDcrtalne In oil 

side Thb agieea en^y with tests on the Allbcwgb an aneatheUe sohibon for the 
ceniunctlval sac made by boUmann (flo) by puipoae* of rectal surgery to be deaerfbed 
Copdand (5) and by Gifford (l8) showing baa raost not cauie too much Imtotioo it t* not 
jirUatiOTlisolutlomankeptBeaxlynecilraL neceasarr that sucb a solution iui% c tbe pet 
HowTTcr a solution beeffered in borax faotlc feet freedom from frrfutiao nfeich u 1 ttnt 
•rtH , the«fi rg r»icin of Gifford ssswrt. flwa geceral surgery 

. — . 1 -- Urst, in gmciai snTgery there must be 

prompt unioD of the tinue larcn and such 
union mutt not be delayed lo cectai surgery 
many of ns prefer to leait uoCftd* wide open 
to be by setoed intentioii Second it 

Is kocrws that sofuCkros which might cause 
If lajected in an area where tbe 
are iro^ pressoie will not cause 
li there be no preaKure or timskxL. 
Jji dosed soigecy with aound sewed up 


was not free irom sxragmng leooeocy nnen 
fcdiienaEn was added. 

i'‘*a» U iberwn by tbe tcata to be moce Irri 
Uting fbsn cucupfn 

ZfUikt/ft. I hare DO lodgment to MS* oa 
dJothane for topical appficaw but the testa 
for tafiltmko ta T.lk m tot 
In aqueoo* •otutwn. the term In wUdi It to 
r^oiociided it has a pconcwoccd steoghfaig 

teodency Tbe addftfoc of aaHae partly b^ped 


TA»tE It — XXTmunXTS TO MOOUT TOTH 
DUUTATTOH »Y COCtTFIN 

d ti ante CENTUtETni tvrftAarTAyiocsi.Y 

IS R-VSBITW rLtSLl 
Al wanin ippnalwitdr hcOwe 
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tight, there is postoperative tissue edema and 
sometimes pressure This is avoided in open 
tj^pes of rectal surgerj' Third, 111 rectal sur- 
gery a cause of dcla> ed healing is the spasm of 
the sphincter muscle after operation, whicli 
grips the operative \\ ound so tight as to cause 
ischemia Prolonged local anesthesia pre- 
\ ents tins \use-hke gnp of the sphincter, pre- 
\cnts the ischemia and thus facilitates heal- 
ing Fourth, in rectal surgery' in the lower 
area in the skin below the mucocutaneous 
line, delaj cd heahng maj be actually desired 
when fissures and infected crypts need pro- 
longed surgical drainage 
On the otlier hand one has reason to protect 
against the common use, c\cn in rectal sur- 
gery , of some of these imtant, if not destruc- 
ti\e, solutions There is espeaal danger of 
postoperative hemorrhage when such solu- 
tions are injected into the anal canal near the 
large brandies of the infenor hemorrhoidal 
artciy 

COiirAR.\Tr\ E AXESTIIETIC TOWERS 

Of the large number of methods prcnously 
devised to measure the anesthetic power of 
solutions, two arc of outstanding importance 
First, the intracutaneous wheal to measure 
the potency' of anesthetics for infiltration, and 
second, instillation into the rabbit’s con- 
junctiial sac to determine whether or not the 
solution paralyzes the corneal reflav It will 
be shown later that deduction from the 
rabbit’s cornea test, if applied to oily solu- 
tions, may lead to errors, and a new test wall 
be presented to measure the power of local 
anesthetics on topical application, utilizing 
chrectly the open wound 
In using tests on the intracutanc»us wheal, 
I have sought to avoid errors made in the past 
How unsatisfactory past methods have been 
IS shown bj' the wide divergence m results 
For example, in measuring the duration of 
anesthesia in the wheal made by procaine 
hydrochlonde, pharmacologists of high stand- 
ing rejKirt results in the wheal made by pro- 
came hydrochlonde varying from 9 mmutes 
to 35 minutes, and in the wheal made by 
nupercaine, a duration varjung from 35 to 100 
mmutes (28) Exactly the same amount of 
anesthetic must be injected into the wheal or 



Fip 3 Testing of surface ancstlicsia with Ilanard m- 
duclonum 


Wide variations in the duration of anesthesia 
wall result I ha\ e used o 4 cubic centimeter 
because this gi\es a large enough w'heal to 
ax Old doubtful readings Still more important 
15 the clioice of an instrument to test anes- 
thesia in the wheal The wasp of cotton the 
pm pnek, and the blunt ware all cause error, 
because the tip may contact a point m the 
skin between nerx'e endings An assoaate 
tested the skin of my forearm with the twasted 
wisp of cotton and found that in 3 places of 
15 so tested wathout an}' previous injections 
of anesthetics Uie xxasp of cotton could not be 
felt A stroke xxath a pin, or the use of an 
electric current between two terminal wires 
coxers enough space to catch a nerve ending, 
which ma} be missed by contact at a point 
The pin scratch method has the adx'antage of 
axoiding the irritation caused by the electnc 
current On the other hand, the electnc cur- 
rent has the adxmntages of giving a clearer 
endpoint and of measuring pain sensation 
without admexture of touch and pressure 
sensation In these expenments electneal 
stimulation was used between the ends of 2 
fine wnres conx'cj ed from an mductonum 

The first column in Table V shows the dura- 
tion of anesthesia when adrenalin was not 
added to the solutions The solution of qm- 
mne urethane gax'e a much longer anesthesia 
than the solution of qmnme urea dihydro- 
chlonde Nupercaine gave anesthesia of 
shorter duration than eucupm 

The second column shoxvs that when adren- 
alin was added, nupercaine gave a more pro- 
longed anesthesia than eucupm xvith tutocame 
and adrenalm ^ Nupercame 'with tutocame 

* Dc Tatats In wheals on the forearm, obtained anesthesia for 7 hours 
from the cucnpln tutocame adrCDtlin solution Mj results ibovramucfa 
•bortcr duration but my tests with electrical stimulation give a roach 
atron^ stimulation than the sUn scratch which he used 
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ga%‘e a lUU looker anejlbtsla. Qulolnt hjTlrt>- 
chlorUe irilh ufctluBe Rivc a partial aof»- 
tbeiit lifting for more thaa t diw 

Procaloc bjftiiocfajorida irltb tfuroaHn coo 
ceatrated to j per cent gave longer ineittefU 
than nopcrcalDe i icoo with adrenalin. A 
•Injaj wiutloo of 3>f per cent totooloe gave 
a rtlO longer aoeitbffii. 

It (boidd be empbuized that iheae ivheal 
tcju ire ocly of \’aluc tn F'‘tiig aa Wea of the 
dontion of aoeslheda b) one 00101100 at 
compared with aootber 'nwy do not give an 
hW of the ahaolate durotkn of arudgcfia. A 1 
thoQ^ eocupfo tQtocalne adrccallQ toiutioo 
gl\T» afleftbwU for oot over t hour* bj mj 
tou to the wbetia, cUokal experience afreet 
with that reported by do Tatata,* that tU* 
comHoailoo tometimea ^*0 aiulgeua for 
about 3 dayi 

raOLOVtlTD AKEXmESU Bt rowcAL 
AFrUCXTtOX 

Altaapt* to prodnee prolooged anejthetU 
by topfeu tppfkalloQ to the open w ou ad dale 
to x^Jt when \0|rd of the Uolvenlty 
CCoic of hlirbor^ apnCed a 3 per cent aolo* 
lion of euatpfo ir^ tdreoaOn to the pher)‘U 
after too^Uectm^ S^rch ttlaepu failed for 
•evieial rcoaooa Hrtt, the additl^ of adrena 
Uo to cncnpla aolall^ inralidates them for 
toplcBl amdlcatioa vben adrauUn b added 
to cocupla for fnfiftratkw the aoertbetfc ac 
tion b prolonged becauic the vaaoconttaktnr 
aoloD of the adrenalin prerents the removal 
of the aoeathetic ava^ into the geoeml dr 
culaikn and cauaealt to rcert ]U action locaOv 
hi fuU force. When adrenalin U added for 
topical appUcatloe the opposite effect U 
obtained the viaooociatrktim resoltlDg (rotn 
the adrenal pervenu local abconitktn of the 
aQerthetkaQlcitlon,aothattittle If any eflbe 
anesthetic c^U into aetke.* Frevkmi iota 
llou of eofflpfp for topical aj^illcatloG (74) 
have been toed hi vvy high coacentroo^ 
which were too frrftaU^ Ftoally fn earUcr 
day* bat UUie im known a» to pteventlttg the 



ftlngiag effed of atroeg *Diatiom of eucniiti 
when applied to the epen nomut 
It b commoolv aanxmed that the rabbh 1 
cornea teal ma> be ated to Cftltute the con 
parmtlve potener 0/ aatathelic* for lojtal 
application to otW turface* such aa Un open 
wound. That this conunon aavunnlieo n»y 
Uwd to egrtgion* error* *eenu iwicated by 
expeiloxaitj hereinafter described. It b Pne 
that the rabbfl a comra te*f gives some 1 ^ 
of the compatatlve potency of aqneOQt >c 4 u 
tloDS but it is mdlc unreliable as a measure 
of the potency^ ofaolutioTa In oiQ;> bases cn the 
open wound Iklorgenroth kwg ago showed 
that offj aofutfons 0^ {be base* ^ etHm^ and 
other hydfocopreiiiesanesthftlxcd the lahUt s 
cornea. I hav« tried the *ame ex pet unent 
with PttpCT twine olotmefit 00 the rabbts 
comm and ohialoed excrOeot anesthesia, 
rtohahlrbecauseol isch hndbigi, we are now 
haring It advertised for focal uiphcadoa for 
proiottfled anetthcUc effect to au sorts of open 
wounds axvd mucous moabrane* but e$j*- 
da^ to rectal wnunds. 

QlaksB) Dimercalne obumnt a^pbed la 
the open wound doa net brglo to ^ any 
such anesthesia as ought (0 be expected fnen 
It* powerful aaesthetic adion on the rahbft s 
cDTTwa, Actordlngly a method wal deiised 
for men wiring the potener of kKal tnesthetka 
lorJcaDj snpiml to the open wtaand. la 
rmhbfcs, uaacT ether anestheiia, the perf-aual 
filB and mncocs membrane were remored 
downto andpartfrinto tbespbinclcfisQsdea. 
After the animal ^ endfdy recovered from 
ibr atmthrtlc, an eletlric nincnt w« ^ipUal 
to the wound frton an fnductartusi ttraot 
enOQgh to maXc Wm hunp. On «* side 
Dupertaine or other rantment* were then 
■ppSed 00 the other side eceppin wjloUeni 
were applied- These were heid In amtact foe 
5 to 8 minutes, Thai efectrical idmubtfoo 
wras apphed to each side and the lesulu com- 
pared. It is oeceaiajy not tobold thetiflap, 

as this fohfbfts reactwe- 
When thb test with Dopcrcalne ointment 
was made 00 15 nhUts, not ecce was »n^ 
Usesla obtained. Every time, ttfairalatlon made 
the rabbit jamp wh^ SGpemine olntme^ 
had been ippDed On the ether sack In sJl « 
7 rabbits tested eocupln sdutk® fr«n H 
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per cent to ^oper cent in Mater always pro- 
duced partial anesthesia and usually complete 
anesthesia Lucupin Yi per cent in physio- 
logical saline solution w as not so effective as 
the cuaipin in water * 

Nupercainc i per cent solution was not 
tested against the i per cent nupercainc base 
in ointment because strong solutions of nuper- 
came arc too toMc to be used m large amounts 
Someone may inquire, "But docs not an 
oily solution act better because it staj s there 
longer slowl> feeding out the anesthetic?” 

This might be true of an anesthetic of short 
action, but we arc now dealing watli anes- 
thetics w'hich after absorption m the tissues 
give a prolonged action As a matter of fact 
these anesthetics arc so cxtremclj soluble in 
oilj bases as compared with the tissues that 
they are not absorbed well from their nest in 
the oilv base Possibly the reason whj the> 
do anesthetize the cornea and not the open 
rectal w’ound ma> be found in the fact that 
the cornea has neither blood %csscls nor lym- 
phatics which would carry away the absorbed 
drug l^Iorco^er, the nen'C fibers in the cornea 
arc non-mcdullatcd 


CLIXICAL FINDINGS 


From the laboratory' findings presented, 
one should expect quinine urethane solution 
to be far superior to all other known local 
anesthetics of prolonged action, because, 
when such solutions, in the highest concentra- 
tions which can be used w-ithout sloughing 
are compared, quinine urethane solution 
gives by far the longest anesthesia Clinical 


experience, however, raised an unexpected 
difficulty when quinine urethane solution was 
used for infiltration in operatixc surgerx it 
prolongs the bleeding time so that the wound 
may' ooze for 2 or 3 day's For this reason it 
was abandoned in operative surgery 
On the other hand quinine urethane has 
jusbfied expectations for the purpose of in- 
jection of anal fissure It can be used in a 
higher concentration ivithout sloughing than 
can qumine urea dihydrochlonde, it is more 
stable, and, most important, it docs not cause 
such severe pain on injection as quinme 

'Soecpi «oIuUon the .bwrpl.on of 
pentonenm wo mere rapid lh»n when 
tne ptocune wns d uolred In phyiJoIoefcal silinc 


TAurE V — coMPAnvVTrra duration of anes- 

THESm — INTRACUTANEOTJS WHEALS, O 4 
CUBIC CFNTUtETER ON ABDOMEN — 3 
WUFALS with ^VDRENALIN — 4 W'HEALS 
WITHOUT ADRENALIN — TF ST WITH H AR% ARD 
INDUCTORIUM 


Solutions 

NMthoutadrcnalm 

1 Wth adrenalin* 

t rheological whne (con 

\o anesthesia 


3 Dk^tnicd Tratrr 

Less than rnio. 


j Oominc urra dihjdro- 
Aloridc in walcr 0 5*^ 

I hour 20 mm 


4 Canine urea dlhvdrv 
cn/oriefe 0 in aaJinc 

Less than 45 mJn j 


5 Ouminc h>drocb 3 on<le 

Urrtjiaoc in phj’sio 

loi^ical saline 

Complete x hr 30' 
infn 1 

Partial 5 hours j 

Complete s honm 

Partial 3 da jr* 

0 Nupercainc j/10% in 
aalinc 

I hour 

■Between 2 and 3 
hours 

- Nupercainc i/to 9 f in 
line with tutocaine 


3 hours 15 miD 

S Lucupm base 0 1% 

Ihrtrochlonc acid 03^ 
Tutocaine 0 in »ahne 

Complete I hr 30 
mm 

Partial 2 hours 

Belwcer\ and 2 

hoursf 

Partial 3 hours 

g Procame HCs^ in water 


3 hour? 10 min 

10 Tutocaine IIC in 

o «|35 'aliDC i 


4 hour? 10 mm 

11 1 ucnpinbaxci^rinretti ' 
fiej sweet aJmond oill 
(one wheal onlv) j 

1 

Koanesthc«ia--red , 
DC'S and pain 1 

1 



•Adrtntlm x xooo was added o 5 con to oich too cem of «olullnn 
fWlicii adrenalin o x c.cm added instead of o 5 c Cjt» ibe dura 
lion of ane<lhc?ia was unchAnRtd 


urea dihydrochlonde Of course any' anes- 
thetic solution, even procame hy'drochlondc, 
W'lll cause pain if injected under some hy^ier- 
scnsitix'c fissures, but quinme urethane solu- 
tion is much less likely' to cause pain than 
quimnc urea dihydrochlonde It is now being 
used in a concentration of qumine hydro- 
chlondc 1 to 3 per cent, with urethane in half 
the concentration of the quimnc Usually i 
or 2 cubic centimeters are mjected under a 
fissure 

Quinine urethane solution may' also prove 
of value in the injection treatment of pruntis 
am * 

It must be warned that the supersaturated 
solution of qumine urethane used for vancose 


•11 quinine urethane ia mixed with novocain suprareiun xolution " K. " 
^!ch la Uie rammon form aold in ampuU a gtlatmoua preopiuu forma 
ThU la due to potaaaium aulphate added to the ampu laa a stabihunn 
agent which f^pitatea qulmne. Thia difficulty enn be a\-o,ded ba 
uaing ordinary bulk procame hydrochloride or a tablet of tutocaine 
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Fix 4 GitaW vka)»u4eb(mlM4salM o<«a<»- 
tkarn Kota limaat «t al cvioam uotmi. tnajn» 

mkm 


vein laJwtiDn fa too ttrong for xny at tbe*e 
parpo*c», 

JrtfCUTOf TO* TOWCAi imJCATIO-K 

Tbree>loarUu per cent euarpla bue with 
Juftt eoou^ 10 per cat lmin>diloflc add 
tdded dnip by di^ to dhtafw, fo nfer bii 
proved to be of great value lo poxtopenttre 
irouDdi a^tet fistulectoay exditaa o/ 
kuiidal rintaes, aod hiaiXtfTbotdectamj Icir- 
deed io kige&ttilectamy norods (ofilcntkMi 
is impracticable ami top^ appLcatkoi fa tbe 
oolv raetbod tTanable. Eacinu lohilioa. not 
nupercaloe ulatkw tboukl be axed for this 
poipose braiaae ospercaioe folutkm fa too 
toxic to be oacd b the high cmcentntlons 
and Uifc ajoaunts needed for todad appU 
catiooK. Duoipiit fa also rdativriy 
ihT Tbe same patknt vbo has had anper 
caioc ointment ajspQed with QtUe or no refid 
win tell yon that them fa do ocimpaitKin be 
tween the two methods that after the tjucopln 
•olntion there fa complete rdlef of pah) some 
taneafor ti boon or more 

Eocupin o 7$ per cent solnCku) fa also 
being aoptied ti^caSy b cases ot profansed 
itraogi^ted gangrenoos heinor fb cma. Such 
cases arc oot osually operated on compe- 
tent proctologlfts b tinx stage Eacupia ap- 
pfaed both ndirvt* pudn and keeps down Infec- 
tkmi 

One of tbe chemists wbo pmjared the o i 
per cent rohitiofl of eocupiri buflettd in borax 
boric tdi heretofore described, dropped thfa 


bto hfa nose for the relwf of hsy le\e 

EphediiM nve him reUei for oo^ 15 liata 
This euoiptn soIuUoa made bfa oml 
perfectly tiesr for 34 hours and neiriy dar 
for a secoed 24 boon. 


ttcuKryuB or ructmx AivunAnm 
ZJpoa topfcal ippScarion of euenpb 075 
per cent solution m the open wound, there a 
aoffielimes a stli^ng which mar fast 5 to 15 
mbatex. For thfa reason. It thooid be xjpm 
before tbe anesthesia obtained prior toopm- 
tkm has wnm oS. Its anesthetic aetke v 9 
then fait so long that napeQcaikn of eocopfa 
can be made bdore anestnesfa Iran the 61*. 
appGcatioa has worn off Cotton dm not 
sdeh to the wound as does gaure at the thne 
of reapplnng fpesh eocupin, Tbe cottua 
soaked encupio thoura be pre ss ed fato 
the vx>oBd for 5 fuB mbntes and then left fa 
the woujxL Jt may then be reapplW in tbe 
same way every ^ hours for four times. The* 
tbe euomui soaked cotton shooU be tsLea 
out nod left oat i^fore prohoged ose k cst* 
oeeeasarvaiMiina) delay bealing of thewoutd 


a£aro*inoi£«cTOtfY n rra piouetow 
LOCAL AJdaraxau 

It fa not to be expected that pain tlltt 
bemorrfaofdrctomy cas be avoided when lie 
Ugatorc or the v»rious closed sutarc epet* 
tJoaa are p er fo r m ed In order to mske the 
patient cnmlortable the open Penmngh* 
operatkm has here been fciflowed, wbei 
dtssedt out the whoie extemai sod bternri 
heaaorrbofd down to the iphjttctcr flben aatj 

out in trianglei of skb and then pkks op the 
hcsxMDTTboidal vessels b as small s bite ea the 
bemoaUt as Upo«Ible for double tranihriw 
and Qmtion Tbe new operatbg ipecalom 
devbefl by Feniler nakes compamtiTely easr 
this, wbi^ fa otherwise a difficult, cgieriti* 
Spinal or aacraJ apfsthesis fa rai^ ^ 
general anesthesia never used Aneilhafa 
baa been obtabed by btoebng of the 
of the btenial podaidaf rserret b the 

rectal fossa Tntocaioc has been used for t™ 
purpose because it fa tata as potent *M 
about hjit as teede as procaine hydrochforKK 
lo the eaitier cases, eucupin o 1 per cent » 
pfaysfofogfeal saHne with adrenalin was u>- 
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filtrated at the close of operation under the 
wounds Later nupercainc o i per cent solu- 
tion m physiological saline with adrenalin, for 
infiltration was used, fortified by the topical 
application of cucupin o 75 per cent solution 
by the technique heretofore described. 

* Now , all infiltration b>' these solutions has 
been abandoned and cucupin o 75 per cent 
in water by topical application to the open 
wounds by the technique desenbed is used 
alone This is usually suflicient The cucupin 
thus topicallv applied hasagreat added advan- 
tage m its powerful bactcncidal action which 
aiuses it to preient infection in this field 
exposed to contamination 
Chmeal results Stress had been laid on 
controlled laboratory measurements, because 
clinical findings can prove the comparative 
\aluc of these local anesthetics only when 
very large numbers of cases with \cry large 
numbers of controls arc axail.-iblc This is 
especially true in this rectal problem where 
patients \ary' so greatly in their susceptibility 
to pain Clinical results giicn are presented, 
not as demonstrations, but as suggestive 
After 100 rectal operations, patients were told 
that they could have as much narcotic as 
they plcased—usually' morphine or codeine 
Of these, 14 wanted one dose of narcotic, 13 
w'anted more than one dose, while 73 did not 
want any narcotic at all This makes 87 per 
cent who were free or nearly free from senous 
pain for the 3 day's after rectal surgery'! Of 
these a few had barbiturates the night after 
operation to prevent restlessness %nd most 
had barbiturates before operation Three 
radical operations for internal and external 
hemorrhoids w'cre performed in the office 
under local anesthesia To each of these pa- 
tients a prescription for codeine was given 
Two of the three never had the prescriptions 
filled as they had no need for the codeine 
Another patient, seen m the hospital 7 hours 
after a radical hemorrhoidectomy, complained 
strenuously because he was kept in the hospi- 
tal saying “I fed perfectly well I want to 
get up and walk home'” 

SUilllAEY 

1 An improved method for measuring 
local irritation by local anesthetics was used 


m r 300 tests The highest concentrations 
which can be used without sloughing were 
determined for nupercainc, cucupin, quinine 
urethane Similar tests were made of tuto- 
camc hydrochloride procaine hydrochloride 
bcnacol anucainc, nupercainc in oil, diothanc, 
and quinine urea dihy'drochlonde Vuzin 
proved more irritating than cucupin 

2 Topically applied in the open wound by' 
a technique described, cucupin o 75 per cent 
solution gave excellent results after opera- 
tions for anal fistula pilonidal sinus and 
hcniorrlioids It may' also be applied to 
prolapsed strangulated gangrenous hemor- 
rhoids Its bactcncidal qualities m addition 
to its prolonged anesthetic action enhances 
Its value in rectal wounds subjected to con- 
tamination 

3 After 100 rectal operations m which 
prolonged local ancstlictics were used, nar- 
cotics were offered freely to all but 73 per 
cent of the patients were so free from pain 
that they' wanted no narcotic 

4 A solution of quinine urethane not m 
the concentration used in x'ancose veins 
prov’cd the best of these solutions for injec- 
tion treatment under anal fissure 

ArrcsDix 

DKAIHS FROlf XUPERCAINE 
Toticilj of nupercainc clinical 

Deaths from spinal injection — 

Hcchcnbach. W 7l<chr f urnl. Chir , iS 395 010 

Jones, W H Quoted bj Amheira and Mage, 

J^nccl, J930, 319 540 0075 

Steinbruck, M Zcnlralbl f Chir, 19^0,57 373 014' 

Amhcim and Mage (Weinstein) Surg , Gjnec 
L Obst , 1032, S4 826, 2 c cm of I roo 010 

Kots and Mclxinnan Am J Surg , 1930, 60 i 010 
Idem , J Am M \ss , 1931, 96 30S5 oro 

Ibid 010 

Ibid not stated 

Deaths from inUnpcntoneal injection — 

Mandl, F Zentralbl f Cbir.ioso, 57 3 g 66 

ISO c era of r looo 

Idem Wien IJm Wchnschr , 1929, 43 1393 
Deaths from topical application — 

Nose — 

Mucflchcn med W'cbnschr, 1929, 76 3009 
Urethra — 

Tinnfn, F Saraml Vcrgiftmigsfallen, 1933, 3 
315 IOC cm of I 5 per cent 

Dladder — 

Keyes and McLennan. Am J Surg , 

i9S'*i 9 I amount not stated 

Infiltration — 

Freund Klin W'chnschr , 1939, 8 1444 

130 c cm of I 1000 



SiniCER\ G\KEOOLOGV AND OBSTETRICS 


Cac{i*eL 0(nl. LL«t^ lUi t1 ^ 

it«c ca *1 lac 

POw«vJ Ujtcu.f Lexer ii}|i 4tt t«oi 

iroc a» of i c— 

S«tecr Quoted by Ktjrt itad MclquB (loc eft ) 
QjrtJl. J9J9, r- iiij 90 e 09 •< I loeo 

Sew «dNoet-oAtW Itemed ifi, IU7 p u 

11) c 09 e( I roao 

WeAco-Lepi J Aa M A* Hli. «o 4j 

ntnei^tUer ud Birter nyiU Rer itsi, la 

lie n. t petecM 

IejT» and McLenwaa A* J S^,lua,Q 1 

jwe. cn of t 1000 
tUd *ok iUUd I per ccxt ^ nbakr) 

tb«d Bcpt itated ro per cent iW BdaakeS 

lUd 8a c CM •( I per ccat ^ Botaie) 

UcB J An \l A*t t*)] >006 

*0 c OB > per cou 


BlBLIOGRAPm 


I »67 


tp*6 4|i 


TVtW . rOMj JO. 41T 
Idea. / Am M Am 141 M rat 
PS Tiun, 0 5 ut C7«r 4 Otat 
loe Qx ^cksKn- 9*6, p tjtj 
kTskti peOBMil eoM W ohaUow to Oriahi bi Act 
AO cCMeMptsa* HJ«.p tlJ 
L(^ M UoeaiAen ord ^^ctaaotf I6I it « 
Frsmxu ft«t9 Bled Orfuwckr, iflU. rt S9 J 
Pbcmucs AnA f reptt naratul ipja 

51 3 ] 

Fcoaao, K AiA f etper « n»rr«UoI 




I4»ap rOT* 

'tall d Mxkii . . . 

!■ Arck I Sdkjtft • 


n( f Qaaced by 
Trope* Ifrti W • » 

Oc cron UcMdeaM Par »rr p flu 
CrTTCW, ItWB* An* «ViU gj (or jj) 0 
16 

G*M*s>3. <}»tedt*ai*UMdet ABraeM^TOM 

OiUttiTA'S Tr An. pFortoJ Sac ig J. p 4J 
Cirtw U O J An M Am igio, p ipu 
Oeoaou J Ajd, J* J» 

Cit*. O AkV f eiper Pub « g a, 

61 3^ 

n T«.n T $*ub U 

llrrfT*, M Deiticbe oed Hck»«kr 0 ». 4t 

nrimr* j A* M Am «g33. ‘o« 
llMTtirm, « U J Am Jt Am, rgoA. jj M 
l;r*wmm*wa — d BrrTi* 1J>* 

». U Am MU to pS 
I i Cks gi«,45 ♦« 


- . . »J»^i 

Best R S An 6ot tiU4,<M 
StjtJotA, XJ O XXtche f d tn eiper Med pe- 

ipi I -tj tp 

BjllCt n QDoted W ndaedee aod Lnca, A 
Zuebr f CW 90^80 18a 
ComMMuelScmvt Bril M J 1913.11 p7 
CmOuu, Axnn r mw al d ii— na tibM j 
DA«am tad Oinmr, J riMnMrat ft Ecpn 


jc. I rciu , A J PfauMud ft Eiper TVe>t> tgrt, } 
*ST 

JI XBjieicrrt, n J tot Cjmec 4 OUt ipt. u 

♦40 

13 R now: . A. Aaet ft Aul toiN 11 
p Ur*cKm ud FaxircB Arch ( r«U. 

PfaBonbed , igj3. p», 1/7 

If Liw aa iT ud LtmxDCx Cha Ucteaftr mm. 
8 J 143S 

j6 Odd 19>V9 gflft 

ft M t u u ff . r Aid d 80c p t lUUda, root Qootrd 
br Cto«M la Axh ( Scm>-« Trape* Tlx uer; 

38 Maxttx E O IVraoQtJ ccaotfamin 

JO ) i « T 4J,R. D( >i r iBi m tO dj o»r*midGu»lJe Mtlric 
t*An Saif oJApfl 69 

40 >4Ani3.P Aieh UIttW). f^UBMCod etdeTbenp 

J Ctai \tL *91 rji 
4 Itx^DX. \ J Eipcr Med., tgp, j6 »p 
4f bttm, n L Saiy OfMc 4 UbM ig 9 . m eg; 
p btoi'm, R J iM Lxaxr Cntwxt D free 
Soc Fiper Bic4 ft b]cd , 017, >6 fifl 

41 blcMnrMon auj Bmi iWumBcd ftchsMir 

l*i8> 44 IK 

4fl blnceuS DeotidM Zucir ( Cftk 1913. 11 i 
4» OKUATt. toitacho Zucbi I Qtx 19^ »n *> 
48 FT\a,D4\Aw Aicb t taper Pub a ntaniakd 
•ja. 170 

44 PKUJtp, D blaracWo z»ed Wctxxtr sgM, tj 
tat 

j» Rom T n J rtArmctd 4 Lqwr TWnp gjo, 

yJ5 ^ 

jt. Wd 4r7-*fl7 

P M 1838.47 

33 lieM Aao 4 AxaU U ba pobhifted 

.. t ... - ,p. 

7 »«, .. 

WitiTKtwiii-^n-eati, ' ”* ** 

SempT n SdaaeO, 934.) *77 
Souju'ea. J rkan*»CD{ 4 fjji^ TVnp igiA, 


nt” 


-. 9 *. » 7 

. Idtv } Am 8L Am p( 7O goo 
4 tim, II L An Olei RU^ 4. larjMRi M33- 

flj Tarr*. ^J*ltraMcri ft Lxpef Tbenp U3 4 
»7d 

Ai T*ir*,e<al J Aa-U Am g>3. *4 77 

•5 Tamctr Itxut J \AaaMj M Soc, go’ SqA 

AtetTMdedM] Am U Am go? 49 7i9 

44 Cbulut* S duMt a Aaaeatk 914. 91 

4r Aooai., I{ Ued Cba pi 7 gog 
4) \«rtOrtTr.c49 TyrapeietM Ai^uo/ tW^*an 

6f RU 

igjs *> j”> 

JO VtzaMgrr O Maeoe b ta Med Wetodw 


..f 




rwiMiW 


Arch 

tgjo. ifl pj 
7 f Arat ai, P C Am J tox grp. 9 4*4 
}j Ac««asa,F C el al T Am. ProcUd S* raM* 
P A' 

T4 



FENDER AND GUPTILL A NOTE ON PRIMARY SHOCK 


605 


A NOTE ON PRIMARY SHOCK 

FREDERICK A FENDER, M D , San FRANasco, Caufornia 
PLIMPTON GUPTILL, M D , Rochester, New York 

F ram the Department of Surgery, Rochester TImversity School of Me^e and Dentistry , and Department of Surgery 

Stanford Um\'ersjtj School of Medicine 


T he proper evaluatron of the several 
etiological factors commonly thought to 
underhe primary shock, is of consider- 
able chnical importance The interrelation 
of these factors has been discussed too fre- 
quently to warrant recapitulaUon here For 
a recent summary of the subject the reader 
referred to an article by Walter Cannon 
It seemed that one bit of evidence rmght be 
obtained from a study of the sj'stemic effects 
of local tissue damage in an animal isolated, 
physiologically, from the traumatized tissues 
The hterature upon parabiosis, vascular 
parabiosis, and crossed arculation was re- 
viewed, beginmng with Paid Bert’s account 
of his ?rejfe ammale No record was found of 
a satisfactory apphcation of these to the 
study of shoci. 

Vaccarezza, in a study directed toward 
reaching a better understanding of the 
effects of tissue mjur>’’ of several sorts, per- 
formed the following experiments, usmg dogs 
as experimental animals and chlorasol for 
anesthesia In a senes of experiments, the 
skm of one leg, from claws to “two Wger 
breadths above the femorotibial articulation” 
was subjected to thermal injury The result 
was physiological collapse and death withm 
10 hours Then, by leavmg mtact the ner\’^es 
to the extremity and dampmg the vessels 
supplying and draimng it, he was able to 
mibgate these effects FmaUy, he estabhshed 
a vascular umon between two subjects m 
such a fashion that blood perfusing the 
traumatized extrermty of one animal was 
returned to the systemic arculation of the 
other The techmque was as follows after 
treating the leg of one animal. A, Vaccarezza 
injected physiological salt solution through 
the femoral artery untd it was returned clear 
na the corresjxmdmg femoral vein An 
anastomosis was then earned out between this 
femoral artery and the caroDd artery of a 
normal animal, B In this way blood from the 


umnjured animal B imgated the leg of A 
Since the femoral nerve was left intact, the 
injured extremity had nervous connection 
with animal A and vascular connections with 
the healthy animal B In the two expen- 
ments performed, the umnjured animals 
died, in 5 and 8 hours, while the traumatized 
animal hved It was noted that the cir- 
culatory exchange persisted only “a few 
hours,” due to the fact that blood coagulated 
and occluded the anastomoses 

The evidence from these experiments con- 
tributed to the author’s conclusion that “the 
cause of shock and death in these cases is 
due exclusively to the influence of toxic 
products which, onginating at the site of 
trauma, are earned by blood vessels and 
lymphatics to the general arculation ” 

Several cnbcisms of the foregomg suggest 
themselves In the first place, the expen- 
ments were not controlled The history of 
crossed circulation experiments suggests that 
evidence thus obtam^ must be based upon 
carefully controlled conditions The throm- 
boses that occurred at the anastomoses in 
addition to termmatmg the expenments for 
all practical purposes, mdicate the existence 
of another pathological process, in itself 
capable of produang death through embolism 
In addition, death may follow anesthesia 
alone, or, as we later found, may occur from 
pulmonary lesions madent to the prolonged 
immobilization under anesthesia Finally, the 
absence of neaopsy reports leaves one some- 
what in doubt as to the actual causes of death 

Smee the findings have been quoted by 
other investigators m spite of these possible 
objections, and inasmuch as they seemed a 
particularly pertment contnbution, we de- 
aded to repeat and extend the work 

EXPERIMENTAL PROCEDURE 

Large animals were selected and paired 
for equahty of weight With one exception, 
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used. 

After prepmtfon of tbe left hlod leg sod 
thigh of one animal A and the neck of the 
other animal B ctdi animal was d\-ai an 
iDtravcnouj Injectkm of o.( gram of sodium 
amytal in lo per cent solutwn. The skin -was 
prepared arith io^e aod alcohol, and the 
adjacent skin surfaces p os t erkff to the siles 
of Indsion were brought tc^etber with a 
CDDtlnooQj suture. ‘>mall amounts of ether 
were admlnlsttnd from this point to the 
rr^pL»fwir of the operation. It should be 
stated definitely at this point that aneftheaia 
was complete and effeedre throujdiout all 
aperimenti 

An indaion was made to the left of the 
mldlinc of the neck of animal B and throng 
this the Jngular rein and common carotid 
artery were '•'rpwH and Ubaated from sur 
rtmnding tissues. These then were coated 
with itrfc mineral ofl, returned to their 
and nghtiy coyered with gauie mols- 
tened with wann physiological nit soJutioo. 


A left inguinal Indswn terred to expem tie 
prodlmjJ ends of the femoral artery and rein 
of animal A. Branches of the artery anj 
trfbutanes to the van in this regloei were 
ligated to avoid the potsIbiHty of a vascuhi 
*411001,“ and the \-etseis were freed frem 
tamwnding tissues, the fenwral nerre being 
carefully protected The Tcsseli were then 
coated with mlnenl oil and oreriakl with 
moist sponges. A omtinuous silk sutnre was 
eniplo)4d to bring together the posteiloe 
portions of both Srounds 
Ihe leg of animal A was then treated frm 
the dawi to pofnti 4 centhDeters above the 
femorotlbial articolation anteriorly and 6 cen- 
timetm above this articulation posteriorly 
the Vaccaicxxa technique being used \at, 
the femoraJ artery and vein of anhnal A were 
divided high lo the groin between dampa. 
By means of a bulb syringe with a drawn out 
and rounded tip, the vascular bed of the 
estremity was washed out rapidly with warm 
salt sefutioD the Islecrioe b^g made under 
Dodente presaore into the arterr and cdb 
timing until eoly blood tinged sofutioD came 
from the free end of the vdn. These vcMdi 
were caught gently in rubbertbod damps, 
lubricated and protected by rooistaied nun 
while the carotid and lugular vcas» of 
Biuinal B wtrr divided hip m the neck 
TTie anutomoses were then carried out, the 
carotid artery of anfmat B bong nnited with 
the femoral artery of anfanal A, and the 
fODorai Tdn of Tirmal A with the Jugular cf 
■ntmal B SO blood lesvliig the lyatemk 
drcolatfoo of Titmal B traversed the vas- 
cular channels of the leg of anhnal A and 
returned to Its original source. 

The cpperatrve procedoie and the methexi 
used in the anastomoses are lUaftratcd In 
Figure t The mtions were accompfished by 
the famniT Doerfler-Carrcl-Gothrle technique 
in which, after the placing of three “gu y 
sutorts (Flgurt la) a continoous intuie 0/ 
fine, lubricated sH^ plerdng all coats, b 
employed to bring the edges Into end-oo 
amiroxintatkm (Figure ib) Tbe drawing 
atfo sbowi tbe anastomoses running In front 
of tbe suture Une uniting the posterior por 
tloni of the two Indsioos. Upon completi® 
of the anastomoses, this suture was tontinoed 
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TABLE I 


Manetntr 

11 Controls 12 

13 Experiments 14 

Weight of A 

r 9 1 

-91k 

a** 7 k 

336 k 

\\ eight of B 

23 S k 

3S < k 

i 7 k 

" 7 k 

\n«lhctic 

'OO 

i OO 

1 CO 

.00 

Operation 

40 

55 

1*00 

I 00 

Trauma 

None 

None 

00 

a *5 

Anastomoses 

funcUoQinp 

J 55 1 

3 50 

3 ^5 

t 50 

Division 

1-* 10 

13*05 

13 OS 

II ^0 

Fflle of A 

RcCOATrA 

Recn\Tr> 

Killed 

KHletl 

Fate of 11 

Rccorer> 

Reco\ef> 

RccoA’erv 

RecoA'crx 


The salient data of the tuo aapcnmcnts on thermal 
trauma (Nos 13 and 14) and the tt\o control procedures 
(Nos II and 12 ) Time mtcraals arc given in minutes 
and hours, the e.cpenmcnts being presumed to begin with 
the administration of the anesthetic, 

in such a fashion as to unite the skin edges 
of the tuo wounds enbrely around the 
vessels — a tube effect 

With the completion of the operation, ether 
w as discontinued animal B was rolled toward 
animal A, and the two turned completely 
over This, as wnll be seen, was found an 
important part of the technique Care was 
taken to support the head of animal B in 
such a manner that there could be no inter- 
ference mth the arculation of the leg of 
animal A Other precautions were taken to 
this same end In all expenments, this leg 
remamed warm, and phenolsulphonphthalcin, 
injected intramuscularly into animal A, w'as 
found in quantity in the unne of animal B 
It was planned to terminate the experiments 
after 8 hours, this period equahng the 
longest suiwival of animal B in Afaccarezza’s 
experiments However, the anastomoses ac- 
tually functioned 8 hours and 40 minutes and 
8 hours and 25 rmnutes in the 2 experiments 
The ammals were given continuous nursmg 
attention Small doses of morphia and rare 
whiffs of ether sufficed to keep them soundly 
asleep 

At the conclusion of the experiments, the 
anastomoses were examined (on the “A” side 
of the arterial umon and “B” side of the 
venous) by inspection, palpation, fiUing tests, 
and finally by escape of blood “beyond” the 
points of union In every case the anas- 



fig 2 The carotid femoral and jugular-femoral anas- 
tomoses from uxpcnmcnl 14 after 8 hours of function 
This situation accuratcl} represents those found in 
examinations of the other suture anastomoses Natural 
sue 


tomoscs were found to be functioning com- 
petently After tjung the vessels and remov- 
ing the connecting portions for examination, 
animal A was killed The wound of animal B 
w’as sutured in laj ers wnth fine silk, and this 
animal was returned to its cage 

In the two expenments the B animals 
rccox cred promptly 

There wms no wound infection The condi- 
tion of the opened vessels shown in Figure 2, 
a drawing from the speamens in expenment 
14, xvas tj^iical of the group 

In the two control e.xpenraents the anes- 
thesia and operative procedures wore identi- 
cal with the above Both animals in each 
set of partners survived The anastomoses 
functioned briskly, and the same examination 
tested their freedom from thrombosis At the 
conclusion of these procedures the A animals 
were not killed The wounds of both partners 
in the crossed arculation preparation were 
sutured with fine silk, and the 4 recovered 
promptly, without infection or other un- 
toward sequela; These experiments were 
terminated in each case after the anastomoses 
had functioned 9 hours and 15 minutes 
Table I presents the essential data of the 
foregoing 

In two additional expenments the leg of 
animal A was subjected to mechamcal 
trauma produced by blows WTth a blunt 
mstrument, under full anesthesia This was 
earned out rapidly and xngorously, and the 
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ind b^oae earlier rfFccti were actklpatal. 

•ever*] mloof chanw In tedinlgue were cvWenct of primiiy ibocL Both recovertd. 
Introduced IntripentoacaJ pcntobarbltaj $o~ and 34 hoan later fare do obvfaoa cvld«ia 
dium (50 mflUgnuM a kilogrin)) wm ttaed for of lecondary ihoci- Tbc c»*enlkl data cf 
ancatbeda aMstocaoaes weft curted. out these eaperuaeDU art ghm la TtUe li and 
preetdiDf: the tnunutlAtkKi Payr ea»- paj^ cu the blood pressure le^t^ art ghen 

nulls ttere used fa effectiflg the aaaata n ' iu a ea . larlfOTei 

Cootfnuooj blood presacrc ftcttfd3 ol apltnal yraic* 

B wens made the caonuU bdeti; Iiuerted Into CooaldmUe rllfficulty vaa esperWaced 
the ftwotal artefy The eSDerijnentt were befort wt werr aadahed with the method-' 
alknrtd to amUnne a hours attex traumatisa escni^ to make os norrhat thq^tical of the 
tlon In other respecta the teidmique of the irsulta In Vaccaxtzaaa two uDcootnOed 
two grtHipa of experimenli was the same. pcoctdnrti Ten preSmlnaiy tjperioimU, 
Anastomoses were fonctkaiftig corepeteatty mith and without trmumatixad^ were carried 
at the tenmoatkjn of the erpoimenta. out Ihoogh the resolta la th« (fid not 
according to tbc criteria bereia giren and wraken the final e iperlm ental ctudtijkns, 

f ibenoifulpbonpdith&lelQ Injected fatratiLuscu they showed (hat daths may be apectnJ 

ally into the leg of animal K foDowlng la froro pulnjoaary lesions nresoinably Incident 
jury appeared fa quantity In the urine ol to the long InuoobQliaUcin arid from sotoe 
animal B At tb« end of the tj p cr u pfflts tbc auesthetk- agtBls when nsed for protracted 
A were killed the B animali were period* lie foond two polnU fa tMiiHiq« 

returned to their cages. worthy of ohsetratJoa. In regard to anev 

Tbe Hood pressure levels of the B aaimab thesis when niJng sodium amytal Intra 
showed a dcdlDc duiinj sad shortly vtncmtly fa experiments of this daratlon h 

after trauma, pc^lbJy due to loss ol blood Me n 's best to use an anwont sufficient only 
into the vascolar bed aod tiasucs ol tbc fcw fattodijctory narecak, and to osc tnorphis 
leg of the A Thereafter the blood and ether for suhaeqoent an e st hes ia p^o- 

& res*nre» returned to rriadvety high fawds In barUtal todlam probihly b more salisfaeloty 
olh experiments, where, with minor ftuctua than Sodium amytaL Second, fai nicl;l^ 
tfona, they rem^eri. The pulse rates n»e tloo In one podtke should be Hnuted to peri* 
very graduaDy frooi iso a minute to jss In od* of 4 ho«irs 

eepcrinicnt 15 and from xsi to 150 la e^wrl- Sevml genetsl n rm a rfc i baaed upon 
ment 16 Neither B animal showed other review of paiabkab, vaaculir parthioal*, and 
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crossed circulation may be in order Though 
the technique of parabiosis is the easiest of 
the three to carrj' out, the method has other 
pitfalls Conclusions, to be convinang, should 
be based upon a number of expenments 
WTien the time element is introduced, the 
relationship of the significant maneuver 
should be cleared of ^ doubt For, as 
Dragstedt and others have pointed out, un- 
explained deaths, not assoaated mth charac- 
tenstic lesions and quite unpredictable, arc 
not uncommon 

The crossed arculation techniques arc more 
difhcult to carry out and require, on the part 
of the experimenter, a verj- clear concept of 
the problem in hand Some of the experi- 
ments noted so far departed from the com- 
panson to the phj'siological state that 
analogies drarni from them arc of doubtful 
validity Doubt surrounds other results 
because of the failure of the authors to offer 
evidence that arculation was in progress 
dunng the experiment Finally, in at least 2 
cases, adaptations of the method were used 
which were far too crude to justify significant 
conclusions 


In general, wc feel that parabiosis is best 
adapted to the stud}' of effects that arc 
relatively subtle, that are progressive, and 
that take place over a penod of daj^s or weeks 
Vascular parabiosis and crossed arculation, 
on the other hand, seem best adapted to 
expenments of short duration in which rela- 
tively gross changes are anticipated 

CONCLUSION 

Two imneties of trauma affecting the leg of 
one animal perfused by the blood of a second 
failed to evoke e\adence of shock m the 
second animal This result tends to derogate 
the postulate that a lethal toxin is formed in 
traumatized tissues 
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FRO]r THE DEPARTMENT OF SURGERY, NORTHWESTERN bNIVERSm 
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G astric resection todaj offers the onU 
curative procedure for malignancies of the 
stomach Although, thcoreticallj , total 
exurpation of the stomach is probably tlic opera- 
tion of choice, this procedure is associated \nlh 
too high a mortahti to be of practical \alue 
Subtotal gastnc resection uith the removal of the 
greatest possible portion of the stomach and of 
the surrounding tissue, such as the lesser and gas- 
trocolic omenturas and the hnaiph glands in 
these structures, gives the 13631 results In the 
adianced cases, m rihich the malignancj has 
inA’aded the h\er, trans\ersc mesocolon, trans- 
\erse colon, an tenor abdominal nail and pan- 
creas, gastnc resection is onlv a palhatn e pro- 
cedure, it removes an ulcerating, bleeding, or 
obstructing tumor, relieves pain, but does not 
give a permanent cure or appreaably lengthen 
hie 

There are manj types of gastnc resection, the 
descnptions of vv^ch are bev ond the scope of this 
paper The operation that has given us the best 
results IS the P<5l3'a modification of the Billroth II 
The techmque of the Billroth II, as earned out in 
our practice, will be discussed and the pre-opera- 
tive and postoperative care bnefl}' summanzed 

PRE-OPERATIV'E TREATMENT 

The amount of pre-operative treatment de- 
pends upon the general condition of the patient 
and the type of gastnc mahgnancj^ From the 
pomt of view of pre-operative management, the 
gastnc lesions may be divided mto two groups 
(i) stenosmg tumors which produce pylonc ob- 
struction and gastrectasis, (2) tumors which do 
not produce obstruction The stenosmg tumors 
lead to a gastnc ddatation, retention of food, 
hypertrophy, and edema of the gastnc wall These 
effects of the obstruction can be ov'ercome by 
lavage of the stomach to free it of food residue and 
by constant aspiration through a Levine tube for 


several davs Dunng this penod the patient’s 
water balance IS maintained b) the daily adminis- 
tration of 3,000 to 4,000 cubic centimeters of 5 per 
cent devtrose in Hartmann’s solution, by’ intra- 
venous drip The non-obstructing tumors do not 
lead to these stomach changes and do not require 
this gastnc decompression Patients are allowed 
liberal amounts of high carbohydrate, non-residue 
foods and a large amount of liquids If a marked 
anemia is present, blood transfusions are indicated 
before operation 

ANESTHESU 

The choice of anesthesia in patients with gastnc 
mahgnancics, especially’ if associated with loss of 
weight and debihty, is of importance Patients 
who arc in fair general condition are giv en a com- 
bination anesthesia of avertm (tnbrom-ethenol) 
in doses of 70 to 80 milligrams per kilogram body 
weight, supplemented by ethydenc or i per cent 
nov'ocain local infiltration Emaciated patients 
vv’ith possible kidney’ damage are better operated 
upon under morphine-scopolamine analgesia and 
local infiltration of i per cent nov'oeam and sup- 
plemented with ethylene when necessary' 

OPERATIV’E TECIiNIQUE 

The operative techmque for gastrectomy’ may 
be divided into v’anous steps, such as (i) ab- 
dommal mcision, (2) determination of operabihty, 
(3) mobihzation of stomach, (4) gastro-mtestmal 
anastomosis 

The abdominal mosion most suitable for gas- 
trectomy IS the left paramedian masion How- 
e\ er, if the lesion is located high on the fundus or 
cardia of the stomach, the exposure through this 
incision may be madequate In these cases the 
operation is faahtated by’ enlargmg the parame- 
dian mcision with a transverse mcision across the 
left rectus and extending to the lateral abdommal 
muscles 
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]bi| I Tba uxWt ud nUdk tepa m kavftol 
ca tpcBBg ki Uv fuCnbepate wtwtaw ud br Ubm 
dMMXTMi MfKnU Lb« poAenar « «£ lie lirn 
tb« (rumne ru a ie e i jto o 




Oace tbe tbdocnea li opwd ibe &nt Cictor to 
ti rtc ftiLJfW Is openUIitT’ l[ du kxkn ii oo< id 
heKQt to tbe tataior abdooilaiJ intO Dvcr or 
pAOOiu, the (tomuh aad traosrme cctoci ut 
iHtal up aod exunloed for adbej f o ci bctwen Uie 
ttomocD tod tratavsK colon or tmuverse nmv 
colon. U tbe tnofvene maQacitoo k landed W 
ibe tumor tbe lavolveiaent q£ the cokkOe colk 
artery Is detci'iuliMcL If thb artery caa be apaml 
Ibe mcrocolon can be r eject ed with tbe stomach 
without interferiog wUh the blood Mpply of the 
Cranvene colon. An openinf Is ma^ In the 
gastrocoBc and fUtrobepaUc otoeataaa and tbe 
poeteiior soilace of tbe itnmacfa k Inspected for 
ad bu to ai to the me a m tette veaack, traDt\’<na 
meaocoltn and panataa. 11 tbe inmor extenda 
toward tbe richt, tbe rl^t lobe of tbe liver b 
drawn and the faQ bbddcr doct, 

and aBT ro u p d lni atmctnin arc explcred. If the 
lesKn b Qmhea to tbe atomaefa a^ there aiw no 
metastaaes cr extenakc of tbe mabtranty to the 
t u n uuisd ina stroctnrea, reseetkn may offer a care 
If there b local exteoakei of tbe maaa or meUS' 
uses to tbe rettkma] lyinph gbnds, l e ae ctk n b 
palQative. 

If the lesfoQ is resectable tbe first step in tb« 
t« rfWiWTtri finn rJ t>w« fnmx-h. Thb b 
accomplkbcd br t ase rtirn tbe Index and mlddb 
&D(en of tbe k/t hand thrDU(h an openhif la tbe 
gjUtrofaepatje cmeotam and by Uont ificKctka 


at'perauiif the poatericT wall of tbe stemafh fm 
the tranrroie mcao e oloo (Fig i) nw pstn- 
cotic osneotnm b then fflridw b e t ween fortiiB 
(Fqi s) and doabty ligated. If the tymph eian^ 
are inrolvrd, the IsBaacsi b dooe u dose aspos- 
slbfe to the tranrrem onion. The divisloo of the 
gastroct& omentuo b first done toward the 
cardb and centinoed toward the pvdona. In the 
raden of the antrum, tbe gastroew ometuma is 
ai&erat to the mesocofan and am be separated 
by Uut and sharp dksectlan, care befnf tahea 
not to lajore tbe vtsseb of tbe nicaocofan, espe 
dally tbe middle colic artery If the ksSoa 1** 
invaded the mtsocoton and sepiraticai b hapos- 
alble, tbe daeased portion of meaoctdrw most be 
exdsed. If tbe znlocOe cnlk artoy b injured, the 
adbirdof cdoD omat be resected with the stom* 
act. Aa the aepaiation approaches the pyior«, 
tsro pmitoocal folds art sctai pasdnf frwa the 
hepatic fiexura of tbe cefoa to the dnooanBD and 
rmorua, am pamlni; to tbo right and one to the 
left The rigdit fold cootaJna tbe right t p^P^ 
artery and vein whkh are tevtred between £crtep» 
and figattd- The Wt Wd leada to tbe pancreas 
and rf»iT«in« many «mjll branches of the Kastro- 
duoihmalarte^andrdD. These \eiieli,alibcn^ 
thw are jraati tn sbt, are cut betmeen fwr^* 
ana douUy Ufated. By thb procedure the di^ 
denum b fndaally freed frorn tbe bead of the 
pancreas 



:meyer technique of gastrectomy 




Fig 3 The gastrocolic omentum is cut and the ^essels 
ligated The gastro epiploic and pylonc (nght gastric) 
artenes are ligated and cut 

The neitt step in the mobih2ation of the stom- 
ach IS division of the gastrohepatic omentum The 
stomach is now brought down and to the left so as 
to bnng the duodenum and lesser omentum mto 
view Begmmng at the openmg m the gastro- 
hepatic omentum through which the fingers were 
placed to mobilize the postenor surface of the 
stomach, the gastrohepatic omentum is cut be- 
tween forceps and hgated This mobilization is 
earned downward toward the duodenum In the 
hepatoduodenal hgament there are many small 
vessels which are carefully isolated, cut between 
forceps, and hgated After the duodenum is 
mobilized, it is divided between two Payr clamps 
(Fig 4) , care bemg taken to protect the surround- 
ing tissues from contammation The proximal 
stump of duodenum is covered with a lap sponge 
and the distal stump is closed Closure of the duo- 
denal stump IS an important step m the procedure 
of gastrectomy and failure of adequate closure 
has resulted m many unfortunate postoperative 
sequelse The stump is closed by a continuous sdk 
suture which, beginnmg at one end, grasps a fold 
of serosa and musculans on one side a short dis- 
tance below the forceps, then the suture is earned 
over the forceps and a similar stitch is taken on the 



Unuous basting suture running o\er the PajT damp iVs 
the damp is removed the suture is pulled taut and inrerts 
the crushed end of the duodenum 

Other side of the duodenum and then back over 
the forceps to take a stitch on the first side and so 
on until the other end is reached As an assistant 
slowly removes the clamp, the operator pulls the 
two ends of the suture taut This procedure 
closes and folds m the cut edges of the duodenum 
Without tymg the ends of the suture, the operator 
places an mterrupted Lembert suture at each end 
of the duodenal stump and the free ends of the 
continuous suture are then tied to the Lembert 
suture A row of interrupted Lembert sutures are 
placed over the first suture line The suture hne 
may be further reinforced by a third layer of 
mterrupted Lembert sutures or by covenng it 
with omentum or capsule of the pancreas 

Further mobihzation of the stomach is accom- 
phshed by dividmg the gastrohepatic omentum 
toward the cardia The stomach and duodenum 
are pulled downward so as to stretch the attach- 
ment of the gastrohepatic omentum to the lesser 
curvature At a pomt close to the gastne border 
the omentum is cut between forceps and doubly 
hgated, applymg two hgatures on the side to- 
ward the cardia on account of the tendency of the 
vessels m the fatty mliltrated omentum to shp 
The branches of the coronary artery which ra- 
diate from the gastrohepatic omentum to the 
anterior and postenor walls of the stomach are 
cut between forceps and hgated Dunng this 
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Ftt.4 ft. TW «tiN9*efa. k upouted tad ■ ewtamn 
aia( Wsn pw (fanac^ til tk* kren tki 
tad Hnw oiiiat tke pmmt *«ll ti tk« Conaek to 
tk« fi^ata. b Aj the «uan radad (he kteer nmun 

it afftrrVrfotgTta the «« « 

tlm^ the ttftcod At tb* CK«t*i nmnm tte ftBtWft 
k Onf u 04 then end 


rt ocetfaie tlie kx*er cunitore ol the atooiadi b 
tTCtilof ill peritoneal cervering The riormch Is 
rxrtr Cited up sttd lamed back over the Wt 
ctotsl sreh so that the patterior rurftce inav 
be unpeded. The gutrgnlenic BpjDCDt, rss« 
bmla srtcrio, sat sdbotou sre cut between 
lorcqts sod Bitted 

The lourth step In the pwedore ol f^sstrectotnjr 
b the perionasnee of tW KutroJejoBol aossto- 
nosh. The stomach nUch hss ben extensiscly 
tDoUliwl, b brcnjriit do*o fntn beoewth the 
costs] srd) sod fT.tspcd with s Lsoe btntfatsl 
chmp ss high u passable abco e the tinnor uid tbs 
reduodsnt stocnadi reflected oer the left ccwtsl 
stth so sj to msLe the posterior sorlsce cuH 
scccasibk. The hnt loop ol jejaociEn is bcou^t 
ihroogh so opening la the tcixts\enc mesocotati, 
sod b spprorimsted to the posterior nsQ oi the 
stbcDsd) so tint it mas Irtmi ksscr (o gnxter 
conatureiosn satipcnstsluc dxrcctkn (Fig.5,t^ 
potite p. bit) The s tgo s m t ol Jejuzmm Let secs 
the stoniarh sisd doMcoo^elaasI sngle is stsde 
ss short ss posubk vlthMl ematme too moeb 
trtctHD on the ntoR Dae A secocu Lute mto- 
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tpsuswd fasti sft ft ftsfwi i wi,w ii> . i kr mm ad 
tin tft tit iiii,n,'iW (um tfaa postmar «di tad 
cat, hsmt tie pMSenor «tm iststt b, pamrwr 
l er w w r ik r mMrs wi TSU f rsrd ntf tit ftstawe parties 
«( the asMUatiMk M t ihad ht^V MUis. 


tins) dsisp b spptiel to the JeJusam mhlch h 
snwodjnsted to the posted ft all ol the ttto- 
sm sod the forreps art flitd la poritksL Tbt 
jehuiua b {attach^ to the pcatcmi vsQ bv a 
coadsoonsLemhert catgut wUire. Alter the cu*- 
pSetioo ol Uth sutore the dbtal ng ment d sttss- 
sch is rlsmpcd sod smpoUted about i ceotiiBeiei 
from the Lanbert pjtnre The )<‘)iinnm h li« 
opoed shout a5 centlinctef Irm the Lenhsl 
suiare. The cut edges ol the posterior ftiB d the 
stnnufh sod Jejanom are ntured «Ith t a»ti> 
uOQs over sod o\ a lut Ore gnsphig all thm by ers, 
(Fig. 6) TUs taUre is started at the greater 
curvature sad piog c csw- i toward the letwr corrs- 
tare. VNlicn tire anterior nH is reached. lostrad 
U gTSjqisf all three bym, oqIt the moensa h 
satored al^ the aatenor aalL frhen the gmto 
canrmtare b reached, the bgature b tkd to the 
short end, and is then rrkeised, gtaspiag the 
seroH and muscubrb ol the anterior wail ol the 
stocoach and jejannm (FW 7) Uteo the tarn 
cem-atore u rewchrd, thb nature b tkd to the 
onUoMos scwB u s n i Ur sotnre d the poaterier 
wsS and b then cut, le3> log the posterior »btre 
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with its attached needle intact The cl imps are 
now remo\cd Following this, the posterior sero- 
muscular suture IS continued along the antenor 
wall as a third la\ er suture 1 he entire suture line 
IS reinforced with intemiptcd silk I.embert su- 
tures Along the lesser cur\ aturc of the stomach 
where the stomach has been freed from its jien- 
toneal co\cnng, the antenor and postenor walls 
arc approximated bi interrupted Lembert sutures, 
thercb\ butxang the depen toncahzed area of the 
lesser cun-ature 

The suture line is now drawn through tlie open- 
ing in the mesocolon (Fig S) The stomach is 
attached b\ interrupted l-cmbcrt suture to the 
edges of the opening in tlic mesocolon If tlic 
remaining stomach is short, it ma\ be impossible 
to pull it down through the opening in the meso- 
colon In these ca<=cs, the opening maj be closctl 
around the loops of jejunum 

The abdormnal inasion is closed wathout drain- 
age of the pcntoncal cantv The inasion is closed 
with interrupted sutures in three la> ers Catgut 
is usualh used in the postenor sheath of rectus, 
Uanstersabs fascia, and pentoneum which arc 
taken as one later and in the antenor rectus 
fascia Interrupted silkworm is used m the skin 
In debilitated patients with poor healing prop- 
erties, interrupted silk sutures mat be userl 
throughout all lajcrs 

POSTOPERATIt F TREATMFVT 

Immediatcl} after the ojxiration a blood trans- 
fusion IS giten Following this, transfusions of 
blood arc repeated is conditions warrant Dunng 
the first 4 or 5 dajs, the stomich is kept decom- 
pressed with a Leiine tube and constant suction 
Dunng this penod the water balance is main- 
tained b\ the administration of 5,000 to 4,000 
cubic centimeters dailj of 5 per cent dextrose in 
Hartmann's solution About the fifth or sixth 





Fig d a. The anastnmo-is is reinforced with a laser of 
inlcmiiiletl Lcmhcn sutures b The po«tenor wall of the. 
stomach is sutured lo the mesocolon b> interrupted sutures 
c The anterior wall of the stomach is sutured to the meso- 
colon 

da% the Lc\ me tube is clamped oft and fluids are 
gi% cn oralh II the fluids are tolerated, the Lence 
tube is remoacd and the diet is gradualK in- 
creased 

The general postopcralne care is csscntiallj, 
the same as that of anj laparotom\ patient He 
IS encouraged to change position m bed and to 
Sit in a semi-rccumbcnl position m order to a\ oid 
pulmonaix complications 

Patients with a mahgnancx ha\c poor healing 
properties so that it has been our practice not to 
rcmo\ c the tension sutures of the abdominal in- 
cision for at least 2 weeks, and, if the patient is 
emanated, the\ are left in as long as 3 weeks 
Man\ cnsccrations max possiblv be axoided bx 
usmg this precaution 
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RETRO-ESOPHAGEAL GOITER 

jOilN ILGARLOCi:.AB UJ> FJICS \r* Yait. New Yci. 

rnntUWcxW Wna*<<<h Ul IM «i^ M* TWt tta^Ok. 


R ETRaESOPHAGEAL nlia wtifc not • 
RiT|kil rtiil> k (uffoeaUr tuumial to 
wirrant « rnwct erf 4 cutt The object al 
thk danmloe k, ont, to pkn oQ recortt <>><■■>1 
cue hkteeie) and, *00000, to ibow that 
untreniml -nriut erf jcoter amdiaiet a <t«6aite 
cMntcil eaUtjr whkh, with the a]d orf a tew zhD{Je 
kboatory c^anlnatiooe, mar be accurately dtac- 
Doaed beton opemtkn 

It hai not been an UDcocnnow cKpcrkoce apt- 
atjfy with adenoma toM plten, to at efeut 
tko, mall projeetkaa ea th) reitd tkfue Iviag in 
the trachecHaocrfuiceal grome, ir In tb* deft be- 
tween the eaopdafoa au the vertebral coinmn. 
raQsrt tg vtaoeBze these tntasca, doe to bteom- 
pkte deln'en erf the thjrerfd kibe m obdoa^t^v 
twyowribk for the many to cafled reanrcnces^ 
loUovlnc thyrcrfdectecay fee adeeocoataua cerfter 
However lets act thUearEantof gerfter tonbicbl 
nfrr 7B IhU paper The varkh acoontered la 
the {oUoving cases has paMeo, in ba croath 
DMshIh from the peatan-later^ aspect erf the 
ihyroH kibe across the oudlxoe betacen ibe pse 
tvrtcbad fswds and the postenar curisne at the 

It a probsbk that the fseux l oftop i rrfji ^ the 
(iwth o( retro-esophageal grater k ArJkr to that 
a hkh determiQes tv detelooaeet <rf a suhstemal 
(citer the directkiB erf ntiwu tt m the [Ine (rf least 
resktaoce. IntheiniUuenlargementoftheetiodL 
the greatest bulging anally occon antetkmy un 
kterai^ Hemever after the gdfer hu b ^a aoe 
large the ptetradiesl omteka becocae mote or feas 
anj'Kldiiii; and folha gnrwtb may occor In the 
dutctioo erf W«i mktanen, eitho- sabsteraaUy 
or «irtng the fasdai pkne betuod (he esophagua 
A* Pembettoo pofaiu cot, the Ttklke greater 
frequenc) with ahfch atn>-ew3phage*l g«rf toa are 
ewouattied In secoodary opera tk« for recurrent 
dnoue may be cxjrfamed by tbr fact that the 
Uasoes uteruriy and laterally are uiT^ddutg be- 
cause erf the presence erf sear Uane HawrrfT it 
teems men liieiv that in the to caOed recnnnit 
easo, these pro^ecUocts do oot <Je>efcp*ihaeq*eot 
to eperatson hot acre overWjd h\ the nrqreoo 
wbo failed to dnfocate the thjrtid lobe coetqilete- 
ly The stseocE erf adbestean and the ease rrf 
(kDveiy erf the relrcK^sophageal pcoyjctkai, fo one 
o< the desc a i b e d cases, aoold teem to ccsroboialt 
Ub* smip u uit 


A well defined retro-cscpbagval goiter alS k- 
vanably caotc lympleoa atjeh, If eanfiDj 
analywd, will be (oond to be out erf aO prop e r th a 
to any obricata anterkr and kleral tbyTcrfd rn- 
Urgnaat that Dsay be prearnt la cair 4 ctm 
berewlih reported, all ctanpialDed erf attsieij of 
chokiag bsoQ^t on espedaOy when taming the 
bead to the doe eppeshe to the perfnt erf entnoa 
erf the goiter In the ietro-«optagetl tpsce. Thh 
waa mom evident with the patlcQt la the redaiki| 
pQsiticio Odc patkat de\-ijop(d attaclaaf d]p 
oes whkh a ere irilevtd ^ IncHnliii lie bead 
toward the affected ddc. Thk wu corroborated 
br the findhigt at operatkni. One pelkst (xn- 
piaiacd erf frequent ipcQt of coughing which cant 
oQlATarialrfyaflerTnirihgatn]^ Anuouvifi 
opdght pcsitks) erftea broDgd>t rvlkf Aseueef 
cgosHction in the neck wu noted I7 tS the 
patknts One patket ccxnpUned of d^iarfty m 
swiQowing amck, however wu sot coaatael 
In I tmttaiY the ovaisolced retr o ncpt ages l 
evtcBsicB vu a laetot m the cnatMatka of 
•evere thyrotoek tyraptoffis The cartstanlmg 
symptcealo slaslanq srashnsJteaess alrfch sas 
variahk in intenity and dnrata^n. The aott 
recent patJent dacksed a psraivw of the rigta 
vocal CTcd on the ume of entrance erf the 
retro-esoprfiageaj goiter 
It nay b* enrenrly djfljaill to oalx a dag- 
tMsb erf mrO'CSCpbag^ goiter on the basb erf 
pbyiical Rgns alo^ U the antetracheal pcctm 
of the goiter n definitely eoiarged, a cinkal dwg- 
ooaa mav be unpottihrf^ If the thyrorfd bthans 
s ImrfgD&cant, the ftndlog of antenor di^rfaet 
menl of the Uicica, eimeoally agains t the ly xr 
manubrial edge thoold cause the sbtvcoq in 
tuipect a rctro-cwcprfttgcal exteutoo. latncracst 
reteat cue it wu posihle to palpsie the tndiM 
puabed feeward hw a kiw adenfuna, which cwld 
he moved from left to behmd the ete p hagu 
In I of t^ 4 cues, the abaormahty wu b£< » 
pectrd before opecatJ 00 Inthejremahilaiiii- 
ttarcet, the retio-eacpbageal potiOoD erf the 
was dtagDosed cfmlcaJSy v^j 

In atleawtlng to teei. a more grapUc method «rf 

detwctlog the presence of a retre>-e*ophagc*l gwW 

faente operaison and to fortify the cUjeal mg- 
QQta by a un e met method, in t'fS3 I 
lateral roentgeQograrn of the neck oa^ os the 
third case reported Iicre Ttu* film indicated a 
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well delincd antenor di'?phccmcnt of tlie tnd)ca 
Then, in order U> oulUnc the position of the 
esophagus in relation to the trachea the goiter 
and the aertibnl column another lateral roent- 
genogram was mailc at the moment of swallowing 
a mouthful of Innum Hus clcarh elclineatcd the 
displacement of the e'sophagus In a mass Iwhind 
Its postenor surface The \-ra\ lilnis eif the 
fourth case, (hig sl.dinlos.d in addition, 1 nar- 
rowing of tlie ujiper esophagus In the postenorh 
placed adenoma I Ulnae that thc'sc r methoiis 
of X-ra\ c,aaminatioii are ' .ahiahle aids to the 
surgeon in amaingat a pre o])eralnc diagnosis of 
retro-esophageal goiter 

\t operation remoaal of the retroesophageal 
projection maa offer little difiiculta If this por- 
tion of the goiter is large the danger of injuring 
the recurrent larangcil nerae is real In r of the 
reported cases, it aaas possible to roll out tlu pos 
tenor jirojcctton aahilc dislocating tlu major por- 
tion of the lateral loU and to remoae it with the 
remainder of the goiter In tbt otlicr cases i})is 
mancuacr aaas impossible Realising the danger 
of recurrent nerae injura, I resected the maior 
part of the lateral loU Icaaang the retro csojiha- 
gcal portion lit sUti \1I scacred aessGs were then 
tied «o as to free the opcratiac lield of clamps \ 
temporary ligature was then jilaeaul .about the 
infenor tha roid a e‘s«cls in order to control bleeding 
from Its branches 1 he jiostenor portion ot the 
goiter aaas then dussected out of it« Ual in a jirac- 
ticalla bloodless tiehl, v ithoiit endangenng the 
intcgnta of the rcairrcnl nerae or iiaratliaToid 
bodies 

C-asF KFPORTS 

C\bE I Mrs L H, apc<l 51 anrs, wis lir-i scin on 
No\cmbcri5 mrS She complained of a poiter of joe nrs 
‘landmp wntli recent increase in 'ize, especialla on the 
nphl side lor ihc prcccdinp 4 jears, she had noicil in 
creawnp ncreou'ncss palpitation and a loss of pounds 
m weipht She aI«o complained of chol inp sensations which 
were appraeated bj tuminp the head toward the left side 
in a rechnmp position In addition 'he had the sensation 
of constncUon aliout the nech 

nxamination showcel an cldcria woman quite nervous 
There was no cjtophthalmos There was mo<lcrale dental 
canes The heart was somewhat cnlarpcd lo the left and 
was totallv irrepular Pulse deficit amounteel lo jo Puke 
rate was 160 Illood pressure, sj-stolic 170 diastolic 00 
Larempcal caamination was ncgaliec She was admitted 
to the New York Hospital on Xoe ember 30 1028 l^alxiia 
ton tests revealed a nepativc unne, a ncpatiee Wasser 
iMnn, and a normal blood count Basal metabolic rate on 
November 20, 192S, was plus 83 per cent Tollawanp rest 
m bed, the administration of Lupol's soluUon , a high calonc 
diet, etc , the patient’s basal metal obc rate dropped lo plus 
ji per cent within 10 daj's 

Operation was performed on December 14, igjS Be 
'^0'* of the large size of the poiter, the pretracheal muscles 
w ere diended Iransverstlj There were numerous adenomas 
some solid, some cjstic, cstcnding into the htcrnl recesses 



I IP 1 ( niss srclion of the neck showinp dnpnmmati 

calK the ri Iro f'JiphapeaUMcniion in Case I ThcrcHtne 
position of the rinirrcnt nerves and infrnor the mid ec'-cls 
should hi notrtl 


of the neck and partle Uneath the slinmm Grval dilTi 
aiUe was incounti real in alUniptinp to dislocate the npht 
IoIh It was fnailv dclermined Ih-at this was due to a larpi 
uKnorna e-hich passed postenorh Ulween the csophapu* 
and Vertebral column (hip r) The npht lolw and i«thniiis 
wrrcpartialb resected and tlicblreslmp jioints wt rchpalnl 
V (cmpirarv lipaturi wa« then placrrl around the infenor 
tlivroul vessel' and, b\ a combination of sbarji and blunt 
dissection thi retro esophipeal mass was fnilh dislocatcvl 
into the wound and removed The rcnimnl larjmpLal 
nerve was never vx'uvluid \ subtotal resection was then 
done on llic left sidi , the adenoma which had proven down 
Iiehind the minuhnum, was rcmnvtsl 

\ftcr operation this paUcnl did well loirvaipeal cxamin 
ation on the fourth da v afti r operation was nepativc The 
patholopical examination of the removed poitcr disclosed 
numerous adenomas with some hv-perphsja The patient 
was discliarped wath the wound complctclj healed on the 
twxlflh dav after operation The ba'al metabolic rate was 
plus 3 per cent Rhc has remained well to dale 

The follow up on ihis patient i' cxtrcmch intercsUnp 
She developed, i jtar later, sipns of an abdominal tumor 
which upon operation, proved to lie nctinomvcosis of the 
transverse colon This w-as reported in the Itinu/r 0/ '>iir 
rerv, 1QS4, 00 p 331 

C\sr 3 Mrs H R , aped to vcar«, referred bv Dps \\ 
Klinpman and 1 Hauser was tint seen October j 103, 
at which time she complained of a poitcr of b months’ 
duration She stated that for the prcccdinp >xar, she had 
been troubled with a persistent couph which became more 
cvndcnl at nipht after rclinnp These couphinp spells were 
productive of a small amount of mucus In addition she 
experienced frequent attacks of hoarseness which did not 
respond to thcrap> and which spontancousI> subsided after 
a da> or two hor tlie past 5 or 6 months, she had been 
conscious of a sense of constnction about the neck The 
attacks of couphinp at mphl time were rcbeved when she 
assumed an upnpht position In addition, she presented 
EjTnptoms of mild th>Ttitoxicosis, palpitation, nervousness 
dyspnea on caerlion, mild exophthalmos, a loss of 5 pounds, 
and tremor 

Examination showed a well developed jxiunp woman, 
troubled with a persistent dry cough The skin was moist 
There was slipht exophthalmos and the thyroid gland was 
uniformU enlarged and soft The lateral borders could not 
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Fk CrcMKCtlcAof UMKck to«bcrvb>l«t«T*I rrtiD' 
fipMwJ cJ l tuM i tW foctcr (kaoibed i« Cm 
Tha poutn tbe ^uml uamuol mjum ea m 


be defie^td/ dnmutcd LarTOced exmloidoa rmekd 
DcnMSThmetJci«iB(%oaJeonti Tin bad wu eefitna. 
P«]m *u taS Blood pe m n/a wu i7»to(« t t, tzA dM 
Ctoljc &4 

Sb* *«■ adntttd (o Iba N«t V «rt IXM^dui on Octabcr 


inncailM An X rwj iramtMijan d the itm«d »a 
MJ. i W,rTm ] p < u ;e aJo« tbtmxar The paotebtWr af • 
nrm i~aTjifiiniil nietafcM cT tba vdtar aai nnreead be- 
fore epeiuln 

OpefUm VM pcrioreBBd oo October A, Tbreoili 
Lha oml eoBar KKadoai, the tb^tead i^tad *«* etpoacd a^ 
(boad lo ba ODderald^ eckrfrrf It iru 6Dad vith new 
iiai ■laTI irlrnr— aa. aiTnctattHfroen i to jcmnoetm 
nduiettf Tbeklh(B«i an diralrd ud aa attrvpt v«> 
nade to dek>er the rebt bbe It *•« me rndrac that 
there BunnaeBt,apte;ectmaI tbTTOd taaoepoaterlartr 
betaeeo the naphe«n aad rertefanl cohmui A tki^Er 
■werted Ktto tiai erocn net remaore «■ the kft eide ll 
aaJ foud *h«t the left lobe ako predated an ntirwai 
pcatrrudr which alnaat aart the r%hl «ded peoiecuiw 
Smvj (Tif ) It vtf poeMfaie IB tbJe ctee 

I eoDcIeate the pn;rctiAi on eadi calc aad to pw t acw i 
eahtotal r ca cct w a id each bbc Tha r«ht recunwaC ^170 
(cal Mi^e aaa naaahacd The 1 ^ aerve wai Bo( e^a 
KT»tT»«nnn ft tfw reoored thTTaid lobae aboard ma- 

mu aikoeaaa with B3Uered arcu of hTpaplaM Soai e 
of the KBca aheard anall pafdkiT p TO fect m e 

UlcT epaiaijoa thia padoit du ael Thaw was hbbm 
A^im pJifC {nn tlv ttachi of i-wnt^hre aad lha patleet 
»aiT (jmeihr loet the meahon erf ctrneal L'a< e tjvtt. i n tad 
iA4m^ »Wt f»» hrff— fticl 

opera^ra of the lar^na rWealed aonnaBy 

rceal ca^ Stace tha the pabrst bai doae 

well 

Canj A- F rnak. atid 4t j«an, aa* hrat a«n aa 
October #7 rcoj He rtated that far tha pcecadaf * yaan, 
he laid taperkood £rt<TBetrt ttach* aaiaam c <a Msaa- 
txn erf cewtTKtni ehoot the aeefc, choh% OMched 
‘■peaDdirit orf tU heart* aad tachycanUL, ahici firahaa 
iBcaedattly precad- 

SK tlaa* attach*, ba BOted ddficahy la bnathne apea iB- 

chnof kahMd taa^ the left ridt. AbootS nemh* be- 
fcea, heo taci rt d ea tiJantaxu t erf the thyrerfd gtand Ua 



ji.i I 

Fa j Cnaa McbCD (rf Bed Ca*ej.>hoBB)(heMo- 
aa^ihaciaJ p(e;(rlioB erf the Hfht lobe erf the thr^ ahd 
at* je^i ei j W e for peraatroce erf bypcrtloiw ijwftMm 
ki additue to the avehamcaj ttfert* erf the imi 

cauaUed a phydjaa who adracd nai^thaii- bafctilai 
tn 1 iiihri mrnmaiini m raleil 1 taal aatiTirfi lai 
<d pte 74 prr At, aah bypetttmeo erf *Ab lyWahc, tad 
ido dai^ i t la additxai, aadad cardsc okivWat 
MaaMed A/ltr pedmoary tnaiBcat with ad* 
bcn. and oths cataamv aa cpetitMi aa* t ieri j wc d «b 
lha thyroid fi*od t aaoihet hoacetaJ TVepaeatnaaatM 
■tale that • nblcrfaJ nsaoraJ erf iha n|hi loba ai* dm 
rit»t wae eoettefd to tb* bo^arfiJ for * aBBthi iftiT Ik 
epantn, tad the* he becu to htn npetud attidi 
Bnlar to ihetc ha q p ent M ed befoae lha e ^itm 
Sn neth* Utaahea I mw hen, ba traaod mdon 
flrf • «rv«efy lone On et' daeav afth nrkd p*y th a- 
taotor acorrty r u awre ewcatav. iiu'i'iaain*. tMhy 
cmnha (itel irranr acd arahsee* Re aM adaiued C* 
tba Nra )oct Boapital eei h-o^mber Fertfar 

a raadn a ti oB rrraalrd Ihr Kar erf tha fortorr tn^oal efcn 
tioo aad laadmt* orf th* left bbe The 

trachea coold aof bo dearly oatimd Tha heart a*e 
erratfy ealarr^ the left beroer u ttij Aat to the aattna 
ofiaiy hse Tscra au iyatde aana at the *pei 
Blood proBon ma. •yitohc jh, ihartofic ja. Pifoe, l*a. 
aa* rqokj fitaai avtahebc rat* wm pta 4j Per eot 
Hm otaaratw d^ed aJhaaiea, 4+ ita byaitat can 

H m o^ofea ate po per rrat, besM KtaertotH a** 
antat/ar Draa artref aa* 1 7 irrrfbcnrra. blood tarq 
Bilj(Ttaa, enc tod 4 aalbBitaa per no cabac natmtrr*. 

D e eam of thepatmthhirtoeyof cbobB f e leaa iCrf 

emmJ ceeikHctm, erf nherf ai the mvht pcaBm , ^ 

4l>eerf rrhtf folloaaif trnmv erf the toward the rmt. 

lateral roestaeaevnraorf the Bed aae aad* Tkeih^ 
td * lea w ar d dapkeenst erf the tiadto Asothfffoa 
w* aad* tsKBedtoldy after the caaBaacf erf t iUj U 
thdtDdieaied forward duerfac eraeat erf the ra.^rf*ma 1^, 
retro e»cpbat?il K*m A pea<9*ntrrc dafom d 
Gmca' dacaee with a rrtro-eeephecra] entoan erf the 
meter m Bad* 

Praeoerativ* pemram cinmcd *f the Aairmn* 

tfiai erfieoerf^ BjmttoG, h«b caJonc EDtaha, aedamca. etc 
The baatT artahobe rat* d wp pe d to pba tt p^ 
Otweatno au peefonaed ea bleiuiher i uj Th*K>r 
aaeeomd Ce^derahknarMeaaifoa^iaSCiM 
the lit^*a^■Jl wua'hia anh flaatn to tbe thyr oai pc ao 
lha cMBd aaa fioaSy ripeaed aod aa* foaad to pettcot a 
ceBadembf* nlarmtocat erf both iebia la ca ttteop^ fo 

AAirarj the ddl lob* afttf bfat^ the mp &*r pe* 
aad ( Iim oa arf the athnaa, fimt dfflujfty aa* • 
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Fig 4 Pre-operati\ e lateral roentgenogram of the neck. 
Case 4, shovnng lie antenor displacement of the trachea 
which IS caused by the presence of a mass in the retro- 
tracheal region by a retrotracheal mass 

thyroid tissue e-rtending posteriorly across the nudline be- 
tween the esophagus and the vertebral column (Fig 3) In 
order to protect the integrity of the recurrent laryngeal 
nerve, the right lobe was partiallj resected and bleedine 
pomts were ligated A temporary ligature was placed 
around the inferior thyroid vessels By' a process of blunt 
and sharo dissection, the retro-esophageal projection was 
deh\ ered mto the wound The absence of adhesions in the 
region, and the ease of dehi-eiy of this projection mdicated 
that mampulaUon at this site had not occurred during the 
6rst operation, and that the surgeon had completely oier- 
looked the presence of the retro-esophageal eitension A 
subtotal resection was performed on both lobes, and the 
wound was closed 

Pathological exammabon of the specimen rev ealed scat- 
tered areas of hyperplasia with papillary projections of the 
acinar epithehum. The patient id extremely well after 
operation Laryngeal examination was negative The 
basal metabohe rate dropped to mmus 5 per cent The 
patient was discharged on the twelfth day after operation 
in excellent condition Smee then there has been no return 
of the attacks which occurred so frequently before, and 
the pabent has remained well 

I am indebted to Dr Richard Lewisohn for per- 
mission to report this case This patient was on 
his service at the Mt. Sinai Hospital recently and 
was operated upon by him He recognized chn- 
ically the probabihty of a retro-esophageal goiter 
and demonstrated the condition by lateral roent- 
genograms of the neck as already mdicated The 
chmeal diagnosis was confirmed at operation 

Case 4, S F , mamed housewife of 42 years, was ad- 
mitted to the surgical service of Dr Lewisohn on Febmaij 
^93S> complaitung of the presence of a goiter of 7 years’ 
durabon, and hoarseness and dysphagia of 9 months* 



Fig s Pre-operabve lateral roentgenogram of the neck, 
Case 4, immediately after the mgesbon of a banum mixture 
showing the antenor displacement and angulabon of the 
esophagus by a retro esophageal mass 

durabon Dunng the past 7 years, she had noted a grad- 
ually mcreasmg swelling m her neck, confined mainly to 
the left side. Aside from the presence of the swelling, she 
had no other symptoms until 9 months before admission 
when she suddenly noted hoarseness This persisted with 
varymg intensity up to the date of her admi^on During 
this same penod, she noted frequent attacks of choking 
brought on especially after mchnmg her head toward the 
left side Rotabng her head agam toward the right side 
reliev ed the choking sensation In addibon, she noted inter- 
mittent difficulty m swallowing 

Examinabon showed an obese female with facial hirsut- 
ism, no exophthalmos. There was a large adenoma occupy - 
mg the nghl side of the neck and the ist hm us, and a smaller, 
freely movable, cysbc adenoma, in the left lobe of the 
thy-roid It was possible to palpate tbe trachea which 
seemed to be displaced forward by a posterior mass It 
was possible to palpate an adenoma which seemed to be 
attaiied to the nght lobe and pass behind the trachea, and 
could be moved slightly from side to side Laryngeal 
exammabon revealed a right recurrent nerve paralysis 
The right V ocal cord was m the midlme There was a small 
amount of outward mobon m the nght arytenoid but the 
cord Itself was immobile. The left vocal cord moved 
normally Blood pressure was ro5 systolic, 70 diastohc. 
Blood count was negabve. Hemo^obm was 90 per cent 
The urme was negabve. Blood sugar was 95 milhgrams 
Blood Wassermann was negabve Basal metabohe rate 
was plus 7 per cent X-ray examination of the chest showed 
a moderate degree of diffuse dilatabon of the aorta. There 
was no evidence of mtrathoraac goiter A lateral X-ray of 
the neck disclosed the trachea pushed forward by a retro- 
tracheal mass (Fig 4) Lateral X-ray of the cemcal 
esophagus following the mgesbon of banum, showed some 
constnebon of the esophagus and displacement of this 
organ antenorly by a retro-esophageal mass (Fig 3) A 
diamosis of mulbple non-tone adenomas of the thyroid 
with retro-esophageal extension was made. 
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HYPERTROPHIC CRICOPHARYNGEAL STENOSIS^ 

WTLLIAM L WATSON, M D , F A C S , and FREDERIC W BANCROFT, AI D , F A.C S , 

Neu York, New Yohi: 


I N the recent literature, attenbon has been 
directed to benign disorders of the upper 
esophagus resulbng m dysphagia and mal- 
nutrition This type of dysphagia is usually the 
result of unstable emobonal states, malnutnbon, 
and anemia, espeaaUy that form of anemia asso- 
ciated vfith glossibs, vitamin deficiency, achlor- 
hydna, and splenomegaly It is generally believed 
that the upper and lower ends of the esophagus 
are normaUy m a state of tome closure and that 
the usual cause of bemgn spasbc dysphagia is 
some neuromuscular dysfunebon At the en- 
trance of the esophagus the comparatively power- 
ful cricopharyngeus muscle is responsible for its 
tome closure Branches of the glossopharyngeal 
(mnth cranial nerve) and the vagus (tenth cranial 
nerve), together with some fibers of the cervi- 
cal sympathebc svstem, form the pharyngeal 
plexus, which in turn innervates the constne- 
tors of the pharynx as well as the pharyn- 
geal mucosa Therefore, the cncopharyngeal 
muscle IS subiect to both sensory and psychical 
stimuli Any senes of sensory' stunuh, if contmued 
to a pomt of causmg imtabon of the mucous 
membrane, would therefore set up a viaous 
cycle, as would also psychical stimuli resulbng 
from sev ere emotional reacbons 


Hyjiertoniaty', spasm, or inefficient relaxabon 
(achalasia) may lead to passive congesbon, edema, 
round cell infiltrabon, hypertrophy, and degen- 
erabon of muscle fibers, and finally, fibrosis It is 
significant, however, that long standing so called 
cardiospasm of the lower esophagus does not lead 
to muscular hypertrophy of ffie cardiac porbon of 
the esophagus 

We have had the opportumty of examming and 
operatmg upon a pabent who presented a benign 
tumor of the cncopharyngeus muscle due to 
hypertrophy' and degenerabon of its fibers, to- 
gether with intracellular edema, probably as a 
result of a long standing neuromuscular dy'sfunc- 
tion Our pre-operabve diagnosis was incorrect 
m that we expected to find a parathyroid tumor 
or an atypical thyroid tumor enorchng the esoph- 
agus With the tumor exposed, we believ'ed it to 
be an inoperable neoplasm and, thinking to 
afford the pabent a certain degree of palhation, 
earned out what we beheve is a new operabve 
procedure The pabent is now alive, well, and 
symptom free, 20 months after operabon Pre- 
operabve data and postoperabve follow-up are 
complete, and as matenal was obtained for micro- 
scopic study', we beheve that it is justifiable to 
report this case in some detail, hoping that our 





Tumor 


Fig I Fig J Fig j 

, ^ Pre-operative lateral view of the neck showing fifth and sixth cervical \ertebrte 

It was at Fig 3 Diagrammatic sagittal section showing the 
nr^tnought to be of thyroid gland on^ esophageal obstruction, tracheal compression, and th\- 

roentgenogram showing tie smooth funnel roid prominence which were brought about b\ the nost- 

napea narrowing of the esophagus opposite the level of the cricoid tumor ^ 

From the Surpcil Service of the Fifth \\enue Hospital Dr F >\ Bancroft Director 
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Fig 7 A and B, Postoperative roentgenograms after ingestion of banum. shomng the increased width 
of the esophageal lumen and its lateral position 


both lobes of the th>'roid were mobilized After consider- 
able careful dissection, it was deaded that the tumor 
was inoperable and it was inased longitudinally along its 
left lateral border down to its mucous membrane which 
then bulged through the incision On cut section, it was 
about I centimeter m thickness and it looked and felt 
like cartilage A piece of this tissue was removed for 
biopsy purposes and a frozen section was done A Le\me 
tube was passed through the esophagus into the stomach 
Both lobes of the thyroid were then replaced and a wack of 
gauze was inserted on each side and a routine closure was 
done without incident (Figs 3, 4, 5) 

The material removed at operation for microscopic ex- 
amination was descnbed by Dr C Zent Garber as follows 
"Macroscopical exammation of the specimen removed at 
operation measured 7 by 3 by 3 milhmeters It was of a 
yellowish pink color, smooth surfaced, and quite firm 
alicroscopical exammation showed a border of dense 
fibrous tiWe surrounding some small blood i essels Adja- 
cent to this there was much striated muscle The fibers 
stamed a dull pink, the cytoplasm was granular, the cell 
outline poorly marked and the nudei stamed poorly No 
tumor cells or mflammatory cell reactions were seen Fur- 
ther sections showed some degeneration of muscle fibers 
and some fibrous and adipose tissue.” 

The postoperative course was stormy and comphcated 
by acute embohc nephritis, right otitis media, right mas 
toidiUs, and an operative pai^ysis of the left recurrent 
laryngeal nerve Her convalescence was slow but she was 
discharged from the hospital much improved 37 days after 
the operation 

Postoperatiie X-ray films after the ingestion of banum 
aste, have been taken penodically and show (Figs 7a and 
), that the esophageal lumen is somewhat enlarged and is 
located to the left of its pre-operatii e midhne position On 
fluoroscopy the banum is seen to pass through this area 
without delay 

Hie patient has made steady progress and is now robust 
aM healthy The neck mass has largely disappeared 
(Fig 8) Her \ oice IS somewhat less husky, although the 



Fig 8 Postoperatiy e photographs of neck. 


left side of the larynx is still partially paralyzed She 
eats a full diet without any drfficultv 

SUiniARy 

Our findings, opierative procedure, and results, 
bear a stxiking simdanty to the condition yvhich 
Rammstedt firet descnbed m reporting his opera- 
tion for congenital hyTiertrophic pylonc stenosis 
Bougienage in this case was attempted but the 
pathological condition found at operabon showed 
clearly why adequate stretching of this area would 
not hay^e been possible 
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The procedure de»cribcd bu Dot been reported pmfaef ej fit <4 nper |4^ 

prcTtotnly u Ur as «e have bees able to leun dtatot* irmrtem ot ftfkurt the aceW U* 
W a terlew o( the avaOtUe literature ^ SSS 
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COlIBlNhD OVE STAGf CLOSED METHOD EHR THF TREATMENT 
OF PHART'EGEAL pn'ERTICULA' 


DfO\I V. 5n KLUm M D r t Cl rm*nmwu, Prs i 




WITHOUT tab(( loo maB> camljcnoiM 
defioltloDS and barter duslficallort, the 
writer iie\ertfaeleai, deems it aecessarr 
to miranite iihai>’iif^ dhenkwta In definite 
rroopi buea on the Bterattire lo ah»ch be has 
Etsd accen and on hh prr^ooal operative expe- 
rleace In 70 cava. Oarlty o( de^tkn 
promotei the adxawwneTst 0/ any sofalect. The 
line has come for more accurate dawftkntkio of 
the to caBrd ‘‘puhlaD aopbi|eal cC^mkala,'* 
ahldh rtaOy arra fo the pharyiu and shoaU 
therefore be ttmecl« aceonfiagl) dl* 

xenkola.'’ Tbere an do renrdM case* <d tnio 
pobtoo (Utertkula of the eaopha^oi Ibe ose* 
recorded a* (B>TTtkala of tk nophsgw aiW 
dthcr oppodte the Uforcatioa of the tnebea or 
at the krra end of the eeophafot. Tbev areitot 
polskn in origin but renh from peri- es op ha geol 
I nftammsUnn aod tre, therefore traction dher 
tlcula. They ait loontlorsed berc to eraphotlie 
their dJ a e uce In etiology from the puH^ pba 
rynjeal <fl\TTtlaila. 

mrrow'i or mAxraoLAt. nrvza'ncci.\ 

Tboe dh CTtkala amaoally Incor rectly termed 
m the llteratare evophaeeal (KHUan Janrisoo 
and MqynQtan) There b no doobt that credit 
for the first otwervadoo of nhsmicea] <Bv ertknla 
bdocigt to htr Lodbv lie forubbed Hhistta' 
tlocs and an acemate dcacilptloQ of this then oo' 
Ijwwn condition to Dr WilQam Banter In the 
r of 17^4 Latn deacrlptloaa were made bj 
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ooxoe In i8n, and by Sir Charles BeQ bi iSift. 
The name of Mattheu BallQe b abo asnoebted 
with an early denlptlaQ of iMs crrsfllkn. 

About il^ Elon had tbe Idea of ertbpatini; 
the me. Nldwos in 1SS4 was tbe first to er 
Uip^ tbe me- 

The commoa method of trcatmait had been bv 
bouniei. As early as 184^ Dcody attempted to 


obliterate <Q\tttksla by means of caastka. Is 
1871 ekctild^ In the form of faratHatkc was 
loH by Vlahbiibrrg. It b now obrlora that 
rioce the >m of 1848 tbe^ phar yngeal poadhei 
acre not as ctaamoo ss we lave bem led to be- 
bexc. Fnrtbennore h aonld seem that ksbc cf 
tbese axtdent plans of onw T v athc Inatmod 
ba\e sur rhed evm to the prwit day 
Tbe pcatmortem oamiigtion of WhHdxad'i 
patlest rtpoflfd b 1891 iboaed that thepto* 
nrngt a l pooefa cmblra of aB thne ccaU cf the 
pWrynx, aod was ohsened at the jnDCtlae ef 
lh» pbai^ T a>wi tW xiadxaj iis. ThbbCDBltai) 
to lW belief that bB of pooches ad« a 
faenlatkM of the macom tDcmbiase Wkib U 
b (fifficuJt In b e O eve that a bemial ae can cco- 
sfl of tbe mirsciilatsre wfakb inahes op the 
parent ilroetuTt the wiitri has bad a tlmdir 
rav In tbe repertcr s case the wiB of the oc 
coRsbted of afl of the coats of the pharynn ^ 
poo^ hosrxer did not arise froea tbe jooetba 
cf tbe oophatnrs and the pbaiyni, bot s^ 
orach higber lexH from the bteril wall cf the 

'*ss; S J Mbrter, In 18^ had cut Into om 
cf the« pcsKbes and lad rewved eocngh c f the 
me to laaic the esophagai a stiaigbt tohe farm 
the "spur” op, bb operatloD was apparently w< 
ooe of defiberaie crtlrpalloei of tbe me. Mlo 
rea<Sn£ both reports carefulh tbe writer 
that u» operitlco pefformed br W 
Heam in 1896 and reperted In i8« w« ^ 
deUbmte citLp atloo of the lac In tbe Wftco 
State*. Hearn's operatkei was performed tn the 
JdlenoB BospHsL . 

CHrard, of Beme in 1896 deeply imprtme^ 
the mortally of tbe ooeratKaiJ that had 
Us two cases, drrbcd a lechnkpie with »hfcb 
mnainate the s»c without opening bio w 
aop^a. Thb method of treating the me bsi 
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SHALLOW TREATMENT OF PHARYNGEAL DR^ERTICULA 


been used by Albert Edward Halstead, J B 
Murphy, A D Bevan, and others 
Henx}’’ T Buthn’s contnbution in 1898 added 
very' httle to that already promulgated by his 
predecessors His technique did not differ from 
Barrow’s techmque except that he used silk 
sutures instead of catgut 
In 1900, Richardson reported a plastic opera- 
tion on the esophagus below the pharyngeal 
pouch The writer can find no other recorded 
cases m which this procedure was found necessary 
A distinct contnbubon to this subject was by 
A Bois Barrow in 1905 Barrow used a bougie 
in the pouch during the course of the operation 
This does not differ in pnnaple from our present 
plan of treatment except that we now use the 
esophagoscope mstead of the bougie m order to 
faahtate identification of the pouch Barrow’s 
method of treating the neck of the pouch does 
not differ from our present plan He reflected 
back the muscle at the neck of the sac and ligated 
the mucous membrane inside of the reflected 
cuff, then, by stitchmg over the muscles of the 
hypophary nx, he buned the ligated mucous mem- 
brane 

Since these early' cases, many operations for 
the cure of phaixmgeal diverticula have been ad- 
located These operations may be classified as 
the one and two stage operations Here, nothmg 
but extirpation of the pouch is considered be- 
cause the WTiter has performed no other opera- 
hon for the cure of pharyngeal diverticulum 
It is the behef of the reporter that all opera- 
tions of extirpabon of the sac were one stage 
procedures until 1910 when C H Mayo per- 
formed and advocated extirpation in two stages 
in order to avoid the possibihty of a neck infec- 
tion descendmg mto the mediastinum The tech- 
nique of the two stage operation was developed 
by E S Judd and C H Mayo until the latter, 
1923, could report 74 two stage operations 
with but 3 deaths The two stage opieration has 
^n adopted by Charles Gordon Heyd, Frank 
H Lahey, Eugene H Pool, and by many others 
Lupke, m 1921, reported that he had operated 
upon 39 cases by the one stage method of extir- 
jiapon of the sac There were 2 deaths x from 
mediastmitis, i from hemorrhage 
In the last analysis, the surgeon must be gmded 
®'wn experience Thus far the writer has 
had no reason to abandon the one stage opera- 
tion Bensaude, Grfigoire and Gudnaux, m 1922, 
in discussmg the statistics compiled by DeWitt 
otetten, note that the mortahty between 1900 
^d 1909 IS lower than between 1886 and 1900 
ITiese three authors think that the fear of infec- 
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tion of the cellular tissues of the neck and of the 
mediastinum are without much foundation These 
authors have collected 109 cases with one stage 
operauons In this senes, there were la deaths 
of winch 3 were caused by septic ceUuhtis of the 
neck. In 23 cases, there had been more or less 
prolonged suppuration of the pen-esophageal cel- 
lular tissue These coraphcabons became rarer 
as operative techmque improved (Bensaude, Gre- 
goire and Gu6naux) 

Moymhan, in his scholarly analysis of this sub- 
ject in 1927, has insisted that these pouches are 
from the pharynx and should be called “pha- 
ryngeal ’’ 

THE SITE OF OMGIN OF PHARYKGEAL DIVERTICULA 

For many years it had been almost umversally' 
accepted that pharyngeal diverticula arose from 
Launer’s tnangle This behef persisted untd 1908, 
when Kilhan wrote his epoch makmg article on 
the anatomy of the esophagus and pharynx 
Kilban, not bemg satisfied with the prenous 
dissections done by Luschka and later on by 
Laimer, resolved to study the region of the hyqpo- 
pharynx and the esophageal orifice 

Much of Kilhan’s labor had gone for naught 
until Sir Berkeley Moymhan mvestigated the 
subject in 1927 In his arbcle, Moymhan cor- 
rected the erroneous behef that pharyngeal di- 
verticula arose from Laimer's triangular area 
He pointed out that Laimer’s tnangidar area is 
situated below the lower border of the cnco- 
pharyngeus muscle of the pharynx. He empha- 
sized the fact that diverticula did not arise m 
Laimer’s tnangular area by statmg that there 
were no recorded cases ongmating m this area 

Kilhan further demonstrated another possible 
area for the ongm of the pharyngeal diverticula 
He showed the presence of a defect below the 
cncopharyngeus muscle He called this defect a 
sht. This sht IS below the cncopharyngeus mus- 
cle and above the esophageal fibers Kilhan’s 
descnption is as follows “The sht that we see 
on each side between the pars fundi-formis and 
the circular fibers of the esophagus is a very im- 
portant area. Here m this sht the recurrent nerve 
passes through to divide mto the antenor and 
postenor branches ’’ Kilhan makes no mention 
of this area m its relationship to diverticula of 
the pharymx It is quoted here because of the 
work recently reported by Moymihan on dissec- 
bons made by' J K Jamison It is because of 
this ongmal work, done by Kilhan and confirmed 
by Moymhan, that we are attempting to estab- 
lish m this senes of cases the relabve frequency 
of this site for the ongm of pharyngeal diverhcula 
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KflIhniitutQ«dnDanuriledtlatthckmfTta(»t Into tlii* iBl l/tibbeio,thI*»uiJpo*«D/*o- 
baiKffe<rftheIa/eriorcoo«rbrtof rmack,*hkhbe tmal rite erf origm for dj^mfcnk *o(iM pfwt 
calk iko lime buodlc o( tbe pan fiuieJl farrok, U to fan a coraroon «» f« U* oiWa oi pfauyigctl 
tbn cbki ckMog mrek of tiu eaactaceit ofia>- dl«-tTUcab. 

Iftf la Ibe itite of CDfllrtctloo It pra«3 the Tbe fwort of a doubfe dbwtfcub (« Fig 
opining of the caophagus tocetber aod bokk It ») cocU be eipbkied b} the f emw d a krps 
ajplnal the cricoid plate, thereby jKododng a bciach of the Inferior thyroid artay aUdi w 
ce>c*D{ ifaape aitb the coocaWty {(sennL la too rewtant to tlrld wfti the iK and oser- 
his tnt aad bt pbotoenph, he farther pobta oat quoiUy Uhataud the epeibtfat the fied.cf tk 
the la&ceocB of the cricopharyngeos tonacle In tnc. Indeed it k ov a ditertiaditi 

the pTodoctlotL of phuyogeol dhertleala. can arbe from any ponkia of tk pbatym abidi 

The obeemtioo of Jamkon, ahlle not oeirlnal, b perfonted by a branch of the Inferiv thjnld 
certainly has cr>ftalliied ottr kmraWge of the artery (aee n* j) Thk beW k fartlfied by lh» 
■obket. Ue obinved not QtU/ tbelnfcriwbnncb orifla of a divenknlnra roocb hliber than the 
of tocrec m Tcnt laiyuJtealctene, bot alioa bnach criospharv-ogeus. Tbe defect of the obflqoe 
of tl» inferior th) raid artery aztd \ an and a ban- Cben In tbe poaterior ktml wall of the infoiot 
die of lymphttla poaring thnx^ thk hbtua. cmtrictcr moKie appeared ai though it had 
Thk anatomkal ohacn-adoo of KiUhn and JamI beta ponched out aith an laflntmcnt The ac 
son ajdains the sy mptoc u of boaraertexs aUeb was covered alth a thick mimkx coat— the oh 
was pnaeot in 9 of oar patients Ukewke, it dnenlcaluin In ihk coOcctloo abkch bad a ou»- 
ez;^i^ the presence of boanaxos which tern- nilar corerlat Tbe \ nr sod brvodtcmxfk 
poorily foOoacd f of our operallooa. A cunuu s stodje* coahnned thk hl^ on^ cf the tac 
het coocening tbe poatoperaUre boaraatcH was Dr hlugci reported. ''a rather large t£\crtca- 
tlwt it was not apparent imaietSnldy after' op- faux originating a Bttlo htgber than the araagt 
hat carry CO gradoany after the hfth day anparcnlJy hat below the Isirni-*' Became cf 
The bcwiaBxaa in both cases, fortonately cn- the uao*^ eoxering and hl^ engin, I per 
tireir dknppeared. foeiaed a two stage operatloo, Tbe second stag* 

That iHs lilt Is Dot an aacacrtnicn site for the cernkted not only of tfw removal of tbe sc htrt 
Ddglo of a dK ■■r f - ntom k foTtber emphaxlced by ako of the repair of the pfaary ngcal defect 
the freqoent presence of a branch of the tolerlor Briefly true pokioo dKortink. have been oIk 
thyroid artery ooaaing the (uratoa of the shc- served by ns to originate in one of three anas- 
tiV bare bad octaiwo to ligate thk xomel in at (i) They ha\e ansen roost frequeatlv hi our n 
jc per cent of our caset. We bdic%e that petleacc, from the cnewnoaly docribed aro 
the defcnnlty cf the loodm cf the sac, aa ikown above the criccpbarynxeni miisci e , either cn t« 
by Vtay ractuiei (>ee Fig i) k caused b) tbe left oe 00 tbs right dds more frecpicnUjcffl tm 
eitiance of a branch of the mfenor thyroid artery left In 4 of oar peuents the pooch «iglaatea 
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from the nghi side of the pharjnx (2) The next 
place m the order of frequenc) for iht onpn of 
the di\crlicuh in tins senes, was the Kilhan- 
Jamison area This is on the posterolateral wall 
of the pharjmx, below the cncophaiw ngeus and 
abo\ c the circular muscle fibers of Uie csojihagus 
Through this weal area the infcnor latwngcal 
ncr\c, a branch of the infcnor lh\roid arter\ 
and a bundle of IjTnphaUcs pass In this area 
more than 35 per cent of the pouches aro'^c 
{.?) The location least frequent for the ongm of 
the dncrUcula has been through the lower por- 
tion of the infcnor constnetor muscle, a site for 
another branch of the infcnor thjroid artcrj 

PlI\SIOLOG\ 

It would seem that some other factor or factors, 
aside from the neuromuscular co-ordination of the 
pharjTix and the esophagus, must be considered 
m a careful anal) sis of the ph)Siolog>’ of swal- 
lowing The act of deglutition differs for liquids 
and for solids The phenomena obsen ed m swal- 
lowing hquids IS manifested b) a rapid nsc of 
pressure within the pharjux, which is almost 
instantly followed by a projection of the hquids 
with great force into the esophagus Second, m 
the course of swallowing solid food, there is a 
temporary arrest of the bolus of food in the 


plnrinv The further jnssage of solid food de- 
jKiuls upon the action of the constnetors of the 
|)har\n\ -Nnahring these two accepted ph\ Bio- 
logical facts. It would seem that a read) explana- 
tion for the beginning of herniation in the phar- 
)n\ is found m the muscular weakness at one of 
the lulncrablc points alrcad) desenbed Once 
begun in this manner, the further progress of 
the herniation is stimulated b) each act of swal- 
low mg of liquid 

B) expenment it has been demonstrated that 
at the beginning of deglutition there is a sudden 
nsc of pressure, the result of a quickl) acting 
force resident in the mouth or phaiw’nx, in con- 
sequence of which the liquid foods are rapidly 
shot down toward the end of the esophagus, 
peristalsis playnng no part m the process The 
proof of these statements was furnished b) 
Mcltrer It was found as a result of man) cx- 
penments by the aid of esophageal and pharyn- 
geal balloons connected wntli tambours, that the 
phaiymgeal and esophageal pressure was simul- 
taneous when hquids were swallowed From this 
It was inferred that hquids were projected or 
shot down The phatyngeal and esophageal 
balloons arc both compressed at the same instant 

These facts demonstrate that degluUtion con- 
sists of two phases 
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(V 4 XUiifBUrt (fircraadcn. Sbovtut tbe niitan 
et cttvoAM LD pfa(.t7B(«4l <tmrtiahn \ Aittami 
pawfa vah crR(»knil« aUi bwi 


I A nphi riae pxtoun In Uw phoi^itT, ai 
& icnlt ct wbicb, Ui^ofai or wral-tiqud footla m 
toddenly dut liown to tits Lner eod o/ tbs 

SKIpblgTtS. 

1 A peilibdd: coatrmctioEi d lbs moamlitifn 
ol tbe oinil, vbiciL actini; u t nmlemeiUry 
forcs^ canisi oimra any partida or food In tlw 
aoal and forcsi the bofot through tbe eaophagc^- 
gaxlric otBks vUcb h now opesed by a rsIaatM 
or InhMlJoci ol the aphirtctiT canBac made. 

Tbe ImmetfiiCe caoe d the anddes Kadpret- 
■UTt wu ibovn by Mdtser to be tbe coDtnitkn 
d the mytobyda tnodea These moadei arc 
probably ataltfed in thdr actkn by tbe coatiac 
tkn d the hyockarti model as adl at tbe 
toogoe bscU 

mmtun or tiivuuicotA or Tin mAa>NK 

I Dyi^diafk b tbe moat coouikq «>TQpUaD 
of divertfaroia d tbe pharynx. Tbe dymagla 
varies from absolote losbOity to svalknr Lqols 
or to a rdatncly snail degree of tamoD- 

%cueBCS la tnUoarlng In the begioning, when 
tbe pouch b fTn»n, the mdlvtdital b abk to awil- 
knr afts the poo^ b filled bttt, as tbe pooch 
inermes In dze It ircqoBttlr iirmes a podthn 
between tbe caopbagits and the ratcbial colomn, 
so tb* t, when tbe pooch b filled. It preaeaon tbe 
i nmen d the esopbafoi to stdi a degies as to 
rcoder sartTlowlng otteriy impoeelbk 


t \otnitinx b a preaninent sjniitcai. le 
gurgitatloo of food fnan a partbDj fiid m h 
Irsqnenlly an annoylia condrtini. Tbs itfa 
fnm immediate esgurg^tkn at •<vw\ h tb at 
b partlaDy filled, to icguiiftatioo a ttnte tf 
boon after eating Iitdttd load, n 

at dten pc odum cbnic 

omchJua. In £a<^ ooe d the first 
complained d by the patient b regarptadca d 
sndigcslrd food mixed vltb afiva. 

5 Many patients ceacpbln d aoby de]ls>- 
boo. Tfab symptom b cocnaonly so u 

to cause tbe patient to est alone. A nmeber d 
patients d the mdlernevo stein tbe praeaceif 
otben cc To pnbbc. One patient wiitfd to cst 
ontl] tbe rest of tbe family bad dtoed 

4. HoajsQMss b not an nnnmmow sjnqstOS 
Nine patients (n thb series ampbicKd do^ d 
hoarseness. 

L A tumor occaskaially in the Dcd. nor b 
pa h a ted Tbb sign was pt esn t in j patients d 
thb series. iDvanably a gnrghnx lenntlcn csaM 
be delected beocath m mig^ vhen the patxsl 
mllaaed. 

TVl&k the fVEEmtoaaa desotbsd, when peescoh 
arc helpfa] in leadk; oas to stap^ tbsfRieoa 
d a mvertlcQfaim. tbe ifmfnfA b fatradiNT 
made dnring \ ray ca flueae act ffic raastobc* 
While tbe r ep o rt ca the rocat^e iM Ogbth fiodhfi 
may tmnlly be accepted as conchiihe, oactf 
tamty arose b j cases d thb series, beoase cf 
datortifn d tbe foodna d the hc (see Ftg 
Tbe qrrstkaa was settled ecochiihdy hr tt* 
escpbasoscopbt. One patioit bod a csrcl ott^ 
b a nhaiynnAl pooch, anothm had a pbarj*- 
geal (h v g tl cgfum. SuhaeqaentJy. rea ect i nn tf tie 
hypopharynx and cervical esopoagns shored s 
h] tbC fondllS of SBC. Thb ps ' s at 
Used for j years ioDowIag the opoatkai. Tie 
other SBC was distorted ^ adheskna and s 
branch of the Inferior thyroid artery and ww 


PaOQMWS 

The qoestioQ d mortabty b dnTTlicnliBi <• 
tbe pharruz has und ei g u ae a irvbioo in remt 
yoia. Now cEverticnb of the pharynx «ra rw 
ognijed early The sac does not reach tl w ^ 
thii were obaenTd in «ii eady 
d cousegaently now the patlmtis t ^ya 

cal cootKlkm when opentloo talas place, b crao> 
better than foetnoiv It was not 
early <w to rwrt to gsjtroatomy preceduf 
tbe operation for dncrtlcnlam. (For e^dy ^ 
cedure, see the origmsi papa- by ChenBer Jsci. 
son and anlhor ) We have not done a P*^ 
nmmary gaitroatoniy on tbe last 5opatieeU 
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THE MOKTALITY OF VAHIOUS TYPES OF OPERATION 
Much IS said, by those who advocate the two 
stage operaUon, of the high mortahty due to 
mediastuutis which follows the one stage opera- 
tion AVhere this opinion had its ongin, we do 
not know, nor have we been able to find any 
record of the high death rate due to mediastinitis 
in recent years Certainly, it has not been a 
comphcation in any of our 76 cases We beheve 
that mediastinitis should not occur any more fre- 
quently m the one stage operation than m the 
two stage operation The easy access to the sac. 
Its rapid separation from the lateral and pos- 
tenor wall of the esophagus, is only possible when 
an esophagoscope is m the sac The esophago- 
scope IS of mvaluable aid untd the neck of the 
sac IS reached, then it is temporarily withdrawn 
Secondary’ hemorrhage is often quoted as a 
comphcation of the one stage operation This is 
without foundation m our experience We have 
not had any secondary hemorrhages m any of our 
pharyngeal diverticula In 1926, a death occurred 
due to secondary hemorrhage This mortahty 
was not m a case of pharyngeM pulsion diverticu- 
lum but It occurred m a patient suffering with a 
traction diverticulum In this case, part of the 
pharyngeal wall was purposely resected This 
patient is not reported in this senes, as it is not 
a case of pulsion diverticulum 
Recurrence of the sac occurred m 2 patients of 
this senes In i patient, 67 years of age, there 
was a double diverticulum which mvolved prac- 
ticall}'’ all of the lower lateral pharyngeal wall 
We beheve that this recurrence could have been 
avoided if a longer mterval than 6 months had 
elapsed between the removal of the first and sec- 
ond pouch The second recurrence was m a 
patient m his late sixties with a very poorly 
del eloped musculature of the pharynx This di- 
verticulum arose from the KiUian-Jarmson area 
Both patients have been re-operated upon by me, 
and there has been no recurrence in ro years in 
the first and 3 years in the second case 
Pulmonarj comphcations not mfrequently fol- 
low the operation Many of these patients have 
a pre-operati\ e bronchitis as a result of over- 
flowing of the Contents of the pouch into the 
lariTLx There is a spilhng of the foul contents of 
the sac, usually durmg sleep, and this mfected 
liquid flows through the larjmx into the bronchi, 
so that chnicaU)', bronchitis is often an assoaated 
condition One of our two fatahties m pharjm- 
gem diverticula was due to a diffuse pneumoma 
Renal comphcation was responsible for the 
omcr death, the patient, 67 years of age, dynng 
of uremia 48 hours after operation 



Fig 5 Atresia of the esophagus The banum had been 
introduced into the lower end of the esophagus through a 
gastrostomy 

Temporary pharymgeal fistula occurred m 5 of 
the early cases This has been obviated m sub- 
sequent cases by an improvement in our tech- 
mque 

Wound infection as a comphcation has been 
noted to occur m those patients m whom the 
omohyoid muscle had been sutured We now di- 
vide the omohyoid muscle only when such (Illu- 
sion IS necessar)'^ m order to prevent trauma to 
the sac durmg its dehvery \\^en it is necessary 
to diiude the omohyoid muscle, it is not sutured 
We have now considered aU the immediate and 
remote comphcations assoaated with our one 
stage operation 

We beheve that the 2 deaths reported m this 
senes might have been avoided if intratracheal 
ether anesthesia had not been used We have 
discontinued its use and have substituted ether 
anesthesia by rectum The last case was done 
under avertin anesthesia 
We are not m accord with those who beheve 
that the two stage operation for (hverticiila m- 
dicates recent surgical progress, because the two 
stage operation is supposed to ehrmnate me- 
diastmitis as a postoperative comphcation Me- 
diastmitis has not been a comphcation in any of 
the 76 one stage operations performed by us 
The writer adnuts that the two stage operation, 
as it IS done today, far surpasses the older meth- 
ods of treatment, by ehminatmg most of the 
dangers of the one stage operation as it was done 
m the past The two stage operation is not logical, 
because, inasmuch as the di\ erticulum is a herma 
of the pharynx, no effort is made m the two stage 
operation to repair the pharyuigeal defect This 
operation simply removes, in the first stage, the 
redundant sac, and, m the second procedure, the 
secretmg mucous membrane of the rem ainin g por- 
tion of the sac The very' basis of the cure de- 
pends upon traction on the pharymx which fre- 
quently distorts this structure as well as the upper 
portion of the esophagus, obhteration of the pha- 
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rvofetl opentiw tbe neck 0/ iIk elc bv kv 
QM ae nuer tnu by (nrffeai irptir u b doot 
tn tlie ODO apemkiL 
One writer caatfeoi tboee who cmtemnlatjc 
dotog tbe trto (tue pn xedcire of the ttnmg 
profa«bfl!ty of eotmog Lbe nc durlog tbe dl*- 
•ectkn DecEtciy for tbe fqpiuiUaQ A (be «c 
frecD tbe eMpbegA, tgibi be wum tbe oposUr 
of tbe probaULty oif eoteriog tbe ne wfaUe free 
lag tt at tbe oeek agafai be caatjoca the operator 
not to flBter tbe lac while ntnrfag U to tbe 
macl ee ia tbe Indrioct If be actar^ibibed lbe 
ddlmy of tbe uc and Ita dratkio witboot per 
foratlocL other campOcitlcn may be antk^ted 
AngabtloQ of the phaiyTix ntay caoM compteU 
atmla Keotwb of tbe aac may follow (fhtenlWi. 
'lie oeccKlty of poatoperathe paaHM of boogiea 
may eofiie at kas a 3W nitb theae coor- 
pflf dnfYM aj poeribfHtW aod occadonal occur 



F« 7 SbiTwiaathaiiiaacaiatatlMcktiidthantoKtad 
tkTTW fbttl eufitttcmcBf)* ■ ta poacb ilo- 
tte foDte Aa abAxut twri a ikne ow- 
ia( tbafaaAaat tk* mc 


rracea fcibwing tbe wwi. of one d the gmt 
•argecaa in thb coontiy aay operadoo for 4- 
xertkubHQ of lbe pbijynr abouJd be coowdqfd 
a KTioQs one. 

Tbere b do doubt that tbe two auge operatkn 
btbeopcntiooofchcace aba UwuoxnBefther 
dbcanb tbe aid of the oopbagrarope or aba 
the aid cf tbe eaopbagoacce k not anlbUe 
Uni fact U finogly empbaned br tbe pathetic 
CBoditi a of tao patksts abo were cpe^ed oe 
by tbe ooe ftage openbccu wftboQt tbe aid of 
the eaapbafoaope Both of there natwno were 
opmteri upco ooLilde of Hilladeq^iia. 'Iheae 
mtknts were admitted to tbe Broochoecopfc 
Qlnic both had atieab of the caspbagoi 
One sad paxalyris of tbe re cui rmt laiyngcal 
nerve. In one of tbe patJata, a porrioo of tbe 
eacpbogeaJ wail bad erraed aod tbe pfaa 
pouch wu not toccfaed (Ftg 5) The 
V ray pktmc ibcrws abaohite block cf tbe ceoph- 
agna. The hanum bad been hitrodoced Into tbe 
loaer cod of tbe cecpfaigia tbroogb a gutroe- 
lomy hatnla 'The wnter did a recooetiuctn e 
operatloo oo tbe eeopfaagna cf each of tbrae pa 
Unita, with tbe aid ^ tbe aophagoacom al^ 
«as teUodiwtd tbroogb tbe moutb aod tbe 
troatomy fittnla Dr Loots IL CVrf aasbted tn 
Ukm pToceduree Both patiats are now nalkra 


tngaatnfactodl) 

We bebcxe that tbe operatloo of cboice ts the 
ooe wfakh at ItJ coopWon kaves tbe ptaijin 
and tbe eecfftagta Is tbor normal pootm cc< 
aocolated not stcnoeed This cperaticai sbmld 
not only rrnwvt the redundant me but repair 
the de£^ in the pharyngeal wtH In the kkel 
opcntioo, danger of mptxning the nc, other m 
freelnr it from Its bed cr wparatmg it at the 
Decl,Tf rcdoced to a mtninnnn by the aid of the 
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Fig S The \-anous steps m the operative procedure 


caophagoscope (Fig 6) The operation to be se- 
lected IS the one which eliminates the nsk of 
penetrating the sac dunng its fixation to the 
muscles m the inasion We believe that all of 
these desiderata are combmed in the one stage 
closed operation with the aid of the esophago- 
scope 

This procedure was first advocated bv Jackson, 
and he, in conjunction mth Gaub, reported a 
cases in 1915 Since then, the wnter has entireh 
modified the surgical technique The operative 
procedure which has been descnbed herein is not 
Gaub’s technique, but one v\ hich was dev ised bv 
the wnter 


technique VT OPERATION' 

Under rectal ether anesthesia, intratracheal or 
avertin, the patient is prepared in the usual man- 
ner and an mcision is made on the side on v'hich 
the sac presents and along the antenor border of 
the stemomastoid muscle (Fig 7) The inasion 
IS to reach from the level of the hvoid bone to i 
inch above the sternum and is to' pa^s through 
the skin, platv-sma and deep fasoa, exposing 
antenor bellv of the omohvoid muscle This 
muscle mav be dmded transv'crsclv , or retracted 
\\ith this inasion the extemal jugular vein mav 
be ex^sed, and if it is, it should be dmded an'd 
tied The common caroud arterv and the internal 
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JUfukr %djj 4xe ocrw expoted tad rttncted «at 
ward. If the thyroid giiod h deddedly abided. 
It b Kw netJrort waouy to h^tte and cal the 
wperior tbyroW artery The tncbem and tbe 
(x^ibMgm win he foond to be cpcaacd in a ewn- 
moo aheath, which b to be lodaed. erpoeing tbe 
eacfibagw in tbe poateriar part the wrx^ tod 
tbe tnicbea antaRxiy After thh b« 4 «Lw\ ttaa 
been nude tbe trachea and thyroid are 
retracted toward tbe nadSzrc. 

Tbe caophafoacDpc b Introduced by tbe eaofJt- 
ywDpiit. The at£ b emptied by atpua 
doo thereby axcidhif gp r egfa g tbe cnoteoti 
iolo tbe brjui. Tbe interior of poudt 
and tbo k»ww pharynx are then painted with 
an antbrptic action. The eacphagoacope b 
then introduced into tbe fnrKhu of tbe (irecr 
tlcahim and tbe aac tranaOhrmloated then U>e 
eacfthafcacopbl roUtei tbe air into tbe woond 
pif. 8, A) 'Ibe ate b graaped wltb intaUnal 
lo t c eps and drawn apward and outward (Fig. 
8, B; Ibc caopfugoacopc b tiam withdrewn 
tbe poucht Tie sac b then freed to tfw 
funetke « tbe dlrertkulgm with tbo pfurynx 
(Fig 8, Q Care moat be dec ked to free all 
moineCbafrcasitJoect. The eeci of even tbe 
krgest dfvertkaihnD b aeidooi oee-hah locfa In 
(fiametef A neck larger than thb orully naans 
liKo c iptet e ( fi sa erfo a. The aac i* tbst Cransfued 
at its fimotiaD with the pharynx with a amall 
latesthial iKcdle carrying Na t ebremWed emt 
cut In much the aame manner as a bermal sac 
b transhxed (Fig &, D) The wck of the aic U 
a naad close to the pharynx (Fig 8, E) The 
stump b cattterixed with pure phew (Fig 8 F) 
After transfixatioo, acd ampatatren, the 

rtnmp b lovaglnstea with two nuttreas autureo 
of bo. I chroffiburd catgut^ one abme and coe 
bdcpw the stump flTg &, G and ID These so- 
tnres penetrate ooty tbe tuboiucous coat of tbe 
pharynx, Thb Invaglnated area b tb«i coioed 
ty autorlng together the cricopharyngeos aod the 
infeooe ccostrxlof mosde. If the po*h rarigi- 
nates at KHUaai tht, the aicopbaryngens and 
tbe upper dreukr fibers of tbe esc^jhagtn are 
united (TTg. 8, I aod T) Here care must be 
ctetdsei not to faclode tbe tnferioc laryngesl 
iM^e. Pnnng thb procedure of museJe repair 
tbe esopfagoscope a in the esophajrai. This de- 
tail a abarfutely necessary m ceder to obtute 
atricturB at tbe esopfaagopharyngcal junetko. U 
thb precautioo be foOi^^ isooe cf the paoenti 
win require subseqimnt efiJatatreo of tbo esopb- 
agns. 

The inebioo m the neck b cJosal m Uyers, do 
drainage being nsed except a amafl ptece of roh- 


¥> 


her tbro or cefl-iitt placed bcncatli tlw deep 
fucia. 

or fTAnmo 

cades 
tretage 
Sa 
ajab 
Fnb 

Lcn|tb of pecsrat ilsew 
fretonoary fastreucwiy 
Afane* tn« bera en epenlica 

and dse^ftrjt 

Typo of opooUn 


I — (no^erj) 


aal ddiaUan of Ivort 

Uremw 

Po e mmio tod UibinJWs 


latzalaAoot 

ftreut 

Ao xr t i o 

FjuJw j L w aoo o i 
i>r UMYuer Uclacw 

Dr Lo<oi H OcTf 


I la a aeries of 78 pharyngal drvertnkt all 
epenied n by tbe n>e au^ method, then wm 
t dmhs. 

a Se^esty-fonr psoota bad complete retos 

®y 

j None of tbe cases was emptiated bv 
Ruedlastliiitb 

4 None of the cases required poatcpcratiNe 
esophageal dilsuUoD 

t The use of the escpbagoaccpe pmenti an- 
guktlcD. sfeiKiib, and atms of the esoebagas- 

6 Hoarseoesa b ofteo a chief rrcrmblnt 

7 There are 3 arena cf the pharynx trwn which 
diverticuls DU) ante 

8 Tbe one stage method of operadoo ts tbe 
reaaoruble metbod of treatment of pubieci di- 
\ertiaila of tbe pbarynt. 

p Tbe results depend upon raboeal inrgicul 
procedure aod accurate appronmotion cf tbsuei 


AuorOOjtAi. irotxs 

Sfoyniban (Sorg . Crwc A Obsf 1 of 
Igjs) behmws that inere b do need for operalws 
ui two stages He bsa operated upoe 13 cases 
and has 'aeier had any difficulty m obtsoning 
heabog br first lotenlXn 
Torek (Ann Snrg 'ol 97 “Tturtr 

tears ago tbe moftabiy was vrrr high with tbe 
one stage procedure bat in tbe b»t 5 >cars, 6 c 
Imre been recorded with s miortsbl) cf 

only 1 


m 
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Dn'ERTICCLA Dv THE ANTElUOR URETHRA IN MALE CHILDm’ 

SISitAN I_ KRFRCBMDt, U D t A <- B Cxuoo, luisccs 


D IVERTIuDLA of tht uTttiiri may ectai In 
both Ecola and fetnales. Iq oale* tbe 
(Hnrtictiluni may be located In ibe in- 
terior or la the poaterkr urethra ind It mny be 
rocugeniuJ cr acquired. In getieril, it may be 
■Jtf that nrethrtJ dtmiicoA are otre and in 
ctildiea «»pectilly tact. A brief wrvw of ibe 
Qtaature rcveala wly to cue* Ln whlcn the cb- 
sertictthini aaa Jotitri in the taLerfar ttretiita In 
male chMrta. 

BerauM the coc^Uen b to mriy louad 1 «Vib 
to report the folknein^ cue. 


J C . mW. 6 aiouba, wm acteucoj u lb* Oat- 
<ba« Utiaiirm aa TebnttY iS, on *1^ 

lemcaalTh C A AJdadk, to ^iiemC on mAtited fat th» 
pnrtten mpora^ tba cm 
I>nbMi*a « itb dwcmlty ta pkHfat vriBe bd bt«a Aottil 
rioer botb Jen £mf% tber* bee* tUercBiUm U 
tacbi qt nytsa, *,ab (rrer fee i bnt tod coernlaWt for 
tXkaBTt 

Tioexmttd Um^cemotontnEambafutMkounbr' 
hn a rtnfe aoa to tiw Inpaal, attk attaeli of 071*^, ctj 
u utoefetod bjJpia b tbi epper «id «< lb* i Cr j tim 
The eutba ctuita cS»t tba bur d mib hadaKiT* 
W«a feift, tbat tba Hlltti U «vflniHT m pav 

tag bo va*. iba* um woo caa** nay la daitbrm cad 


Tbod 

JijftcM r*r<iiiad ■* n i A j tlj aca^y d . 

nak eiold, panma u it ID arrm pM* Tba bwi, acffe. 
acart. *adhBa>*m a mii w Tb« trrei oad nkea •«« 
A tiainp«tac tntaiK at* tewod Cbii extonded 
K ua^aben# Uw EnsUlRn*, dor too /oSbkAier AtUr 
iMe d tba nmi •» Mo Nrethof abmt tbi bcd o( 
oab «ppk 0etn tore* *«r« petamt tn ta« iCTolaa 
Aa ad wiQica ca IbKtT * *> uanl ed are tba bkdte tad 
tlv btadiW au tndttl^ <KptKd The fvcOEBC at Uw 

taj* cf the pc* 3 * per flei 

TtBpoWa^ OQ iilittB «u IM (kfieei Fatnaiw 
iHa of (b* nm (ofpauaed /rest (he zads^tar ettbetor) 
ifeoacd ttbsjaai, i p/aa. 50 to oe •btCe bfeod wti* m) 
10 t* ] rid tdend red* per lav paver Md 'Tbcpb i ha l c 

tcstifenedttoulo(itpclcf 4 ip*TC«Utac|hoan Ucad 
AewaO/j ibArd noo ptotm Mlrapa, 44 tbe tJhod 
cowu rerttkd »krt* «fl* f j,eBe TboarctlirocaraG* 

1) dadMHt t largt tasod abadov n tba cTt/tn abosT tb* 
lue ai a t^otnrr t Uutt} eotnlftnagmea *1km^ 
itiadev abovt meb Inf 

Prr^nr* «j lie dn mici>a*i caovd lia we* t* im *ol 

•f tb( ot«W ctretbrtl onbex tlrafafe lha catbrUr Tba 
dnertsvlan a™ «l*se»*Jrd ta w 
TW p n v yti tura dagaw at* tbrtrtindrB of tb* 
ambit tub msfiWe nrtodcB of tmee, koT* C7«tan\ 
tad oeot* prei“* Ctoaracoa cn vm frt of wpnpobv 
cyttiMatnr tt tdnare 

At opwMD, 1 tbrttty 1 W. 

t4 daoe Ubn taeSJtcnt vw nd * Ko u 
a ctlbctR «t« Loaoted ud beU n pfaca by a 


tbaooic cMf<n astii* Tbi bladder tucked tab bib 

iBOted srinQ of oiprt 

u«bt dicyt t/tef tbacferaidce ttsi^ertk^B brotae 

red, *t oOfn Mri tenae, and • pan peaat epetaiv dettteed 

<• tap of (ba (brarticalcaa. Ads^BdtvafidcxixBaflla 
dntrtjoalaD wi laade 

A tettarf cpmtw ta* dM* Mtzcb j 1%^ (Tlf «> 
UDda Mti« MMibEoa TtBiadotopeofncat^ierMn 
t«* eeferied Sertcal aiaaej of tbiefc, Tt^ov pot *tft 
mciBud frecD tb* dirertmtem vtock v>* Bdued 
br bftat cbBtrtjoo tad uepstataf Jaat tbov* Ml fafaxaci 
toto Um aivtbra A arft rubber ruWur tu Btedcraf 
nt tbeUMUeraBdtbecpcoiBf feibaUTtlkcatMcWvd 
fa rto Itnat aob algnt 

IrMaaJ ed tbi bc tl |ti tUatkiAt u d« 

wetbra. It ttj aa^suied dstctly abar* tbs peut, tb« 
mbO tuifi cf tbo aock of tb« «c bewv tof^ t* da* 
tba defm a Ue amiat Tha •bjett ef tu pwedai* u 
io (Vmai tb* fotmina ot • r ig c tar * <d w vtibr* tt 
t^pnaJ 

Tb* dald aiBfe oa mae watfa l w cu ffery tad *j> da 
cfeaiatdtteB tbabcnuloB ^pr^l la, iQ^ ^NCfletiow 
(ba beintal » Moee b«* bar> t^Btd Oo ckeiaaiaJ esuB- 
aaCKa tM ksa* (bmed t mtorv d ctlosB pbapaaM. 
inpfe pfa^batt, ud » nc* of afate. 


BQOUMTY Ayr> >ATBOO£VnU 
Muy thecrie* have been advuced to opUlii 
theorifiec^thBcDedStlori. UrnybebUiwaS 

to Pfroeet Medr taex oi fh<«e tbeorie*. 

One of the ebi^ antbon who attttawed to o 
plain the orlflii of dfvertJcahim ot me arribia 
na* VctOemler (186^ Ip hJa cffnioo dh oiloila 
of the wethra are due to *. bek of dnebpmat of 
ibe time of the metiira, the ccoditioo 

beta* *Wkr ra many rwpeetJ to hypof p s rfb a, 
whh tb* difl u epc e titat In w bXlct coufiuoe tiic 
defect lochidw iQ time* of the penb, bdocDog 

rfi^ oHn 

Accordmi to I>ePai:fl (i88j) weOtcal dlvrrtic 
ala are di» to primary auepby of tlie arpw 
apoogkmitOf aBovlni; a bpyT'g cf the yiTticm t* 
form a liC OQ the rcntnl wu 

tau/oiAna (1886) adrtneed litc theory toat 
orethral drrertJaala reruh Irom itrinaiy ehitAic 
tion to fetal llfc^ tho oiwtniclwo beta* cauwi^ 
a dday In the dhappearanc* of the wpAom w 
tmeen the penile tad ftaoduiar poctioo* cf the 
TTTHWra 'rim* a deb^eri '"don ^ the t»o per 
befif of the airthr» oemn, the orijiaiyllorbrirfl 
obnracteil, catntac ao etpantloo of the w»D. The 
wWeJtfce. ttrocture* deicribed by Baeicr w 
p.y yf*4 lvj r tTpran l* n! thJ* leptam. ITiftC 
are not bterpteted u the caoie of the djieftW- 
loa, btrt are tatopreted a* a contribotajy f*^ 
In the InenM of it* il#e when ooce drrdcpeil 



KRETSCHMER DRrERTICULA IN ANTERIOR URETHRA IN MALE CHILBREN 635 



Fig 1 Showing di\ erticulum of urethra Note presence 
of catheter in urethra 


Petz, quoted by Bokay (1900), states that the 
(hv erticulum m his case was due to a congemtal 
stneture of the urethra 

Watts (1906) expresses the following opinion 
as to the ongm of urethral diverticula “Smee ac- 
quired true diverticula are usually the result of 
obstruction to urination, we should expect such 
an obstruction to be an important factor m the 
formation of urethral diverticula m early life 
Such obstruction in childhood or intra-utenne 
hfe may be due to adhesions of the prepuce to e\- 
temal meatus, a congemtal narrowmg of the pre- 
putial onSce, or a congenital stneture of any por- 
tion of the urethra ” 

He then discusses the valve- hke structures 
which occur m the urethra in certam cases and 
states that they may constitute a cause of ob- 
struction He notes that only in 2 of the cases 
which he studied (Hueter and Schlueter) could 
the formation of the diverticulum be ascribed to 
valves in the urethra In these 2 cases, at opera- 
tion, a circular valve was found at the outer ex- 
tremity or diverticulum 

He adds that in the case of Hendnksz a valve- 
liLe structure %vas found which was apparently 
onl} a thickenmg of the urethral wall Also, m 
some cases the vale es mentioned as occumng at 
the antenor and postenor extrermUes of the diver- 
ticulum are merely secondary formations due to 
undermming of the urethral wall by the diverticu- 
lum as It increases in size Boka}'^ (1900) sub- 
stantiates Watts’ theory and states that the 
vah es m one of his cases were formed m this man- 
ner Watts has found that such valve-hke struc- 
tures are often present in acquired diverticula, 
resultmg from perforation of the urethra 



Fig 3 The diverticulum B, Isolation of the sac 
Dotted Une shows point of resection C, First row of 
through-and-through sutures in place The sac has been 
amputated just above the urethm D, Second row of su- 
tures E, Suture of skin wath fine silk 

A very mterestmg theory regarding the ongm 
of urethral diverticula has been put forth by 
Suter (rqoS) He bases his theory on a histologi- 
cal study and concludes that diverticula of the 
urethra should be regarded as epidermal pockets 
commumcatmg wnth the ventral wall of the 
urethra He explams the embryology of the condi- 
tion as follows “The urethra ongmatmg from the 
gemtal furrow is covered with epidermis A 
canal is formed which occupies the position of the 
future urethral canal This canal is at first not 
closed on the side of the ventral surface of the 
future urethra, and there is a commumcatmg 
bndge of epithehum connectmg with the external 
skm Normally this epithehal bndge (which re- 
mains squamous, while that withm the canal be- 
comes cylmdneal) is absorbed ” It is the per- 
sistence of this bndge which, accordmg to Suter, 
gives the ongm to div'erticula and also to der- 
moids (Fig 3) 
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C»beao (191^) *itcr A rcrtcw d the v»rio« 
tBecda of omkia (Jm foBowiag cunv 

mar> of hb eocMrlosiooi 


BAficBlam Mwi open iHth ■ mmmcr cr wUrr 
ojootii into the umhn 

Deiii>t«tc« thathj ij ouei of ci»c«iilu] dh » 
tknh wbch be gAthered in the htentuie (Irriad- 
tflg htt own a»c) 14 aitjoc Jraj beldnd the 
QBiicnkdi, 7 «ertfn tiepancAienic«aii«i»J 
bar) md j mere fa ti» p*n bnlbom. Dokob- 
•ma that tbe fact that tbe ccMotu} 

divesticuloiQ of tbe urethra b litnated In tl« 
antenof poetlon b In accord irith t:aufn»mi 
theory aa 10 tbar ori^ nameN that ihej an 
<fQe toa ntuded eaubaahiwiil of amiDciiicniQo 
betacB] thepenlk and fbndokr poiloo* of tha 
orethn. 

Drathter autes that ccaifolul dnertknk ef 
tbe arrthra are for the moat part In the peodakna 
and acTDtaJ partloM and tx the tnider sariiee of 
tbe omhiv 

anr 

Tbedhcfticubrpoodieaatr deaalbed ai luy 
lo^ fa ibe /nxa a haaimi C Co a nimi t or p^ven 1 
In the cue of Bodnku (qooted by Watb) 
■be of the dire nn i l nm wai itated ai bnog 
greater than the apaaCy of the bidder 


Ttea B co— iw atto prebabhif Uat tbar 
(MB R*«h m DiiMd afltw, fnca • dmV 

aacA b tb( dereb^iaat «f tM rviM» cbbm atnta •< tbe 
Betba, fa* to an ateABeJ bb»d tc^ifir parmUdyta 

caM, AM xatT Ibi^Aa De< • i Jarurtame bvt 
a dri e rt n tb* devebjinrot d them AnCv the te rpa 
tpcBpaiaat bettf tBtalfr a catucc ta tbe irpoa of tQ wLK 
tkie Tfc^ «-»a h> rrpktofrf rmtjr hy «n LtvwtpIKa Hfir* 
«( tbe atofmut t«uci 

3 'n* |j» e»aice of a raK a dikuOoa of (bt Birthia 
k eely t« be cto»d ta cd a* an adynasi eaav OefmeciU 

twWmojI «rtL«i»nfti th«t tf Htjarr te iHtert 

aheadr teneed or on tbe vay to [orwtn 


aoc 

A re'vieirof IheUtenUurereteab that 4 can Id 
« hkh patbnta acre lea than i }<ar of age hate 
been reported (Buadi, BoLay Cabeaa, Ter 
notiLy), bewever oal> * of theae patbnta mere 
operated opon. The caao herein teporced waa 6 
mcathi cf age thoi maiing It the thin) patient 
ander i year ol age who iMi operated upen 

It may be interacting to meotkiQ that In Lou 
bed. t caae tbe ctakbtloa was dkgoaaed as late aa 
the twent) brat Tcaj althot^ the aymptena 
had been present iIdcb early oaildbood. 

Tbeageinddtawisglieofa] tbe accompanylnf 


Congoutal tfa m dcoti ot tbo anfenor trrethra 

occtrron tbe iffltraJ aall of tbe oreth/a. Thet are 

Irequentlr located Inm e d hlciy beWpd ibe loBra 


OAiaUTCASSClU 

M penJeda of tbe orrthn may be as 

coogenllal and tcQnired The cccijrxJulI dmr 
tkr^ are nn in the anlola itrelra cod b a 
lam pores tige cf cases occur lo young tobjecU. 
or Is paJjcDta wbm history nggutlngaorethnl 
(flvertkn)u3» debts bac^ to earty Ide Movit 
tayt that vhen there (a complete absence cf any 
h^ory cf cefic, tboi preckiding the posdiibty 
that a atone has descended to In lunrethra, 

tad «faes there la do itdctare orlocai letloa hhdy 
to give rue to a urethraJ or 1 para-nrethiil stnoe 
fensation cr other tesom to accocmt for tbe orl- 
gbi, di^ otlcnla zernst be com l da td as coDgcsItal 

Liievbe we most cosafcler as cnogmiul the 
«*«»#.« artaing to inlaola and also in chBortn abate 
ay^toms date tobirtb. 

Toe lOpalrcd di ertkoli occur t« the mo< 
part In tbe posterior nrethni and tbe canses, sari 
as urethraJ calaihn, atricture, perfesattoo ol tie 

arethm ToaiitSng Inm in jam* cs Tuptore of Ci *U, 

do not as a rule ocenr in childhood. 

It baa beea aq^eated by early writes that the 
ctngenitaj and acqmred Moctres are to be dit 
fereoUated by the fact that the foetner bfl'e a 
Itntiy of mucoos mmbnuje ainilkr in nature to, 
and cwitinuooi with, mucosa cf the mtum, 
mbOs the latter ars de>o»d ol a mucoo 
geocraflf admitted at this tfane that so d> ■ ™s- 
Uadhx IS ishe, amce inflammalcsy jrreetsw 
wiUda a dbrottoliim aaay destroy tbe mocnst 
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ASSOCIATED PATHOLOGY 
The urethral diverticulum not infrequently be- 
comes the site of an inflammatory process caused 
by the stagnation of the unne -withm it and by 
superimposed infection This may lead to a fia- 
tulous opemng on the surface of the perns 
Calculus formation may occur m a diverticulum 
and m the case reported by Grube m a child of 
years, the sac contained 162 small stones Stones 
were present m Cabezas’ case 
The obstruction to the flow of unne, caused by 
the pressure of the filled sac upon the urethral 
lumen, leads to dilatation, infection, and destruc- 
tion of the upper unnary tract 
In the cases which have come to autopsy (Bo- 
kay, 2 cases, TemovsLy, Frontz), the effects of 
unnary stasis were evident m hydro-ureter, 
hydronephrosis, pyonephrosis, andpyelonephnhs 

SYMPTOMS 

In some of the cases the diverticulum could be 
emptied completely by pressure only to fill up 
agam subsequently In my case it was possible to 
empty the (hverbculum completely by the mtro- 
duction of a catheter mto the diverticulum Pres- 
sure upon the tumor m my case discharged puru- 
lent fluid (unne and pus) at the extemsd meatus 
However, when diverticula become infected, 
certam changes occur m the tumor, namely, the 
skm becomes red and the diverticulum becomes 
attached to the skm, perforation of the skm 
With discharge of unne and pus soon occur This 
tram of events occurred in my case 
Although complete retention of unne is rare, 
this symptom was the direct cause of the patient’s 
admission to the hospital m the case reported m 
this paper The retention is mechamcal in ongm 
The presence of the large diverticulum causes 
pressure upon the urethra, hence complete re- 
tention follows 

The outstandmg chmcal findmg m this condi- 
tion and one which occurred m every case which 
we have studied, is a tumor of the ventral surface 
of the perns This tumor appeared m some cases 
dunng unnation and m others is descnbed as m- 
creasmg in size dunng urmation In most cases 
It IS noted that pressure on the tumor caused 
urme, or watery pus (m infected cases) to issue 
from the external meatus, and at the same time 
the tumor would diminish m size. 

As a rule, the tumor is not attached to the skm 
and IS generally descnbed as bemg freely moimble 
laterally, it is not tender on pressure nor are there 
external evidences of inflammation 
Disturbances of unnation are encountered m 
the form of mcontinence, or dnbbhng due to 


slow emptying of the pouch, difficulty, a small 
stream, or Sie passmg of unne by drops 
In the case of Laugier-Anger (ated by Watts 
after Guyon) the patient voided normally, but 
the pouiffi ffled first and then the stream ap- 
peared 

In the cases of Hendnksz and Lotzbeck, Watts 
states that the urme was never voided m a stream 
All the urme entered the pouch and was emptied 
by pressmg the pouch wi^ the fingers 

Mcholson states that m the absence of infection 
and unnary obstruction, it is qmte possible for 
diverticula to be non-productive of symptoms 
Especially is this true of smaller ones which 
readily empty and are thus free of stagnatmg 


As a rule the diagnosis of diverticulum of the 
antenor urethra is relatively easy In my case 
the diagnosis was based upon the followmg 

1 The presence of a soft fluctuating tumor on 
the ventiM surface of the penis 

2 Pressure upon the tumor was followed by a 
discharge of urme and pus at the external urethral 
orifice with a complete disappearance of the tu- 
mor 

3 Associated disturbances of unnation, and 
finally complete retention of unne, necessitating 
the use of an mdwelhng catheter 

4 Diagnosis was verified by urethrogram 
(Fig i) 

PROGNOSIS 


The prognosis m these cases is entirely de- 
pendent upon the extent of the pathological 
changes which the diverticulum has caused m 
the upper unnary tract through obstruction and 
ensumg infection, and this means early diagnosis 
and early surgery before the onset of irreparable 
damage to the upper tract. 

When the patient is operated upon before un- 
nary stasis has caused senous damage to the upper 
unnary tract, the prognosis is good This is sel- 
dom the case when the opieration occurs after the 
urmary tract has been damaged 


TREATMENT 

Excision of the diverticulum is the best form of 
treatment m this group of cases Invagmation of 
small diverticula may be tned, but as the majonty 
of patients have large sacs, the mv-agmation is 
not feasible. Moreover, mvagmation of a large 
sac may produce urethral obstruction The rela- 
tive ease and sunphaty of diverticulectomy and 
the fact that excision removes the sac once and 
forever, justifies the statement that exosion of 
the sac is the method of choice 
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CANCER AND 

PUBLICITY 


P UBLICITY m the fight against cancer 
acts as a two-edged sword It points 
the way to the prevention and to the 
early treatment of cancer m all its forms It 
stimulates the hope that the pubhc may be 
made consaous of bodily abnormahties or ir- 
regularities which should be mvestigated It 
provides the opportumty for physiaans to 
inform the people of the known and tested 
methods by which these diseases may be com- 
bated If the agenaes which supply such pub- 
haty would stick to "fightmg cancer with 
facts,” the good which they cxiuld accomplish 
would be immeasurable There is a painful 
tendency, however, not only to supply the 
facts, but also to pass on as facts, the new 
untested fanaes because of a quality they 
possess which is known as “news value ” 

It is this unfortunate feature of the pub- 
haty in dealmg with the cancer problem to 
which we should give parti cnilar attention 


The news agenaes, which are the worst of- 
fenders, seem to get espeaal satisfaction m 
ferretmg out, old, discarded forms of treat- 
ment These are dressed up as great un- 
heralded chscovenes and fed to the long suf- 
fenng pubhc Thus, within the last 6 months 
one of our smart weekly magazmes has given 
artifiaal respiration to at least three pros- 
trate “cancer cures ” It has propped them 
up and supported them with its rhetonc, at 
the same tune making witty, slurrmg remarks 
about the organized medical profession which 
saw fit to reject these discovenes The news 
agenaes wiU frankly admit that they are in- 
terested m gathenng and pubhshmg anythmg 
that is news They will pomt out that the 
pubhc mteiest m cancer has been aroused and 
that cancer stones make good headhne fea- 
tures People are anxious to hear about work 
m this field If it is eiqilamed to news men 
that the cancer problem is one of great dif- 
ficulty, that saentific men have spent their 
whole fives on smgle speaal parts of the 
problem, that great institutes have been es- 
tablished throughout the world where co- 
ordmated organized research is bemg con- 
ducted by expert speaally tramed mvestiga- 
tors, that cancer comprises a large group of 
different diseases with as great differences be- 
tween them as typhoid fever is different from 
measles, that, even m regard to the infectious 
diseases, nobody is foolish enough to look for 
one “smgle cure” for aU of these infections at 
the same time, even if the problem is made as 
dear to the news agenaes as it can be stated, 
there v,t11 still appear the allunng headhne — 
“Backwoods doctor discovers cure fori can- 
cer ” This hardy plant, though not an an- 
641 
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imfll, •ppev* Kt \east u a UensM. Tt it too 
mach to expect that the nen men win cod- 
fi« their ittention oolf to ‘all the oem thcff 
tit to print." It U too often apparent that 
fitoesa at SDch does not enter TV great need 
of the nm agwidei at the p r e a ent thne ii 
the devdopment of a deaire for occorary tod 
for a COTiacieace. 'Ihew apparentlv barmleu 
beadUces are osoally the ctute for the move* 
mat of a oravan oj hdpleu auScnxi toward 
a fodoni hope. The]r go at 00 matter what 
nacrtScf-, regardkat of the ^aoce. They 
poor out theli life &avmg« expecting the mlr 
ade whkh the paper* have pranlaed. The 
miaa psychology buoy* them up Cot a time. 
Then, fafhire and dc*pafr The eadtexnent 
over the newip a per* tom to other toofe tai 
lariimal Itema. Tie faQare which woold aho 
aeem to have “new* vtloe aomehow om-er 
gets mendoo. The papers aometlme could at 
feact teD us where are the cures oi jtftexday 
wfalcb crowded all these poor people aboctt the 
ahrfnn of the discoverer 
The whde fault with thi» nnwboleaome 
caoerr poWiaty b r»t atlrdy with tb« oewa 
agadea The scientific Investigator* most 
altrt ahare a part of the hlMmg. Any >f l r n ri»t 
wtw b coodneting atudle* 00 any piitae of 
the problem ihould be tfoofually care- 
M In what las poblbbei The very aralely 
of the new* reporten will frequent^ caoae 
to mbfaiterpret or to exaggerate the 
A%\m% of the aomtlat Scientific report* 
ihoold clearly rtatc that the experfmenU *0 
far hare been carried out catv «i anlnjala- 
If the reaolta to wamiit a trial la hu- 
man It iboold be easy to get some of 

the rqmtaMe roedkal achools or cancer re- 
aearth Inatitiitea to co-operate. Thli would 
In DO way detract froni the credit of the in* 
yestigator It would only tend to prove that 
the tdentbt hadTao bonext belief fa hb rem- 
edy It would Indicate that be wished cor 


robotatlao from tahlased ohaerrefi. Thh b 
the way that Inmifa ns ietrodaced to tlr 
medical prjfcadon by Dr Banllag. He did 
not biabt that hb remedy be kept ^tret He 
did Dot itart a proceafc m of cBabetlc* to To- 
ronto He quietly aited •eretal cd the letdfag 

medlcaj schixi ditrfa to fry out hfi igeit 
against dbbetea. Thb <Hd not take my of 
the gioiy from the sreatoeai of hb dbcoreiy 
It rimply proved qdcily that he wia rfg^ 
The Mine would ^ true fa regard to my 
proposed treatment for cancer When tic 
admtific faivestlgatoe glvt* an interview to 
the press before hb dbcomy has bem re- 
ported through regular ptedl^ efunrvk, It 
lay* bin open to critirbm fio at least tn 
oooDt*. It ihcrw* a dbregard for the otber 
mem ben of Us profesiiciu who by r^t lioald 
know of new devAipraat* fa medkfaf be- 
fore the gnenl puhlL does. It U ooly bh 
that phyaidaa* who wfQ he ctlM apm to 
advbe thar patiab ahoold bare a d>a&ce to 
think about the mw treatment It farther 
more ihow* a naive ihsplldty on the part cf 
tbe diicorerer who tfai^ be can make nich 
an anoouBcement and escape tlw ojo*- 
quescea It jcakes the more gmical mottbs* 
of aodety loci upon It aa a desire to meet tie 
conaeqooict* at any prire -^xorided ft b 
Ugh cacmglL The cancer research *oii« 
mu st be patlat painstaking and defiberxte. 
He QiUft posaets balanced jodgownt. He 
must *ab}ect hb remits to critical taslysb. 
Be cnat not let Us eotbuskisDi* Uis ib 
Ojdnkc- St mast make hi* mind oouVrol th 
anoticpna. Ha mutt not Jump to coudnakxa 
before he has tested and retotod bb rtailfa 
When It b recalled how many apporeBtly 
lant invatigntois have gta* wroog cn tbe 
nnrf9 proWem, It is evident that tU* firid 
b fUl of pitfiili. Even the head men trf 
cer hadtotes have made mbtakea fa bscifa* 
a>iri peonjoting acme of the secsofatr iS*cot- 
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enes of their staff The fault in such instances 
IS m assuming more than the results have 
warranted The repeated disappomtments m 
cancer cures naturally have made authorities 
m this field very skeptical about new discov- 
eries They wish an opportumty to try them 
out before acceptmg them at face value This 
IS m a way unfortunate It perhaps may make 
a slower acceptance of some fundamental dis- 
covery which may unlock the doors to prog- 
ress It also makes the tyro beheve that these 
men are prejudiced against any new hne of 
mvestigation He consequently develops a 
martyr complex, which unhappily is fostered 
by the many agenaes The embryo saentist 
IS pictured as a St George fightmg agamst 
the dragons of organized medicme 
In reahty, the cancer authonties are sunply 
trymg to protect the pubhc against exploita- 
tion The appeal made by the new discovery 
attracts a large proportion of the pubhc The 
mass of the people accept it because of its 
emotional appeal, the mtellectuals, because 
they are constantly on the alert for the new 
The latter group are often more deceived than 
the former They lack the proper background 
to make a reasonable estimate The pubhc, 
consequently, is also partly to blame for the 
uncontrolled pubhaty given to the cancer 
problem If the pubhc would react m some 
sensible way to these announcements instead 
of acceptmg them as reported, progress would 
be made If the pubhc would demand that 
the news agenaes back their statements by 
the endorsement of recognized authorities m 
the field, or that the news of medical items 
should be handled through a pubhatj’' com- 
nuttee of the county medical soaety, if it 
could be made uncomfortable for those who 
broadcast false information, or if all the peo- 
ple would refuse “to be fooled all the time’' 
by the papers but would receive their roism- 
formation with jeers and ridicule, — there 


might be a more honest attempt to get infor- 
mation of value rather than for its sensational 
quahties The news of cancer would not in 
itseH have mahgnant quahties as it does now 
when “it serves no useful purpose ” 

John J Morton 

APPLICATION OF FIXED TRAC- 
TION FOR TRANSPORTATION 
OF PATIENTS WITH FRACTURES 

T he Umted States census reports show 
that there were 36,000 fatahties from 
automobile acadents in 1935 It is 
estimated from rehable figures that there oc- 
curred one milhon fractures durmg this period 
from the same cause 

Sir Anthony Bowlby, head of the medical 
department of the Bntish Expeditionary 
Forces durmg the early part of the World 
War, estimated that the mortahfy from com- 
pound fractures after the adoption of fixed 
traction m transportation was reduced firom 
80 per cent to 20 per cent The stretcher 
bearer and the doughboy were tramed to ap- 
ply fixed traction on the battle field It is 
now more than 17 years smce the World War 
and we are not givmg our ever mcreasing 
number of sufferers from high speed locomo- 
tion the same chance of life and health that 
was given our soldiers Durmg that time 
many more Amencans have been mjured or 
acadentally killed than m all the wars m 
which the Umted States has engaged 

It has been argued that the layman should 
not be taught to apply a splmt for aid in 
transportation because of the imphed entrance 
of the laity into the medical field Neverthe- 
less, no one would argue that a layman should 
not attempt artifiaal respiration m a case of 
submersion, or that a lajman should not 
apply a tourmquet to prevent death^from 
hemorrhage, pro^nded a doctor were not avail- 
able Doctors are rarely present at the time 
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of an aotomobde aitvlmt, Xf tbe appU 
aUkm of a Kriler Blake apUet to tke lower 
eitrrmJty or a Monaj Jonea tpEnt to tbc 
upper extranlty Jarklmtfing of the fiactnred 
booea with nnIteQt thock and delayed tuthia 
am be prevented and the patient transported 
Id aafety to the aeareit doctor or ho^lal 
for treatment, a (reat ttep in advance wQI 
be made. 

By metfical and lay (iropt^anda in many 
dties and statea, the ConuniUee on Fraxturca 
of the Amerkno Cc^kfc of S nrg e ooa , tlxrooih 
Iti regional groupa, haa itlmalated (ntenat In 
the tafe transportatkn cd fractorea, and defi- 
nite Improvemoit b noted to maoy (oailitlea. 
Ambulancea br general are manned by doc 
tors, fire or police departmeata, or morddaiu, 
accortfiog to the tectkn of the coontry In- 
itriKtkn U belly given to these Tariouagnnqpa 
and many axnbqlanoea ue now eqnif^Mcl with 
traction ipllnta, but onfortonatdv osfy a 
cotnparativdy amah pro p orti j o of them hai 
been reached. 

Ihe American Bed Oats has been Inter 
cfted for a locg time in the pioblau of emer 
gency first aid along automohQe bi|h**Ta- 
InvtrtulloD in the appUcatioa of the K^cr 
Blake half ting aplint for fractures of the 
lower extremity has been incorporated In the 
latest edition of ha book <m first aid. It b 
Qoir cstabliihlng emergency first aid atAtiona 
along many of the sahi highways. Trwcthm 
■ptfafs are a rwpif nwm-nt in the equipment of 
t hese stations, and their attendants are being 
trained is the appllcatioo of imznedlite tnc 
tion. The Committee on Fractores of the 
American Ccilege of Surgeoni U m-operating 
with the American Red Croaa by asking the 


mcmbeis of ha Regkmil Fractare 
to asalst In the neceasaiy fautmclkn to be 
gfvm the ittendanta. There are at fnaat 
Sj8 stations faDy equipped and operxtfay, tod 
1,440 are promised to be opened whUn the 
next 6 months. Ihese tn Mwg 

started In 54 states- 

The officials of the Boy Scoot orguiotkii 
hare taken up very actively the proUem of 
tnnsportatlDc of the injured and, in ih the 
campa throughout the country theBoyScooti 
are being trained in the appfkatm cf fixed 
traction. The leaders of the Ori Scouts bare 
indicated their willingness that ifffrflir in- 
•tnetktu be fomished the girls. 

The Amcrkan Ceflegt of Surgeons, having 
entend Into Lhb more to protect the travel- 
ing public, hss aaunncd certain obfigatkna 
With the large amoost of lay pnpiganda 
that b bring diasetDinated by the American 
Red Cross, the Boy Scoots and the Gbl 
SoDuti, it b oecemry that lorgeotu thioa|fa' 
out the country abonld be tbe m adves thor 
oughiy iniormni of the method cd applying 
fixed tractiou and should be wfiUng to ofier 
their serrica to aid these organbatioos ihouid 
they be ao requested. H these requests come 
from the Amoimn Red Cross it b tdvbahie 
to fiJkrw the method described b the Red 
Cross book oo fint aid. There can be no 
qoesdoa that if Iranspottatlon of patieBti suf- 
fering irom liactuns can be ao Improved in- 
|ury incurred daring traosportadoB wlD not 
be added to the original bjuiy the saving 
of Hie, and the deoe as e fa the period of bos- 
l^talbation vriD be at great ecoaomic benefit 
to "'■nVfnd. ^juor W BiKOtorx 






MASTER SURGEONS OF AMERICA 


ASTLEY PASTON COOPER ASHHURST 

F rom Colomal days Philadelphia has contnbuted more than its share to 
the progress of medicme Soon after the middle of the eighteenth century 
a group of young Amencans returned from Edinburgh imbued ivith the 
spint of that school It was not long before Morgan and Shippen started the 
first medical school in Philadelphia, and were soon joined by Kuhn and Rush Smce 
that tune there has been a steady stream of men whose wntmgs and teachmgs 
have spread throughout the land the results of their own searchings after truth 
Bond and Barton, Wistar and Physick, the Hares and Woods, the Hodges and 
Penroses, Agnew and Leidy, the Peppers and Ashhursts 

Astley Ashhurst early appreaated the responsibilities he had mhented from 
his father, John Ashhurst, Jr , professor of surgery at the school jSIorgan had 
started His dewtion to this profession and its ideals was the dominating influ- 
ence m his whole life Except for his war semce, his entire career was spent in 
Philadelphia He was bom there August 21, 1876, his mother bemg Sarah Stokes 
Wayne Ashhurst He prepared at the Forsyth School, now the Episcopal 
Academy, a pnvate college preparatory school located m Philadelphia, and 
entered the TJmversity of Pennsjdvama from there, receiving his degree of Bach- 
elor of Arts m 1896 and his Doctor of Medicme m 1900 His classmates always 
remembered him as taking prizes in Latin and Greek and m takmg semor honors 
m the Academic Department, and he was elected to membership m the Philo- 
mathean Soaety, the Phi Beta Kappa and the Sigma Xi fraternities, and gradu- 
ated the first man m the semor class of the medical school 

After leavmg the medical school he served an mtemeship from 1900 to 1901 
at the Children’s Hospital, and from 1901 to 1904 at the Episcopal Hospital 
FoUowmg his mtemeships he served an apprenticeship m the dispensanes of the 
Episcopal, Orthopedic, Children’s, German (now Lankenau), and the Penn- 
sylvama Hospitals until 1913, when he was elected surgeon to the Orthopedic 
Department and assoaate surgeon to the Surgical Department of the Episcopal 
Hospital In 1914 he was appointed surgeon to the Orthopedic Hospital and m 
1915 he was promoted to the position of surgeon at the Episcopal Hospital His 
traimng as prosector to Dr G G Davis, professor of apphed anatomy at the 
Medical School of the Umversity of Petmsylvama, gave him a knowledge of 
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forglcil uatomy wHcli not only bflnenctd hli opermtfve woik, btit 
•H hb contrftnrticaa to lorgicil htentnm. For ig yetn, igii to 1930, be wu 
CD ioftmctof In mrjery tt the Unlraifty of Pennsyfvmnit touddng opcntiTe 
lurgeiy on tbe adiTer From 1930 until hu redgnition In M»y 1931 be iru 
profeaor of dlnlcal tmg q y at bb Aim* Mata* 

From tbe eatabHihmart of teadiinf In tlie Unirmity^ Gradoate School of 
M fdidn e, In 1918 Dr Aibharrt erlnced great Intere st In tbe tvI ^roTk of 
tbe School In igao he becaroe an aasocEate In mi gery In tbe Scboot, In igai an 
amoaate profe** of furjery and In igsj a pmJewar of dlnlcal auiga/ Tbe 
latter post he retained until ids in 1931— altbongh Inactfre from 

toward tbe end. Hb teaching of fHnlt**] lurgay to tbe graduate etndents of 
surgery e^iedtlly In the Epi sc opal Ho^dtal of FbQad^dila, exomdibed those 
qnantlei of consdentforrst^ew, enxfltkm, and technIcaJ pcfectfoowHch^were 
hb admiraHe chaiactcrbtica. 

Hb wide kzwwledge of surgical lltcimture and hb mastery of tbe fnndamentab 
of surgery togctha with Me lotcrcst In made hU lectures and qobzes 

popular with the stodents. The stqdent** first Impieadon of Um was usaiDy 
unfavorable. Hb besftatfng q »ee cK which was the result of stuttcrfng In early 
manhood, together with hb Ly pereritlcal re^aect for the truth were causes of bb 
being at first mb o n derstood, but hb stesUng eharacta and the justice of hb 
crltidim not only of others but of falffladf were soon appreciated by tbe sts 
data, and explains hb popobrity with them. 

“As a surgeon be was methodical in tbe superlative degree," says Dr Crossan, 
one of bb asKxlatea, and Indsted upon performing e v er y detail of tbe operadoo 
htmielf IndiKfing the appUcatkm of tbe bandages. Ndtber bdlEancy nor speed 
In operating was attempted by Mm and be to abhor the ipectacubr He 

was just as metknkns of the preopentlTe and postoperative care of hb padmU 
as in hb operatfve technique, and he would never accept the opinion of any one 
without himsdf consulting the evidence, maldog bb own physical ersmlairinei, 
CT^TTTtntng the ray fihnr and studying the jrtas ndttoscopical^prepaTatioo 
of tbe tbsoes.” 

He was proud of being a general aurg eo n and with such wide and varied train- 
ing as be had reconred be was weC fitted for each a broad field. Though tempted, 
after the deeth of Di G G Davb, to limU hJmsdf to orthopedic su rgery for 
which ho an trmicfl training, he mid that surgery of the bones and 

joints belonged to tbe general surgeon and that each a ipedil field was too small 
to «>ci .iq i y the full time of a wdl trained auig eoc. He was trained also In gyne- 
cology For sereral yean be did tbe neurosnigety at tbe Ortbopodk Ho^altaL 

Outside of PhlbdcJphla, a* one woold expect be was probably best known as 
an author 5jHb sdmtific’articJei were not only dear and simple but onlfonnly 
accurate, and iH of hb <intiibotions to sorgi^ Htexataie reflect hb scboUriy 
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attainments As one would expect from his dimcal work, he never accepted the 
statements of others in hterature, but always ran them down to their source and 
frequently embarrassed his colleagues by his discovery of maccuraaes One 
wonders where he found time for all this work, for between the years 1902 and 
1920 he wrote 82 magazme articles, was co-author in 10 others, wrote numerous 
book reviews, edited 2 volumes of the Episcopal Hospital Reports, was a co-anthor 
of 2 textbooks (Enlargement of the Prostate, with Dr John B Deaver, and Surgery 
of the Upper Abdomen, with Dr John B Deaver) and pubhshed the first edition 
of his book Surgery, Principles and Practice, and the “Gross Prize” essay “An 
Anatomical and Surgical Study of Fractures of the Lower End of the Humerus ” 
He was a very active member of the Philadelphia Academy of Surgery and 
was rarely absent from its meetmgs His presence was not passive m any sense, 
but always active up to the tune of his lUness This activity consisted not only 
m his own presentations, but in a critical discussion of nearly every paper He 
felt it the duty of every Fellow to prepare a discussion of the subjects presented 
at the meeting His knowledge of the hterature and careful preparation of his 
discussions stirred his feUow members to efforts usually beyond their mdmations 
They all knew that he would be at the meetmg and that he would make as great 
if not greater preparations for his discussion than they had m their presenta- 
tion His value to the Philadelphia Academy of Surgery cannot be overestimated 
He dehvered the annual address m 1910 and served as president m 1928 and 1929, 
and received the Samuel D Gross Prize m 1910 for "An Anatomical Study of 
Fractures of the Lower End of the Humerus ” 

He was vitally mterested m the College of Physiaans and could be found m 
the biuldmg at some time during each day reviewmg hterature or dischargmg his 
duties as honorary libranrm, a position he held from January 9, 1928, to the 
tune of his death 

He was elected a Fellow of the Amencan Surgical Assoaation in 1913, and 
he brought to that assoaation the same umque quahties which he exhibited m 
the Philadelphia Academy of Surgery Astley P C Ashhurst could not be other 
than Astley P C Ashhurst — ^whether it was m Philadelphia, m the Amencan 
Surgical Assoaation, the Interurban Surgical Soaety, the Soaety of Chmcal 
Surgerj'-, the Soaety of Mihtaiy Surgeons, the International Soaety of Surgeons, 
Assoaation de Frangaise de Chirurgie, the Academy of Natural Saences, or the 
Histoncal Soaety of Permsylvama, he was the same sterhng scholarly character 
m search of medical truth 

sense of duty and his behef m the obhgation of service sent him to the 
first^Officers’ Traimng Camp organized at Plattsburg, m 1916 Rfith Amenca’s 
entry^mto the World War he organized the Episcopal Hospital Base Umt 34 and 
was its first medical director. He was sent to France with this Umt December 
IS, 1917, and returned to Amenca m 1919 In France he served at the front with 
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the French and the Amcrfcan*, and alter the Annlitlce was appointed u a coo- 
aaltaat to the Hotplul Center at Savenay Upon retnmlng borne he wu 
appointed cidef of the TOElcal wenko at the Walter Reed Iloiplta] where be 
•erved until the time of hi* diadurje/rtan the Army Apf 3 r6 jgi^ Heentmd 
the Army aj a Gnt lieutenant and waidheharjedu a etdoed Ucreceivedadta- 
Uonfor^esceptionallymcritortcKuandcDfupIcuOTatcTvkewithBaaenojpI 101^4." 

“Ai a man be wai almcnt a cnaader for boocsty and truth." With Aahhnrst 
there wa* not stidi thing as a white Ue or a gray He. Truth pennltted o( no 
comparison and It was dther a truth or a falsehood. Few of us have not winced 
at his ait k as m s and book re vi ews , wUch were raidy sought by writers or pah- 
Hshen because he Insisted on recording what he beUmd to be trite ISs probity 
won him great respect even though It did cot make him popular lUs was a Efe 
dcN'oted to surgery lie had no bobbles and his fdaxatlon was study EveatoaZZy 
the kmg hours of cllaicd work and itudy began to show thdr effects. In iQiO, 
at the early age of 5) be began to safler from dlzxy speSs and in the latter part 
of ^(ay 1930 whOe driving his car on the Roosevelt Bodevaid be had his fiat 
attadc of oercbril thrombosis and crashed Into a tree. He was aUe, b u a e m 
after getting out of the wreck, to take a pUnre of It and make his way to hb 
office by ti^tev and bos. Sevcnl boon after be reached borne It was noticed 
that be had a left hetnlplepa. After nsootfas of rest be catirdy recovered the me 
of his band and leg and grodoally reiuroed to operating and teaching Hoverer 
In the latter part of August. 1937 he bad a second attack of thromhods, from 
whkh he rallied but a third atlaci: oo September 16, 193* resulted in Us death 
3 days Ister To tbo« who knew Urn Intimately be never made the slightest 
compUlnt or lament of Us misfortune. When asked if he did not know that he 
was carrying high Wood pressarc be replied,*^ es tmtwhat litheretodoabout It?” 

On July 16 1930 be married Anna Campbell, during his remaining days Ms 
coQsUnt companion and deNX>ted attendant. His wife and daughter sorvlTe Uia. 

Ashhurst was rwt an otdinaiy t"«" He was rather till but stooped sbouldoed 
strong but gentle nev-er hurri^ but constantly active apparently slow but 
accomplishing mu^ leemin^y a crabbed b aefae fo r but with a warm heart and 
undentandlng sympathy a caosUc but fair critic, dogmatic but egren minded 
not wWdy popular but much beloved, a dllgenl student all his days and a teacher 
of toirad surgery For over 30 years be met his Inherited rtsponribffitks and 
carried on the rhDaddphls tnsdJlion. He owtributed nioch and wffl be sorely 
missed by Us patients. Us students, and hla litends. Waux* Esrtu. Lt*. 

WauAW Dauaoc. 



THE SURGEON’S LIBRARY 


RENEWS OF NEW BOOKS 


AS a result no doubt of the disordered pobtical 
4 \ and economic conditions throughout the 
^ world, there has been a dearth of onginal and 
enlightening radiological contributions in the field 
of diagnosis 

As m the former volumes of the Tear Book of Ra- 
diology f the authors agam present concise, yet ade- 
quate reviews of artides which have appeared in 
medical bterature during the preceding >ear The 
matenal bat not been selected from the radiological 
journals alone, but from the many periodicals cov- 
ering the field of medicme and surgery' Many 
artides which appeared in European bterature have 
been used. Bamng the mversion of two or three, 
the 454 illustrations are well reproduced 
The first 303 pages of the volume are devoted to 
the field of radiological diagnosis Although there 
have been no spectacular new developments, the 
artides have a quahtj' which pomts to a high and 
effiaent plane of diagnosis Arteriography has be- 
come a hdpful diagnosbc procedure More accurate 
roentgenographic studj of the petrous bone has 
proved to be very valuable 
Econormc conditions have interfered considerablj 
in the field of cancer research and investigation 
WTule no starthng new results have been reported, 
the work m the Umted States has been carried on 
with renewed vigor The fidd of radiotherapeutics 
covers 195 pages of the volume Induded in this 
section IS not only matenal on radiotherapeutics but 
numerous artides on other phases of the cancer 
problem such as etiology Although there is a 
defimte tendency' toward mcreased voltage, its value 
has not yet been answered by experience The same 
statement may be made concemmg the efficacy of a 
big radium pack rather than the smaller umt The 
protracted method of treatment along the hnes 
advocated by Coutard has defimtely proved its 
value, parbcularly m caremoma of the upper res- 
piratory tract The value of radiabon in the treat- 
ment of vanous bemgn condibons, such as mfec- 
bons, is gainmg much favor 

The radiologist will find the volume very valuable 
as a handy source of reference The satisfactory 
manner of presenbng the matenal is commended and 
the volume is recommended to the busy physiaan not 
able to read the vast amount of matenal covered. 

The 1935 volume* provides the radiologist with 
a handy source of reference to the important 


1934 VnM Boot or Radiology CiAgnosis. Edited by Chaika 
^Watci»-MD , Therapeutic*. Edited by Ira I ^plan, mId 

TTie Year Book. Publishers, Isc., 19^4- 


radiologic bterature of the year The volume is 
larger and contains more lUustrabons than the 1934 
remew All phases of radiology , both diagnosbc and 
therapeubc, have been covered As in former vol- 
umes, the short, conase editonal comments con- 
cemmg the arbdes which are abstracted enhance 
their value 

Part I, covermg 338 pages, is devoted to the field 
of radiological diagnosis Recent work m the roent- 
gen study of the nervous system has been rather 
estensu'dy abstracted The value of thorotrast in 
the diagnosis of mflammatory foci m bones is of 
mterest. Techmeal procedures such as “pobsog- 
raphy," tomography, and kymography' are gaining 
more attenbon Other works of interest mclude 
vanous methods of locahzabon of foreign bodies m 
the eye, breast radiography', senal bronchography, 
more accurate small intesbne studies demonstratmg 
inflammatory lesions and Meckel’s diverbculum, 
refinements m cholecystography', diagnosis of pla- 
centa praivia by cystographic studies, pel\'imetry’ 
and cephalometry and the non-surgical reduebon of 
intussuscepbon under fluoroscopic conbok Espe- 
aally timdy, and of great mterest to the radiologist, 
IS the mcreasmg tendency' of widespread pracbee 
of medicme on the part of the hospitals Arbdes 
deabng with mdusbial hazards, the medicolegal 
aspects of sibcosis, and the economic problems of 
radiology' are pertment 

The field of radiotherapeubcs is covered m Part 
II, consisbng of 237 pages The death rate due to 
cancer is mcreasmg Research work on the causa- 
bL e factors of cancer has been earned on with m- 
terest Surgery and irradiabon remam the most 
efiecbve weapons at our disposal for combatmg the 
disease 

Advancements have consisted of attempts toward 
perfection of irradiabon methods based on more 
extensive experience The quesbon of whether super 
X-ray'S are supenor to those generated by' the 200 
kilovolt apparatus or the large radium pack, has not 
been settled. The vanous safe-aebng safeguards of 
X-ray apparatus has been an important develop- 
menb The shift to radiabon rather than surgery 
m the treatment of cancer of the cervix has been an 
important advance Recent work on the treatment 
of cancer cases with cobra venom showed it to be 
meffecbve and to have no value m rehevmg pam. 
Radiabon has gamed mcreasmg favor m the field of 


Boot or Radiology Diabdoau. Edited by Chirks 
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balanced surgical viewpoint witb due recognition of 
the value of phrenic surgery and pneumothorax 
There is necessarily much repetition and also 
contradiction in not a few instances The latter is 
rather an asset for it presents the views of more than 
one author and leaves questions open for discussion 
One cannot help but be impressed by the practical 
apphcation of the wntmgs of these thirty-four col- 
laborators It IS perfectly evident that they are 
thoroughly famihar with the everyday problems 
presented to medical men speaahzmg in this field 
of medicme 

The two volumes are well illustrated with over 
640 halftone and hne drawmgs and 9 full-page 
color plates 

While there is much that is superfluous and some 
unevenness m the quahty of the work, still the 
chapters are aU umformly good and one can absorb 
useful bits of informabon from each and every 
chapter The work is well organized and complete 
and correlates our knowledge of tuberculosis up to 
the present moment These two volumes should be 
of interest to all students of medicine but particu- 
larly will they be of value to those speaahzmg m 
tubwculosis 

The editor and his contributors should be highly 
complimented on their excellent and very thorough 
presentation and their work should take a high 
place m our hterature deahng with tuberculosis 

John W Towey 


A GREATLY neglected subject has been excel- 
lendy dealt with by Jameson in his monograph 
Gynecological and Obstetrical Tuberculosis * Wntten 
as It IS, by one who is well qualified both from the 
viewpomt of the phthisiologist and the gynecologist 
it fills a defimte void m modem gynecological htera- 
ture The author has gathered together the com- 
plete hterature on the subject and, m addition, has 
added his own studies, which were earned out at 
Saranac Lake, as well as his expenences m the 
autopsy room and at the bedside m the vanous 
sanatona of this remon This material he has corre- 
lated from all of the vanous angles of the subject 
into a most comprehensive and readable work. For 
the first time, the modem knowledge of the physi- 
ology, diagnosis, and treatment of tuberculosis of 
the pelvic organs and the ever present problem of 
tuberculosis and pregnancy are adequately handled 
m one monograph The book is most highly recom- 
mended, Ralph A Reis 


TA The Principles and Practice of Surgical Nursing^ 
an effort is made by the author to present the 
nurse with a working knowledge of the diseases that 
the surgeon meets most frequently It is beheved 
that by obtainmg this mformation the nurse will 
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Tn C.S_ Mid John A Wolicr, M J) , FJLCd 
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become a better assistant to the surgeon and not 
one who merelylfoUows mstmebons The nurse is 
expected to be on the lookout for unusual signs and 
symptoms, to observe the effect of drugs and pro- 
cedures, and to use her own mibabve m the event 
of a crisis 

There are chapters on inflammation, wounds, 
bums, ulcers and gangrene, tumors, anesthesia, and 
pre-o^rabve and postoperabve care of surgical 
piabents 

Surgery of the vanous regions of the body is dis- 
cussed as are fractures, diseases of the bones and 
jomts, deformibes, and the appheabon of physical 
therapy to surgery A bnef descnption of the piin- 
aples of nursing that may be of parbcular mterest 
m handhng each type of surgery, is given, but the 
actual techmque of nursmg and nursing procedure 
are not included m the book. 

This work IS an effort to sabsfy the authors’ behef 
that nurses m the better schools are as well grounded 
m the saences fundamental to medicme as were the 
medical students of lo years ago and that the 
nurses are eager for accurate knowledge pertauung 
to the field of surgery 

The mclusion of diagnosbc methods with the 
techmque of operabve and mampulabve treatment 
of surgical condibons, the dosage of dmgs m many 
instances and the desenpbons of such operabons, 
with drawmgs, as division of the sensory root of the 
tnfaaal nerve, operabon for aneunsm, radical re- 
moval of the breast, and certam mmor procedures 
done by a general praebboner might lead one to 
quesbon the choice of teachmg material for other 
than medical students G L JIcWhoeiee, 


' I '•HHi second edibon of Zondek's valuable and 
-*• extensive monograph’ is mboduced by a short 
essay on faUaaous methods of hormone research 
that might well be apphed to general saenbfic medi- 
cal invesbgabons, — “ Verlasst man sich also nur auf 
die klimsche — an Fehlerquellen rache — Beobach- 
tung, so kann der unknbsche spielend Theonen 
machen und semer Phantasie weiten Spielraum 
geben ” The matenal presented is, thus, mamly a 
record of physiological research An exhausbve 
review is given of the assay, source, preparabon, 
biological acbon, occurrence m the male, fate, and 
hormone mterrelabons of estrogemc substances The 
pituitary gonadotropic hormones are then taken up 
m the same way The interplay of the pitmtary 
and gonad is then thoroughly studied. Chmcal 
determinabon of foUicuhn and prolan m the blood 
and urme is described. Polyhormonal menstrual 
disorders are discussed The occurrence of pituitary 
follicle sbmulabng hormone is given and its excre- 
tion m male and female gemtal mabgnancy de- 
scribed. The chmcal use of estrogemc and pitmtary 
substances is covered Reviews of the hormone 
diagnosis of pregnancy and Zondek’s studies of mter- 


_ * Ho MIOCT DE3 OVAMTOS USD DES HVPOVHVSEKVOSBZrLAPPm! 
VsrmrocnTOora ^ Bioiocn: trvD Kunik de* weiblichen Geniiai. 
Ftrvnioii Bj Dr Bernhard Zondek, rd enh ed. Wjen Joinn Sprinter 
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I N 187S Billroth’s statistics showed 8 
cures in 143 cases of roammary' caranoma 
— 5 6 per cent 

In 1894 Halstead published a descnption of 
a radical amputation of the breast, and m the 
same y'ear Willy Mej cr published independ- 
ently a similar operation With small modifi- 
cations the procedure as then described has 
remained — for four decades — the recognized 
practice m the treatment of mammary cara- 
noma 

Ivlany analyses of results have been pub- 
hshed, some, such as those of Lanc-Clay^xm, 
being of great scope and detail It is interest- 
ing to evanune these surgical records as a 
background agamst w'hich to consider the 
results obtained by the use of radiation 
therapy m various forms, and it is sigmficant 
to do so broadly in two groups those com- 
piled m the earher years of the radical opera- 
tion, and those of later years In both, the 
^vance on Bilbroth’s 5 6 per cent is striking 
Tables lA and IB embody the results of an 
extensive investigation into British, European, 
and American hterature Different authors 
employ different methods of grouping their 

easM The various figures ha\e been recorded 
m fte manner selected by the authors, but an 
endeavor has been made to clarify the {wsition 
by a simultaneous arbitrary classification into 


the three broad groups of early, late, and total 
or unclassified A column has also been added 
for that group of cases usually' classed as 
inoperable, but perhaps more usefully referred 
to for our purpose as very advanced 
From the figures tabulated in Table lA it 
■mil be seen that in the earher statistics there 
IS a wide range in the percentage results ac- 
cording to the presence or absence of glandular 
adenopathy, but that when results are judged 
on total cases operated on, the average percent- 
age cure IS 36 4 at 3 years, and 27 5 at 5 years 
In Table IB some later figures arc tabulated 
The statistics scarcely better the earher fig- 
ures Taking an average over the combined 
groups the percentage cure figures are 394 
and 28 1 at 3 and 5 years, respectively' 

A significant figure is pubhshed by Green- 
ough, who gives 15 per cent as the 5 year cure 
for cases treated by incomplete operations, 
while Lane-Claypon records a difference of 14 
per cent in the 3 year figures for complete and 
incomplete operations, m favor of the former 
Radiation therapy In considcnng the place 
of radiation therapy in caranoma of the 
breast, it is important to distinguish between 
radiation combined 'wnth surgery, and radia- 
tion alone A large accumulation of figures is 
available for the combined technique In the 
case of radiation alone, the statistics are more 
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tCKotv but tt leut tuffidcDt tre evtlUble to 
nuke fcn btemtiog «arr«y It hu been 
UsToght desinihJe to tJejJ irith \ r*y» *nd 
with rtdlujn «ep*meljr While the rticflttm 
figure* refer to nuii^ thenpy It 

•hould bowrreT be aeatfoaed tfctt fu i /«ip 
ca*e* the \ ay »Uti»tla Indade cases b 
which adltmi hu been coaWned with X ay 
theapy 

X ray tJura/y The sppIicatkHi ot \ ay* 
to maligutnt disc* so b * rdatlrely recent 
der c ki pm eat Althoo^ the disarray of the 
\ ay was uuKiunced in 1B95 and altboogh 
the new ay was b use b tte treatment of 
ma mm ary cardooma aa eady a 1901 Uttle 
adTiQce was made b deep t^opy tutfl b 
19:4 a new ea was btrodoced by the perico- 
tto of the CooBdge tube, hlodem deep X ar 
tbeapr mar be regarded aa ba*^ Ita 
beghmlitp at that tbw In spite ot great 
advawea, the adena U even mnr b It* bh 
ftney Technhma are cfaandrtg from year to 
year b the of dbkal ^ Uboatoey 
reaeaidt bto w probbmi of qnaQty bten 
dtr cbio>«padDg, and sesdtiTi^ Erat 
mechanical dmbptnent b n ap» that the 
nsoat modem \-av batallatkni b rpikkly out 
of date. Thciw facts cannot be Igocerd b a 
review of the p resent day result* of X ay 
theapy 

A-ntyj amHnfii vfli aryery Opinions 
differ M to the efficacy of mrgery {Jos \ ay 
theapy aa a rou tine procedure Ai^ereview 
of arabUe statistics wookl teem to be the 
only means of anivtng at a retsooed coochi 
skHL Such a review b bcoipoated in Tabla 
UA and HB Aa b Taldes lA snd IB the 
blonnatkin has been cxiUed from Contbestal 
and American, aa well aa from British, source*, 
and agab a onifona arUtTary daasifiatbm 
bto early iatc andtobicaseshaabecaoude, 
wUle rrtabb* the varbot groupbgs tdf ctrd 
by the bdlTiiial aolhof*. No attempt ha* 
been maA- to eathnate the rdathe midtt of 
pte-operative, nestoperatfre, or pre-operatiw 
and postopaatirc X ray*. 

Tahk VI shows at a ghnwr the comparboo 
between inodern remit* with and without 

It^btcrtsan# to not* that all nuQoiosbt* 
do not proceed on the *ame prindpiea. So 


emmeot an oUerver u Renod, for 
b apposed to the combnatiDa of \-fm 
furjery 1* a routine He advbes the pre- 
operative uae of X ray* u a meta* of nsda 
lag art bopenhle case amenable to nrmy 
and the reservatiem of podope^ve \-ny 
therapy for certab area* spedfiaUy 
auspiefam b bdlvidnl cas^ or for actud 
recstnence*. WbtJ aflowa a period of6«fl 
nwoths to eiaw after opentkn befm pm 
cetrilng with \ rm.y therapy b tie 

event of etrfier development of oodaka or 
gland mctastaec*. 

Y-foy (Aero/y alMT Soiree* el bforeulko 
are here more limited rtlalivTly few rflnW 
practicing the method with mffidtat fre- 
qoeocy with suffioent suhfflty of teeb- 
mqne to enable relUhle CTtocoBcemeob to 
be made Ncvtrlhdcsa, It has been tousd 
powiVie to collect some percentage figom 
tram the Utentura. and thw are aet forih b 
Tahiei IHA and IZXB The same mccbad cf 
tabrdatioo has been employed as b the pn* 
vbu* tablet in order that cotnparahle raoits 
be readOr vbuallaed. 

For cEttvtBjenct agiln. Table VI has bees 
dnsm op to aDow of ba mediate onparison 
and contrast of the renJta of suT gt rj wnray 
pha X ray*, and X ray* aktae, a* obtabed bj 
modem tec^qoc. 

Jiadium Ottnfrf The botatkn of ndbi* 
was aanoonod to the Aradmy of Sdence* b 
Parb b i89&. Its appQcatkm to thcrapeatk* 
waa joggwled b ipoi Before the Great War 
radhun center* were beginning to ipring op b 
thb amntxy Mready the aeiisltlvity of car 
cboxoa cf the breast to the new type cf 
radialfon wa* known, and FInii, findbg 
dlffiodtr b effecting adequate penctratK* 
bad vimahaed its use a* an cctcrw 
doo when sufficient auppfia should bcow 
avallaHe. Tw«ty five year* ago, Dom^ 
used radtum b the a-rtTU a* a postopenthc 
rseasun 

The greatest advsnea have taken pf** “ 
the lait decade, and we are DOW thanks to the 
weak of StaheL Slevert JJayoeord Parker 
and many other*, in the earty year* of t bw 
era, b wUch the amoont of eoerjy 
delKved to the tumor and to the tbioe* wtfl 
be measured fa phyifcal units. Tie l*pof 
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TABLE lA —SURGERY ALONE 


Author and published groupings 

\c 4 r of 
publication 
or period 
of invcsti 
gatlon 

Percentage cure 3 > ears or more 

Percentage cure 5 > cars or more 

Early 

Late 

Total or 
ODclaa- 
sified 

\ery 

ad* 

vanced 

t 

Early 

Late 

I Total or 

1 andas> 

1 sified 

\cTy 

1 ad- 
1 vanced 

Grtenouch and Simmons 

Radical operation cures 

18,94-7904 







1 

31 


Westennark (quoting Braltstrom) 

[ 189S-X915 

t 








Tmer 

1 ipo 2 -igi 4 

1 






38 


^\cstc^nark (quoting Brattstrom) 

igos-1915 

i 






35 s 


Gretnough, Simmons and Barney ' 

rgo 7 



30 0 ] 

1 





Ochsner 

igo 7 



34 7 




33 4 


Blood good 

(o) Glands not Involved 

(b) Glands involved 

(c) Operable, not grouped 

igo 8 

Ss 

j 

30 j 

4a 

1 



■ 


Depage 

190S 



4S 




iBi 


Greenoi^h and Simmons 

Radical operation cures 

X 0 XX- 19 I 4 



B 

m 


1 

33 


3 odd 

iqta 



iB 

3 

1 

i 

30 


Llndenberg 

1914 



Bi 

Bi 



=s 


Avenges 


8 s 

30 

j 36 4 




77 5 



tance of this development is fundamental 
Radium therapy is bemg lifted from the realnj 
of the empincal to the level of an exact 
physical saence A wealth of information is 
becommg available as to the sensitivity 
(physically determined) of different tumors, 
and of the same tumor in varying sites, and 
rapid advance will be assured by the correla- 
tion of the effects produced by the T-rays of ra- 
dium on a standardized and international 
scale 

Surgery plus radium From a study of the 
methods employed m many different chnics, 
it IS apparent that after radium treatment of 
cancer of the breast, local or radical amputa- 
tion IS frequently carried out, either as a 
routme procedure or on account of unsatisfac- 
tory resolution In some chmcs radical opera- 
tion is followed by the apphcation of surface 
radium apphcators to various areas Wmtz 
carries out a local exasion of tumor mass or 
gland m order to obtam pathological confirma- 
tion of the nature of the growth Various 
combmations of these procedures are earned 
out by different workers 

Table IV furnishes an mteresting comment 
upon this aspect of the problem It mcorpo- 
rates the only available figures bearmg di- 


rectly upon this section Both sets of figures re- 
fer to the implantation of radium at the time of 
operation This method is often cntiazed on 
the ground of delayed healmg The entvasm 
would appear, however, to be vahd only in so 
far as radium is allowed to come mto relation- 
ship to devitahzed skm flaps After an 
expenence of 98 cases, Trout and Peterson 
state that there has been no mterference with 
the healmg of the wound 

Radium alone Vanous combmations of 
surface and interstitial radium therapy have 
been used, and have been examin ed cntically 
by the writer elsewhere ^ The available figures 
are few m number, but tabulation has been 
resorted to as bemg the only means of givmg 
a bird’s-eye view of the present position, and 
of offermg a ready comparison with the data 
already submitted for the other groupmgs 
The results will be found collected m Table V 
Radium therapy can hardly be regarded as 
havmg passed beyond its early stages, and no 
attempt has been made to differentiate be- 
tween earher and later tedmiques The 
averages of Table V have nevertheless been 
mduded m Table VI so that they may be re- 
ferred to easily 

'Bnt. J Sore, t 93 S aj 4155-474. 
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TABLE IB —SURGERY ALONE— Contwued 


\ear of 

Percentage cure 3 >ears or more 

Percentage cure 3 years or more 

Author and published groapingi 

puoHcation 
or period 
of investi- 
gation 

Early 

Late 

Tbtalor 

unclas- 

sified 

'T* 

ad 

vanced 

Eaili 

late 

Total or 
UDclas* 
siScd 

ad 

vanced 

Greenough 

Ipso 







34 


Ffahler and Wldmann 

19*9 



33 

B 



31 3 


Schnutte. Group t 

1920 





69 a 




Handley 

1030 



47 






Himmelmano and Lehmann* 
a. Stdnthal i 
b Steinthal 3 
c. Stdnthal s 
d ToUl 

193Q 

73 S 

34 7 

4* 5 

7 1 

66 6 

95 

34 fi 

7 7 

Pfahkr and Parry 

a. Glands not involved 
b Glands involved 

1930 

75 

30 

■ 

1 

77 

ao 

B 


Wcstentuxk, qaoUnc for 
a Dahlgren 
b Ncander 
c Mystrom 

1030 

■ 

■ 


■ 

■ 

■ 

Ub 

31 S 


Keyoea 

1930-1931 

B 

B 


B 

■H 

■■ 

37 


QoheU and Ma^ns 

Group I 

Group 3 

Groups 

1931 

100 

67 4 

4» 8 

60 I 

35 

100 

i 

46 6 

8 3 

HloUe 

1931 


Bi 


■■ 

■■ 


aS 4 


Subenbord 

193* 

B 

B 


mm 

■■ 


mm 


vnnu 

a Stdothal x 
b Stetnthal s 
c. Stemthal 3 

I93t 

75 

iS 


7 



m 


Adair 

I93» 




■■ 



to 


Danis ^ 

193* 



59 

■n 



51 


UlnU 

193* 



■1 

■i 



34 


Kllnsenstem 

a. Without glands 
b With gland* 
c. Total 

193* 



■ 

■ 

40 

17 

*3 


Mathews 

No atlUaiy involvement 

193* 



■ 


64 4 

■ 

■ 


Pfahlcr 

a. Without glands 
b With glands 

193* 

7S 

3* 



80 

*4 S 

■ 


Taylor 

a Without oulhjj Involvement 
b All radical operations 

1033 

■ 

■ 

■ 


■ 

■ 

39 


G»k 

1033 

■ 

■ 



■ 

■ 

36 


Pearce Gould 

a l^e i — no gland* 
b Stage a— glands 
c All cases 

1933 

65 0 

39 4 

48 3 


57 4 

3: X 

33 I 


Averages 



77 9 

36 0 

39 4 

14 a 

71 3 

»5 0 

sS I 
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TABLE rtB —SURGERY PLUS X-RAYS— Continued 


Author and publisbed gToupings 


Evans and Lcucutia 
a ^\^thout glands 
b ^Mth glands 


Himmdratnn and Lehmann 
a Sldnlhal i 
b StQDthal a 
c Stanthal 3 
d Total 


Pfahlcr and Parry 


Trout and Peterson 


V/estermarh. 

a Onoting Dahlgren 
b ^otmg BratUtrom 
c. Diathermy plus irradiation 
d Postoperative irradiation 
Stcinthal 1 
Steinthal 3 
Stcinthal 3 

c, Pre and postoperative Irradiation 
Steinthal x 
Steinthal 3 
Steinthal 3 

£ Electro-endothenny plus irradiation 
Steinthal x 
Steinthal 3 
Steinthal 3 


de Bacher 
BOheh 


Gobel and hlagens 
a Group 1 
b Group 3 
c Group 3 
d Group 4 
e. Total 


Hintxe 


Lee 

a. Grade A 
b Grade B 
c. Grade C 


^\asslnk 

a Without mctaslasea 
b With central anUaiV glands 
c. With peripheral axillary glands 
d t\1th metastascs abo\’e axilla 


Pfahlcr 

a, Pre and poitoperath.^e \ ra> 
X \Mthout glands 
3 With elands 
b Postoperativt X ray 
I \\nthout glands 
3 With glands 
c, Averapng vanou* authors 
X Ullhout glands 
3 With glands 


Portmann 
a Group i 
b Group 1 
c Group 3 
d. All cases 


^\ebsttr 

Stages 3 aod 3 


"V car of percentage cure 3 years or more Percentage cure 5 vears or more 

publication 

orpened Total or Very Total or \er^ 

of in^ti Earh Late unclas- ad- Earl> Late unclas- ad 

iified vanced sibcd s'anced 
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39 r 

75 



35 5 
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43 9 




3 74 7 41 o 40 9 
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rVAUJATIOW 

Knmtnttiop of the Tinoai figcmrf la the 
foregdlnK tables leads to some kterestiQg 
CDododoas. In the fint place. U U appareot 
that inrgerjr ^ u Is no W^ei nnchauea^Ed 
U the trestSKDt of dwice la mammanr 
eai diWB ta, ttoi tn eartr caaei wltbACt ^aad 
ular adouipatl^ Minor ImpnmsunU Is 
operative techofqve may yet tahe place Irat 
broadly q^eakiox it would appear chat the 
reaoorcw of wrjetY hare been oplosted to 
thofUmlt That thkb so Is borne out by the 
very alight l a pfov e ment in the su/giol remits 
dum; the lilt so yean or ao 

Much (Hscuukn baa taken pUcs tn recent 
tfm^ regarding the desiraUhty of conib{nti]|: 
lurgery with rwdiatka Study of the figorea 
obtained In the coarac ol tins loreatlgatioB 
aHows of only one cooduslon namety that 
the combirutioa of X rays with sorgery offers 
a better chance of cure than does surgery 
alooe In the early caaes, the advantage of 
tMt tcdmlriue b oot striking bat is the later 
cuea, and when total cases are amildered 
the UnproTement In the resuhs b aceo to 
■XDOont to abont jo per cent at the j year 
penod and 15 per cent at the 5 year penod, 
an advance m^rat that It canDqrt rcaaonaWy 
be attributed to chance It will be noted, and 
perbaps at first light with lurpoae that the 
very advanced cases do not appear to re^ 
any advantage from the combing technlffuc. 
To the writer It seems that the ezplanatioo 
lies In the damage done by eaetoach m eot with 
the knife upon mahjoani tlainea. 


The steady Unpnrraaent la X-riy teci- 
olqtK has been nendooed alresc^ and b 
manlfcsttln Tables IHA and TTfB iridch 
show the resolu of X ray therapy 
Here Impfovesnents of bier tqioa earibr re- 
anils art seen U> be of the order of 40 per end 
at s ytara and to per cent at 5 years The 3 
year figure of 94 per cent far eaxir cases h 
rtEoarkahle Vi^ta has stated that In ih* 
Stehithal group 1 k b sot foiafUe tn iaararr 
the reaults of sui ' gttj bat that b steb' 
groups n and nj X rufiarion ptr n 
surpaws the best results of opentioe. Bat 
while the figorea for \ radiation alone are few 
compared '^th those for soigery or for lh« 
comhfned technique. It moat be coBOeded that 
in the hands of the opert, when the teduikiae 
has been evolved frtm ►vp.^rWee and b 
tppHed in a scbotlfic manner the resalts of 
radlaticm alone are seen to equal or suqwss 
those of any other method, even fa the esrfy 
cases It b lgqywafh>, however to eiDphasfte 
too slitugly that aoch radlatkn renuts an 
obtaiord cmJy when sdentlficnielicdsprevafl, 
and oot by the rudom appScarioD of 
of unknown qxBifitv and fatemlty and fa 

QttktMTwn aotOGSl 

Vot letit ■triklog are the resilts In the veiy 
advanced cases, a^ It b sees that In this 
epbere radfalfon alone improves, oot oeJy 
upon sargery hot also stugeiy pfa* 
\ ravs TTib fact would appear to ofTer w 
Intetestln^ craniomtaiy upon the daager a 
tranagre»su>f singlcaDy upon maUgnant tb- 
uca Tbsua trauma tbi^ by operative satgrty 
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are unable to tolerate a dose of radiation as 
large as can be applied to undamaged tissues 
and therefore the nsk is real that when 
mahgnant tissues are opened up by the knife 
It may no longer be possible to deliver a lethal 
dose of X-ray therapy to any residue of 
mahgnant tissue The same consideration 
undoubtedly anses also in relation to surgery 
plus radium 

Radium therapy alone presents an encour- 
agmg record, and further improvements are to 
be looked for as technical difficulties are over- 
come At the present time, however, it does 
not quite produce the results achieved by 
other methods Figures for radium beam 
therapy in relation to breast cancer do not 


appear to be available as yet, and expression 
of any opimon upon this matter would be 
premature 

Statistics are scanty regarding radium com- 
bined with surgerj' There is no justification 
for suggestmg that this is the ideal method for 
deahng with caranoma of the breast Never- 
theless the results of Handley and of Trout 
and Peterson are interestmg, as bemg a 
practical justification of a logical procedure 
In the water’s opmion, however, none of the 
methods usually employed explores the full 
possibfiities of the combination Such a tech- 
mque should achieve its maximum benefit in 
those cases which are surgically operable 
The average percentage of 5 year surgical 
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It IS evident that, when confronted mth a 
case of cancer of the breast a considerable 
array of possible lines of attack lies before the 
medical man. and it is not surpri'sing that he 
should feel at times a considerable v\ eight of 
responsibility m selecting that v. hich will most 
fully sene the best interests of his patient 
The work embodied in the foregoing pages has 
involved careful sifting of a large mass of 
literature pertaining to tins problem and it is 
hoped that it wall sene a useful purpose in 
lessening the burden of the clioicc b> present- 
ing some concrete facts material to the deci- 
sion In addition, the wntcr hopes that the 
findings maj be of some sacntific importance 
at an interesting penod in the histon of 
radiation thcrapv 


SUMMARV 

The author presents a statistical sun c> of 
Bntish, European, and Aracncan literature, 
dealing with the treatment of mammaiy car- 
anoma The numerous published classifica- 
tions ha\ e been arbitrarily arranged for com- 
parison into early, late, total and ver> 
advanced From a study of the literature and 
of the figures obtained the followang conclu- 
sions are reached 

r Surgerj is no longer unchallenged as the 
treatment of choice 

2 Radiation combined with surgeiy^ pro- 
duces results better than those of surgery 
alone 

3 X-ray therapj , when sacntifically em- 
ployed, has been shown to produce results 
which surpass those of any other procedure 
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THE HEALING PROCESS IN TUBERCULOUS SPONDYLITIS 
A Histopathological Case Study 
JEROME G FINDER, M Iowa Cm, Iowa 

From the lenice ol Dr Arthur Steindler, Department of Orthopedic Surgerj , Children i Hoapltal Iowa Otj Iowa 


INTRODUCTION 

A CASE of extensive tuberculosis of the 
spine, which healed under conserva- 
tive treatment only, provided matenal 
for instructive pathologic^ studies Destruc- 
tive bone changes combmed with osteoporosis, 
so common in the active stages of tuberculosis, 
are absent here In this case, which was of 
many years’ duration, the bone tissue went on 
to heahng, so that osteosclerosis developed 
at the sites of skeletal lesion, in one place com- 
plete umon by bony fusion occurred between 
two vertebrie In an era when surgery in 
tuberculosis is on the nse, knowledge of two 
factors may be of value first, heahng may 
occur without surgical intervention, second, 
in cases of bone infection, sclerosis as seen m 
the roentgenogram does not necessarily mean 
the heahng of a simple osteomyehtis, but may 
mdicate the healing of an old tuberculous 
lesion 

The tuberculous disease of the spme m this 
study had been existent m a qiuescent stage, 
for many years No signs of activity were evi- 
dent even at the time of death, which resulted 
from a marked exacerbation of pulmonary 
disease and a mihary dissemination of the 
tuberculosis shortly before the end Healing 
was indicated by many tissue changes, such as 
fibrosis of bone marrow, osteosclerosis, bony 
fusion, sequestration of necrotic bone, orgam- 
zation of tuberculous abscesses, and scamng 
of diseased mtervertebral discs 
Furthermore, heahng was assoaated mth 
evidence of immumty of bone tissue to tuber- 
culosis, a fact substantiated by histopatho- 
logical findmgs Bone tuberculosis and im- 
mumty m tuberculosis have been studied ex- 
tensively, yet very httle information is avail- 
able which correlates these investigations and 
develops the idea of bone immuni ty to tuber- 
culosis Randerath quotes Askanazy m regard 
to fibrosis of bone marrow m tuberculosis and 
presents his own matenal, but his descnptions 


are too morphological In this article the 
pathological findmgs are interpreted m the 
light of the biological and immunological 
processes 

In addition, several mteresUng observa- 
tions were made m the routme microscopical 
exammationsof sections represen tmg the eight 
vertebral segments which were involved m this 
case These findings are mcluded m this report 
under the separate headmg of speaal studies 

CLiNicAi. data' 

On examination of the patient when he was 32 
years of age, a diagnosis of pleurisy wuth effusion and 
nght lumbar gravitational abscess was made Dur- 
ing the next 3 years other abscesses formed about 
the nght hip and sacral region, as well as in the 
dorsolumbar region, where a kj'phoscohosis had de- 
veloped with a gibbosity at the eleventh and twelfth 
dorsal vertebrje Drainage of abscesses and dietarj 
regimen resulted in such marked improvement that 
the patient was sent home (about 6 years after time 
of first examination) He returned years later 
wnth marked aggravation of the pulmonary symp- 
toms Several daj'S later his temperature rose to 
102 2 degrees Fahrenheit and he developed opis- 
thotonus, a positive Kermg’s sign, and cramps in 
the nght arm Six days after the last admittance he 
became comatose and died 

The autopsy findings showed chronic pulmonarj 
tuberculosis with advanced involvement of all lobes 
There were tuberculous ulcers of the trachea, larynx, 
hypophaiynx, and epiglottis Sohtary ulcers were 
found m the large bowel and lower ileum and mihary 
tubercles in the kidneys, spleen, and bver The nght 
heart was hypertrophied. The memnges w ere found 
to be free 

Examination of the spine revealed Pott’s disease 
extendmg from the eighth dorsal to the third lumbar 
vertebra, heahng had occurred with ebumation and 
gibbus formabon at the dorsolumbar junction, where 
the first lumbar vertebra was reduced to a wedge- 
shaped fragment A small sequestrum was present 
in front of this segment, while above it the mter- 
vertebral disc was completely destroyed The 
eleventh and twelfth dors^ vertebrm were fused to 
each other by bony umon At this level abscesses 

11 am looted to Dr Enot Freund. Department of Orthopedic 
Surgery, Children i Hoipiu] for help in prepanne thb paper and for 
the uaepf lathological matenal from hla private coliectfon. Since lubmit 
ting thii manuaenpt Dr Frennd hai become aaaooated mth the Florida 
MediciJ Centtt, VcnSce Flonda. 
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ocmmd, boib la inmt ud beUad c^raUctc tb* 
ultflor tad putnvjT toofitudiad bfUMsu, t*- 
jpectrrd^ froia the *nrf»m 0/ tlte Trrtebrd bodia 
A rlxbt pen-nmbnl ihacm cocuntalcUetl »|th 
tb* prtrcrtebnj aod poe t re iu tird ila new. vUch 
ttt-r b«v» fuaiihed the cvme hr tnfaidiw 
tnrtkd op aad dovs the txisc, Wtiriot the etfan 
MtmcttU. Menr dnrtMt, wUch «a« perUiSr ohht 
eitted, «ir* Med orw the tenher tpto^ tod am 
tb* mertm 

The ntber ointten t ounmoc at the tatemrte- 
bnl fpeea* can erldcacti 0 / tbe tsvdnsMit of (be 
laternrtcbxtl dieo hr tax^ coatact v^tth tnlm 
atiom pm The rwctHB of the hooe ikm minjt 
*aa la nlaUn to the lafertXD at the ecrtaeea »aa 
(sadCeated bj aderodi of b«r irvhecutK aa- 
aooa ted with hbeoss of Uw boos mermie la other 
pfacea, which la moat fttataweea wm mon dtatut 
to the laiectJvt tod, the bone BexTow «at nrdo- 

C Mit la cbajacter aod wu aaeodit^ with poeode 
r Uahecal* (Fii 8) 


louKrtcoFicAL mjDin 


The aocompftnylii^ X-ny pbctofftipb (Fig 
{) of tbe aoitooi]^ eperfmm reveale tbe 


^ tbe <£(ecjed portMn oTtbe Acorn* 

plete« detailed ctudf wu made of eftcb of tbe 
ei£bt vertebral aqpofoti, bat ooiy • npn- 
teatidve cotopoelte pictarc of tbe matetial la 
preaeated her^tb. 

Stfry trai^citi^ Tbe atmctnral trasifonu 
CfiM ia tbe bccy trabeoUr ii aeoTodaty to 
ebaosea ia tbe booe mantnr where It baa re- 
acted to tbe diffuakn of tubercnloua toxlna. 
Tbe ertatcnce of tbcae tosma U tnftrred from 
the preaeoce of prcvertefaiat ixm v er tebral, 
and intervertebral ahaceaiea (Ftl- a O Tbe 
bone marrow doae to tbe abaceaa fotmatfcm 


where the coDcmtratkm of toxliti b freiteat, 
tbowa beaCng by fibrosU. Tbe bony tra 
becoic fn tbcae areas have beiied by octeo- 
wderosU Thb picture b atriklng^ different 
from that seen In active tuberroioab when 
oateoporoeb and booe deftruetkm are prera 
lent Ibe booy trabecule wttcb arc qolle 
thid: and dertae la pioat placea owe tbefr alee 
to booe appotltwQ aa abown by tbe 

preaace of numy d>^ blue cemeat and ap- 
pcaitioa Unea (Fit j) Wbereaa tbe cemcot 
Unei may be qolte Ine^alar often lacunar fa 
outline, tbe appostloo iinea uaoaliy ran 
peiw JM to the aorface of tbe booy tiabecul* 
Indicatfaigdlflermt periods of apposhloo- The 
uabecolar nrface, which b amootb In most 


pUi», may be covered by a Uae Hdc «f (pia 

cetice. In tbb rtage thm b nefther booe ip. 
positijo Dot booe reaoiptkm atdoally »*it^ 
place. How ever u aoon aa appodtfae by 
ostcoblaata ifiain becomes adire bhe Gw 
on the surface becomea tndudd ia tie bv 
hecuk ft b btw an apposftlcc ita* Ilex 
blue Qaea axe of great aid In retradns the 
deveiopmesit of tbe patbolofical bone ^we. 
and mate possible a dearer nodmtiadn^ cf 
the entire patbolQgicalproaaa. 

Tbe pictarc of osteoaclerQeb, aa bae jn- 
sented b a coquaon one m rtguoi of bw- 
chanlcal ftatm at re as ca, where bone tlan 
asmes re-enforced by bone apposition nnda a 
stnnoKu aach u we^t^Maitsg. for exuepic 
Zn tbb caae, howe v er tbe m^banlcal itidc 
demaads are Insgnl&cant and may he Ipond 
By way of Ohiatiatian tbe bony trabxabe b 
the rexkn of tbe p r e verte b r a l absceaa tbmr 
osteoedenuia aad the marrow ipaoes are fiOef 
with fibroca booe nstnow In a aegmeot ealy 
a few miDlmeScn alxnw bowevtf the bony 
atnictore (when it foems oce wall of tbe pe- 
Tcrtehnl ahaoesa) abowa marbed otitapotieh. 
bledutdcO irritatiofi certainly mnaot aoEnnl 
for tbe abarp tUnaloe beewaca advaoced 
osleoaderoab in one v ert ria a with the aaried 
asteoporasb in tbe aegjoeot so dcse ty Tbb 
oslmsdertwli, which, ibenfore, most be lo- 
flaamalofy In natare b afanflar in that tea 
in cases of healing ihnple ostcconytlltb. Tbia 
point b Interesting b^uae It danonatrito 
that a very high degree of osteosdewsfa m*T 
also occur In a toberculoua lesion when 
boDe marrow b sthnalated to fiieosb and 
Qstcogenerii by a reUtbrcly aviruleirt tads or 
when the Htanow develops an IflCJCtaed Tt 
sbtance to the toiin Farther away Ircea tb* 
intervertebral ^isce and Ri abscess, tbe bon> 
trabeodw beoT^ tHnoer and fewer hi n s^ 
ber Their atructure. nevertbtiess, b mlhriy 
patbologica] in that they atID show 
cenxet aod apposUloc Dies. IIowttct the 
ceasent Ujies frequently abow lacimar outSne, 
which meana that the vertebral bone 
boa Bodergone coptidfrable atrartural tr»^ 
fomalioo even at some ifistancc from Ibe 
(ocui of Inicclioo 

Tbe foregoftig picture tnakrt it cvldeBt tb*‘ 
the oiteosdcrcsb has derckiped by a gradual. 
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prolonged process of bone transformation In 
the early stages lacunar resorption of the bone 
tissue lead to marked osteoporosis, due partly 
to disuse and partly to mflammation m the 
areas of tuberculous lesions As the activity 
of the disease subsided, new bone became ap- 
posed on the lacunar surfaces of the old porotic 
trabecula, resulting in the picture of osteo- 
sclerosis described previously 

Markedly active bone resorption is rela- 
tively rare in this case and occurs only m a few 
areas m which the tuberculous process is still 
active So, for example, the lacunar type of 
bone resorption is seen along the ends of the 
bony trabeculse which point toward the inter- 
vertebral space, many osteoclasts can be seen 
here in Howship’s lacunae A similar picture 
is seen where the trabeculae are m relation to 
abscesses filhng m the intervertebral space 
The peripheral fibrous tissue wall, derived 
from granulation tissue, causes irregulanty of 
the bone tissue This active bone resorption 
IS partly due to mechamcal irntation, espe- 
aally pressure, exercised on the superfiaal 
bony trabeculae, in greater part, it results 
from the irritation caused by toxic and m- 
flammatory agents m the intervertebral pus 
cavity 

However, as obhteration of the abscess 
cavitj' occurs, the underlymg bone tissue 
escapes pressure and new bone becomes ap- 
pos^ This IS mcely illustrated close to the 
patent prevertebral abscess, where the bony 
trabeculae show signs of osteoclaisia How- 
ever, when secondary obhteration of the 
abscess cavity has occurred by reattachment 
of the antenor longitudmal ligament to the 
bone surface, such signs of osteoclasia are ab- 
sent On the contrary, apposition of pmmtive 
bone tissue has taken place m thin layers, 
separated from each other by thin blue apposi- 
tion hnes This clearly indicates that bone 
resorption occurred as a result of the open 
prevertebral abscess In addition to the osteo- 
clasia of bone, aforementioned, m relation to 
a focus of destruction, numerous areas of 
osteoporosis and bone resorption are seen 
withm the vertebral bodies at some distance 
from a site of inflammation The reason for 
the presence of these isolated areas of osteo- 
porosis m such dose proxinuty to areas of 


sclerosis (Fig 4, D, E) is revealed by a doser 
study of the changes which had taken place 
in the bone marrow 

Bone marrow In areas showing marked 
osteosderosis of the trabeculae, the bone mar- 
row, almost without exception, is fibrous 
This IS espeaaUy true dose to the mterverte- 
bral space, where hyperemic, loose, fibrous 
bone marrow is foimd qmte densely infiltrated 
by lymphocytes The degree of sderosis is 
apparently m direct proportion to the fibrosis 
of the bone marrow A somewhat similar 
picture of bone marrow fibrosis is seen in cases 
of fracture followed b)*^ pseudarthrosis, m 
which fibrosis devdops to a hmited extent to 
either side of the fracture space by mechamcal 
static imtation However, m this case m- 
flammation and not mechamcal stress is the 
cause of fibrosis The presence of isolated 
areas of hematopoietic bone marrow (as al- 
ready noted) m the midst of a prevailmg 
fibrosis of bone marrow supports the inflam- 
matory theory 

As the distance from the destroyed mter- 
vertebral space mcreases, the fat cells in the 
fibrous bone marrow become more numerous, 
espeaaUy along the endosteal surfaces of the 
bony trabeculae All these fat ceUs are in a 
very advanced stage of atrophy and show the 
charactenstic halo of edema The fat cell 
itself IS very smaU, usuaUy reduced to the 
signet rmg form After disappearance of its 
fat content, the ceU protoplasm may stam 
dark red, the nucleus is found centrally or 
penpheraUy This is a common picture of 
simple atrophy of fatty bone marrow In this 
case it is comphcated by the disappearance of 
the hematopoietic elements and the presence 
of considerable fibnn This picture represents 
a transitional stage between the fibrous bone 
marrow close to the mten'ertebral space and 
the myelogenous bone marrow m the remote 
comers of the vertebral body (Fig 4, C) 

The method of transition can be foUowed 
histologicaUy at the penphery of the area of 
fibrous bone marrow In the first stage, a very 
marked hyperemia exists, so that ^e entire 
capiUary network of the bone marrow is heavily 
filled with blood Next, a very rapid disap- 
pearance of the hematopoietic dements of the 
bone marrow ensues, resulting from the strong 
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ddetcfkns eflect of tlte toxim oq the tpedfic 
boM nuuTOW crili. Kt the tpeofic ehroenU 
fide the fatty bone manow r^Bi which arc 
Dormallv more or Im hidden by nrrelofe' 
Dooi ti«ue, come toto auddea Momlo cftce 
(Flip 5 3) Altbcragfa the fat teas to 
reslct the I^ectloo better than the apedfk etc 
menu, tb^ idthnatdy aodergo atrophic 
changes with the characteristic hido of edema 
(HS.S,C) 

This atrophy of the fat cdU must be otm- 
fideted as a result of tone damsf e and oot as 
a rfmpk tnaisntfc atroidro due to the general 
rachr^a of the patient, if cacheria were the 
basu for the atrophy aO fat would be 

X led to snffer emriliy How e ter the fat 
in the areas of nematopolctic bone mar 
row are ibood to be paicxitf aormal In alee 
and ahov no hakw at edema. CooseepKnUy 
the local toxic damaging sobaUnces, and ool 
the patkot a cmutltutlonal dAHiiy raiut be 
Uarm for the fat cell atjofdty fn the final 
sUA which foOowi soon fibrosis de«-dops 
tad coOageBOos fibers spread b etween the fat 
ttfla, gmsg the characteristk picture of 
Ginwi^k, wtkh graduaHv hot progres* 
sirdy ffaaa^ into fibrous bone mamm- 
To rectoftnlste The bone marrow reacts to 
the stinnustioa of tubcrcoknis toxios b tSrect 
proportion to their coocentratioo Chm to 
the focus ef bone destructfcm. where the coo- 
centratkin of toxins fa greatest the bone mar 
row responds by marked fibrosis tod octeo- 
genesis. The toxlm become more dilute a* 
they (fiffose into the booe tlssoe for soote dts- 
Uftce and the bone marrow reactioD is leas 
muted atrophic fatty bone marrow with 
modente fibmfa and osteosclerosis results. 


sderoais. The mechanjcal factor h» ahesi^ 
been discuiaed there (dQ remtiirs the ce«. 
sideratkm of pyogenk fafectfen. In theimje 
of the ibspk lona of osteomyiflds, as a btib 
of osteogenesis. 

Any case of tnbsoikela with as epes 
fa Hkely to become sopertafeded from with- 
out, and Impose a aecoodaiy oon-ipedfe 
ofleomvtftfa npoo a tub^lous lesicn. TOwj- 
retkaHy a hematofcnous bi/cctlon of a tv 
bcTtnlons abscess fa also pasd^fa Br wxy of 
Hhstrabon, the fosed ekventli tncl twdhk 
dona! wtefar* ibow marked osteoideroeh 
and bony imloo (Figs, i and ii) widdi cocH be 
coQsidmd as the reach of an oateomyefitk 
proc cs B rather thin a tubercukms eee The 
considerable osteoadansfa atKl bone manov 
fibrosis, whkh k to oonuBOoIr found ia beal- 
tegcateoinyetltla,faafaafoaBHlhen aodiatfafa 
manner favon the diagDOsfi of dmpla osteo- 
myeUth, 

Howerer in none of the tissues eumlncd 
was an actire pyofodc ialectkn aoggcstrd by 
signs of acote tnflammjrtoB and pos ce& 
Eres the absetaa srlHo p i eaa i t are filed 
with exudate typfad of teberodoai pus Ta- 
berdca are preaent in the abscess waH but 
they are ratber few in number FurtbrnDOte, 
u Erdhdm hu ihown, anccanpfkated tuber 
oilons oatciUs fa enable of produdog nmkai 
osteosdertals Erdhefm introdoced the (cm 
‘'para-tubaralow osteoedtrosfs” for thfa ai- 
which be &ta£ed in the tkufi bone, and 
which fa especially well Qhistrated In cases of 
toberoikins ostcHfa of the oe cakfa wlthcart 
sfoosorabactaafonBatloTL This erVfcDce mb- 
itutiaBy SB pyo tti the tIcw that fihreafa and 
QjtaDodcroris in this otae arc dac to tebereo- 


Id the parts fartbest renwrrd from the focus 
of texts prodDCtkn the damaging aubstances 
artmostcfihrteofeBfiiTlyahsfflt herenormaJ 
banatcpoietic bone marrow stfll persfaU and 
the boiy trabeculae are thin and porotic In 
bnef, the d<gr« of fibrosfa of the bone marrow 
U the index of the extent and intensity with 
wUdi the tiiyinx have invaded the bone lis- 
•ues (Tig 8) 

Rtjniaik* /yejoric ««• */ tfiotsdtrm 
The oblectioQ may be raised oot onreasen 
ably that faclors other than tcbercckHkina} 
be respojttfble tor the dereJopment of oateO' 


loafa and not to pyogeruc Infection. 

Botrz noruirmr 

llOiory tuberda Bone tsbocnlnsfa 

staKe. aa atnehed in thfa case furefabei 
hfatopatbological cridcace that bone tfasxe 
may aa^re immunity to tnbercnloifa JOcro- 
acofiatliy the prepanttiotts reveal a gr^ 
number of yotxng miU iry tnberefas. ectuf*™! 
of a few qMtbdknd cdla, but wltbcwt y 
giant eeifa or lymphocTtea These tobero^ 
represent a recent dusoninatioo and cm^ 
spoul cfinically to the tenninal Infertwa 
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wluch probably onginated from the active 
pulmonary lesions and had no direct relation 
to the old tuberculous process in the spine 
Most of the young tubercles occur quite con- 
stantly m areas where normal or almost nor- 
mal hematopoietic bone marrow still exists 
Practically none can be seen in regions of 
fibrous bone marrow Those tubercles which 
do appear in fibrous marrow show a tendency 
to conglomeration and apparently are of 
older age than the tubercles of the terminal 
shower 

The conglomerate tubercles are found ante- 
norly in the superfiaal marrow spaces which 
commumcate with the abscess cavity Ex- 
cept for these areas the fibrous bone marrow 
IS free from active signs of tuberculosis Con- 
versely, the marrow spaces filled with hemato- 
poietic bone marrow show a relatively fre- 
quent madence of miliary tubercles, so that 
five or six tubercles m a low power field are not 
uncommon (Fig 6) 

The predilection of the raihary tubercles to 
the myelogenous marrow and their absence 
from fibrous marrow indicates a difference m 
the allergy of these two tissues (Fig 7) The 
fibrous bone marrow apparently has de- 
veloped a higher resistance to the tubercle 
baallus than the hematopoietic marrow This 
resistance is undoubtedly acqmred b}' the 
bone marrow which has been moculated for a 
long period of time by the toxins diffusing from 
the foa of active tuberculosis Although bone 
ranks high among the tissues predisposed to 
infection by the tubercle baallus it appar- 
ently can develop a high degree of immumty 
to such infection if exposed to the toxins for 
some time 

However, it should be noted that trauma 
may ucaken the allergic resistance of fibrous 
tissue This factor is brought out m the 
region of the wedge-shaped first lumbar 
vertebra Its eroded upper surface, exposed 
to the abscess canty, shows a progressive 
tuberculous lesion unth a relatively great num- 
ber of tubercles This can be explamed by the 
traumatization which the fibrous bone mar- 
row suffers as soon as it becomes denuded of 
protective bony layers The trauma reduces 
the allergic resistance of this tissue and may 
abolish It cntircK 



Fig 1 RoentgeDOgram of the involved segments of the 
spme from the eighth dorsal vertebra above to the third 
lumbar vertebra beloa There is complete bon> ankjlosis 
between the eleventh and twelfth dorsal vertebrte The 
first lumbar v ertebra is reduced to a w edge shaped frag- 
ment 

Ongtn of toMiis The ongin of the toxins — 
capable of stimulating bone marrow to fibrosis, 
osteogenesis, and immumty^ — is still open to 
conjecture Three sources are possible- first, 
pyogemc supennf ection , second disintegra- 
tion of diseased tissues, and third a tubercu- 
lous toxin The reasons for eliminating super- 
infection of a tuberculous lesion by a pymgemc 
organism hav^e already been discussed 

Next, the ongm of toxins due to destruc- 
tion of tissues comes under consideration The 
decay of Pssues mvoKed by an active tuber- 
culous lesion may' lead to the formation of 
toxins By diffusion they’ inv ade and imtate 
the bone marrow of the surrounding tissues 
W'hich arc not directly attacked by the tubercle 
bacillus Cases of aseptic necrosis are anal- 
ogous m so far as the necrosis of the bone mar- 
row IS certainly followed by the formation or 
liberation of toxms m the tissues The sur- 
rounding hv'ing bone marrow is stimulated by 
the toxins to mild bone production 1 bus, 



caruilcuKna, C, ud boe7 mqogaum, f b wmukd 
br crtMkbW Ui«» D Tbi ibKCH bo ni dtc buer 
■mu^ apM bmbd Md beta* Mf.»ci]it 

»otdnl bbdf Wx4r*. M jit utenotb by UM mow 
Vnpbdmtl bcKnekL, 4 cm] pcMnorty by a>fsak UMt, 
C occtzpytef uw iatcrr«n<bnl ipact 

quite typictUy foci <j< aseptic necroets trc 
ittmbiadoj by i tone of moderite otteo- 
•deroBb due to topodtioa of oeer boey Leytn 
on tbe aurftca <x tbe old oecrotk tnbeculjc. 
However tfafi tone of osteoedetnsb h reU 
tivei; blight tad never ttttms tiie ouurVed 
degree obaenrd la this aue 
The third poxfbfUtr ii the p^uctkoi of 
toiiat by the Uibcrde btcHiut Tide orgtnitin 
does not product eiotcrtbs, to the •derotb 
ctnaot be the meikm to a viul toric wodocl 
oftb«btcnh» However the tuberde nidlliit 
doe* ecKtUin «n endotoxia bUch It wcQ m 
fbesChed la its wu orpsule. Oa aecnub of 
tbc orgaoitm tbe toxic Irrltaoti m libertted. 
Tbi* concept bdequitdy eiqiltlns tbe lonrce 
of to LmtAct ca pa^ Cif ctmxiUliofl booe our 
row to niArked oetcof^eoexb. Tbu tbeor) b 
tbertfore held to be the moit fowitJe one 


Tkt tMb4mthns aitertt. The etudy of tb- 
ftcen fonnabon In tUj cate a loteresuog be> 
esun of tbe dote rtUikmship of tbew* ktcu 
of WeeWm to tbe danm In Uie other tissue*. 
The iboctas avitiea wHch extend «icmi; the 
antofciT uixface of the vertebr*! bodie* are 
Tery narrow and air aurroonded on dthei aide 
by non-specific iramdatkm titaae CFi| a D) 
The antolcpr iof^todioa] Unment ddhteatea 


J TW M««cbKu barr anw 

br smtwi «U«i9 u iMlaUte bf iW nsMM, i, lad UM- 
■tm, B Iww QMMCcacs » bdiolM tU 
Baijnaal 4ry«r or CnasdnAc, C TW btm rntarn « 
D and tbnt it tW fal oiAi, e,«fl 

tbe anlcrbr abaceas wall wbBe tbe postebr 
waD b fanned by the troded bony tnbeoil*, 
wboae boce oamw U coodwtmJ when the 
anterior bony buneUnt of tbe vertebre m hv 
tempted. The ezttsaice of the prrvmebai 
abacm aero** tbe iaterrerteiind spacB »epa> 
rates the aflitaiaa fibtoaus of the (Ck tma the 
anterior loQgiludlnaJ hgajaent TheSienof 
the bgaotent are quite frequent^ qiSt into 
UdsuuT bondks by Invaahn of looter ctonec 
tfve tbeue tbowfng chronic tonsd ccQ te&ltrt 
non The Ipaph^-tes prtdconnate, but • 
pent number pigmait oootainkii hordo- 
eyfes are alao preaect They ire acirUii, 
frankly wandetuif of accoisukled in BDtll 
ITonpa. These cdl* tit beavBy laden aith 
daik brown pigniait evidently heWwideTin, 
foQowlut leat x p tk m and orjanJaatJon of 
betnonfa^ The ioag daialkm of the proem 
b indicated by tbc ahaence of any free beina- 
UweocQj pigment in tbe tlwe 
TTrii picture represMjla an aoteiioc wqier 
bdal tuberculous ipoodylitU due to exUsaJon 
of a pirvertcbral tbsceu The fau cavitT 
however ihow* bo ngna of activity and i» 
actually shrinkiDg In aome places aecoodaiy 
fibrous tissue obuteritkm of the absena « 
enn by rcattadmvcDt of tbe anterior loaft- 
tutlmal Umneat Id tbe airtenor booe mifact 
A few forripj body gUnt edb are seen in the 
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Tig 4 At the borderline, 1, between fatti and hemato- 
poietic bone marron the {at cells become more protmnent. 
The atrophic fat cells, B, shon the ti-pical halo of edema. 
The bonj trabeculre are sclerotic, D, m the region of {att> 
and fibrous bone marrow, but arc defimtelj porotic, £, in 
the areas of m>elogenous bone marron, C 

granulation tissue, but no tubercles are de- 
monstrable 

Anterior to several of the intert'ertebral 
spaces small fragments of the hyaline carti- 
lagmous termmal layer of the mterv^ertebral 
discs are found mcluded in necrotic purulent 
exudate (Fig 2, E) In some areas the frag- 
ments show marked lacunar outhne, some are 
still undergomg resorption bj" the fibrous tis- 
sue, which also mrades the abscess ca^^ty m 
an attempt to organize the exudate The 
hyahne cartilage, which is ahve, becomes re- 
sorbed by a slow cellular process The carti- 
laginous cell cavities are disrupted, but the 
intercellular septa of ground substance re- 
mam mtact for some time 
The abscess reveals its most marked effects 
m the region of destruction of the first lumbar 
vertebra, where a small bony sequestrum hes 
m a large, irregular abscess camty occupying 
the mtervertebral space The adjacent la3’’er 
of tuberculous granulation tissue, uhich cov- 
ers the surface of the eroded sequestrum, has 
free connection with the caseous material m its 
marrow spaces In one place the tuberculous 
granulation tissue is seen invading caseous 
material m an attempt to resorb and organize 
It which suggests that tuberculous sequestra 
can graduallybe resorbed by granulation tissue 
without undergomg molecular dismtegration 



Fig 3 The borderline, A , between fattj and hemato- 
poieUc bone marrow is well defined The fat cells, B, be- 
come prominent as the mj elogenous elements, D, begm to 
fade The halo of edema is seen surroundmg the atrophic 
fat cells, C 

The tuberculous granulations show marked 
differences on the tv o surfaces of the wedge- 
shaped vertebra from which the sequestrum 
denved The lower surface presents a picture 
of qmescence The overl}nng fibrous tissue is 
compact, the bonj' trabeculre, the surfaces of 
vhich are relativelj’’ smooth, show condensa- 
tion and sclerosis On the upper surface, how- 
ever, the tuberculous process is progressive 
The fibrous bone marrow is exposed to the 
intervertebral abscess canty and has no pro- 
tective fibrous tissue wall As the fibrous bone 
marrow becomes denuded, it undergoes nec- 
rosis and later infection by tubercle baolh 
This area shows a large number of tubercles 
with giant cells, caseation develops along the 
irregular surface The trabecidas undergo ex- 
tensive osteoclastic bone resorption, there 
are practicallj'^ no signs of bone apposition pre- 
sent 

The posterior lertebral abscesses present 
manj'^ features similar to those m front, m 
places they ele\'ate the postenor longitudmal 
hgament and force it toward the spmal canal 
The postenor abscess formation, as a whole, 
is smaller than the antenor, but it extends 
farther down and at its lower end is relativety 
large At the infenor aspect, the reactive 
changes m the marrow extend lety far an- 
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rv 6 'rttwywnmKufruyffnbrtioiiltfctirTcfc*, t an 
xr* b "V ■* n-nw C T otkcr 

tulxitlo, /I taadmcy to (wiAaeMcr (ooun 

C»atc<Ui, Cte tiw rulU « Mtua of tW LrraDittlb>atiBF 
c>nda«UDQi br>(r Ike mfenerubral dre, P mirb. 

teriorijr from tie po*terior thiorii ri(e Thl* 
s^rnlSn that at (hk lr\Tl an accumuUUon of 
htgbly totlc tubefcutoui pui must have been 
prmnt In one place the posterior kn»giiudl 
nal UcBoait U itiD findy coonected 10 tie 
vertebral »irface but the posterior cortet b 
broLeo damn by extensive osteodaitic bone 
rcao^tioQ FuitierriKMe tie booc marrow b 
mdting down to give a tj-pkal picture of 
caaeatioa. These very proDounced changes 
along tie posterior surfaces of the veTlebTal 



F« T Thk aoifclnjms nijKjiln tJw nhtn (r 
<I»rtc7 (rf Bukuy ti*eTct*«. I u rtpfcwci W 
nKVt, ta esroWrd bc^ httw i 

Pair tobeiHr C b «0i a Ibc Med Mfw 

fr*m rrrrrwaUjgc fibnwlmar nwTOv n TVnaCM 
Ul RB pomjc, / tsH ictmidc, F bwT 
abe UmpiLl o«i Tb* pkotoc ui fa m pa td Ois «cuw ■ 
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tbavK. which U later fofkmed b) scar tbsue 
Tib b nhutnted in areas in mhlci tic Ebron 
tbsac In the IrtenTrtcbmJ spoce itID ihaii 
dense hmp hoof I c Infiltratkio and hyperanb 
rosterwrly mbere tic space b rtlaUvelT lure 
tie fibrous tissue Indudes an area widdi Is 
filled altb fibonoos erodatc aluci b under 
going organizat Ion by Doo-spedfie granola tba 
tbsue. 

Although aotoe of tie lotenTrtebnl fibrous 
llwue b derK'cd irom tie prevertefanl and 
retrovtfleiraj connective ibsite, tie grader 
port arbes from lie open marrow ipaces of 
tie vcTtebm] bodies The ntantjw spaces 
aikfa are groeraHy fiOrd with a locoe fibroos 
tbsue are open tomard the iniencrtebesl space 
so that lie connective tbsue fibers of the tvo 
areal are In diml cooUnnhy with each other 


bodies suggest tie livelihood of tphul cord 
invoivement bnt dinioUy there was oo evf 
deuce of cord InvoIvTment, 

Although no signs of an} abscesses were 
pr es e n t 00 tic anterior side at tie some Imn 
bar Icrei, an old ahsccM cavity bduded In 
the antenor part of the Intervertebral dbc 
Indicates that infection descended to tib 
regloti (Fl^ 8 D and 9) This abscess (Fig 
9) mhldi IS filled with necrotic exudate, b 
surrounded superficUlly by a fairly smootb 
layer of granulatkn tb^ stlTI infiltrated with 
lymphocytes. 

FthrtMj {Usvt Fibrous tiastie plays an in 
tcrciting and Important in the process of 
healing Tie conoecUve tbiue filing the in 
tervertebral space b the product of orgmnlaa 
tloo of the preceding absems by granulation 


The fibers which are protected by trabecul* 
in tbe denjcr bony layers are loose!} }oh>fd 
and irTTgularl) arrang^ do sJstic onler pee 
vafls HoaevTT me find that ai the fibrao 
tbsue fibers lose tbtfr bony protection In the 
region of roechanicaJ Irritation, they become 
more compact and assume a directjoo mhkh 
is paralld to the surface of the Intorertibrsl 
space 

Tbe effect of mechanical Initaboo 00 the 
atnicturc of fibrooi tbsue can be denoostrsted 
deariv at the Int er rertcbral surfaces of lb* 
\Trteoral bodies The rootk® mhldi penbts 
be t w e en the two eroded bony nrfaces sub- 
jected the fibrovts tusue In tie Intcrvcrtelwsl 
apace to pressure a gliding component 
ably added tcniiOQ stresses \i a result of 
thb mechanical irritation of hbitms tiwie, a 
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Tig 8 The contrast between fibrous, I, and hemato- 
poietic, B, bone marrow is nicelj demonstrated The 
difference between sclerotic, C, and porotic, F, bony tra- 
becula; is correspondingly great Degenerate e changes arc 
seen in the inter\ ertebral disc, C w hich includes a healed 
abscess, D, antenorly 

definite layer of dense connective tissue is 
formed at each vertebral surface Between 
these two compact layers, the fibrous tissue 
fibers are loosely and irregularl}’’ arranged 
(Fig 10) This picture imitates to a certain 
degree the structure of an intei^^ertebral disc 
which normally has a larger central portion of 
loose, irregular fibrous tissue included between 
two more compact layers formed by hyahne 
cartilage Therefore, under veiy marked 
pathological conditions the same mechamcal 
factor, espeaally pressure, which helps in the 
destruction of the involved inter\'ertebral disc 
may be the agent which makes an attempt 
to “re-create” a new disc from simple fibrous 
tissue 

Ivtervertebral discs The intervertebral discs 
in areas in which destruction is limited show 
degenerative changes compatible with the age 
of the patient Furthermore, this degenera- 
tion, which IS not specific, is to be expected in 
view of the altered statics and function of the 
destroyed vertebral bodies The typical 
changes in the discs are albumoid degeneration 
of the fibrous cartilage wnth characteristic 
fissunng and cyst formation However, m one 
place signs of an old abscess are seen m the 
anterior portion of the mtervertebral disc 
(Fig 8 , Z>), while postenorly there are de- 
generative changes with small fissures, cysts, 
and substitution of fibrous cartilage by simple 
connective tissue The tenmnal hyahne carti- 
laginous layers undergo extensive resorption 
from the underlymg bone marrow spaces 
This IS a slow process without much partiapa- 
tion of fibrous tissue or multinuclear cells 



Fig Q Tbe abscess caiity, 4, contains a necrotic exu- 
date, B The abscess wall is formed b> an inner smooth 
la>er of granulation tissue, C, and an outer denser laj er of 
scar tissue, D, still infiltrated with Ijmphocj-tes The an- 
tenor fibrous layer of the abscess wall merges with the 
fibers of the anterior longitudmal hgament, E 

This picture, which is tj^ical of smooth re- 
sorption by mononuclear cells, is seen fre- 
quently in cases of atrophy resultmg from 
disuse 

The greatest amount of destruction occurs 
between the twelfth dorsal and first lumbar 
vertebral where the intervertebral disc, in- 
cluding its cartilaginous terminal layers, is en- 
tirely gone The intervertebral space is trans- 
formed mto a pus cavity with walls formed by 
tuberculous granulation tissue undergoing 
necrosis in its deeper layers However, the 
vertebral body has not lost much height, the 
inclusion of a small island of cartilage from the 
calcified hyahne cartilagmous layer of the 
disc IS seen near the surface of the bone, indi- 
cating that the bone tissue has not receded 
matenally in respect to its former relation to 
the disc Although the intervertebral space 
immediately superior has been completely ob- 
hterated by bony fusion, a similar small 
mdusion of hyaline non-calafied and calafied 
cartilaginous tissue is seen m the spongy bone 
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Fi( 10 TlafttCBC^tttiuMfoiTWtbDc/^apbfibnMs 
tan* mto ft priattm mts-vtrtebnl dac m tkm bm 
The appet tad kr*o mxt^ A At rrprcKct tfeaw cko- 
Bccdr* tfam wfaoM Sbm na hnwaimfly, pftnOd I 0 tb* 
{mlOTtrtttttml puiftcci lb* rertxtnl boon Cnttnjr 
lb* fibnai Usm, 0 a boad^ amtnclad tod ifnf^ai^ 
tnftB(cd 

doM to tbe postcs:^ defKt In the vcrtebrm. 
Tbcse talmdft are portioitt oi the hyaline cartl 
Uglnoui Itmefle whkh enrv'lNTd datnictkm 
o( the Intervertebral di*c. They »erve to mark 
the altc of the Intervertebral iroace now ob- 
literated by the bony fuikm « the lo>rolved 
vcrtebr® 

The method by which the intervertebral 
disc heals a/ter infection is ahown niedy in 
several places Tbe abactsa whidi detaches 
the anterkir kingitudinal ligament from the 
Intervertebral diic abo wotnidcs Into a coo 
cave defect In tbe disc Thos the anterior por 
tkm oi the disc U formed by dense fibrous 
tissue whkh abowa a cooslderabte namber of 
blood vessels in its intmUtiai spaces. Hds 
fibrous time indicates that the anterior part 



Fo t TfcJi photfiancrofftph r tfuimslj na ba* 
fiMMi bctftKS the demHh cad tedTU dcrwl nntW 

'Thr hsr id BMtxi a Bdii 3 1 ed far Uu» ene drmm «r 

th* Umy Uftbwulr, i Postenady Infaeah (m 
* i w rt a»t the Dev votcal AitctaM, 0 tcaad^ 
dvsic-wiocio nwft TiimaittdbcmiP^not C 
a, rttfttfco to the lu ed boop fawa, tb* pcaftttve *fcrt 
D ftad tha ntEivwtriitsl ft t a c ew, fi, tfat cninw 

l a suudw ft l l^ftBest, / CMccaderoM W botj tn 
b*cide,G p~*-^ T~ it — tf rmi, ihurti* rsiciiiwii, [ 
a aaiLrd ia the trousae anas id fac^Wwirt*: bwe 
MftJTCFV S 


of the disc has bem destroy for a cnniid(T 
aWediataiiojffcanlheanterjQrHgamcnt. Bow 
ever at the abscess begin to chriok oader 
ofginlatioc from the periphery the dtferi b 
theintermtebra] disc also beam Ruller by 
filBng up with ccnoectlve tbne. In the fint 
stages, this fibrous tlsne cnisinly wu onty 
grtimlatloQ thsoe later It chanfed to denser 
connective time, nch b tJood voaels This 
connective tissue therefore represe n ts a 
scarred defect in the intervertebrai disc a/ta' 
the procos of hesHog has progressed for some 

Boiu htajini The beabog process hereto- 
fore was esproBcd by tderosa of booy trtbe- 
culc by gradual appoaition of layers. Quies- 
cence was recognlaed by the smooth, bloe oat 
line on the luifacta of the bony trabcod* 
Other eam e sai oos of bcafluf are seen In the 
bony fosm of vertebral bodies and In the 
attempt to sequestrate and resorb dead bone 
tissae. 

Bony unkc following tuberculous destruc 
tioo Is ffloatrated very nicely by tbe fudoo 0/ 
the eleventh and twelfth dorsal vertebe* 
(Fig ii) Tbe union is absolute andthemsr 
row spaces of one vertebral body commuBi- 
oate freely aith those of the other hevertbe- 
(esa, the line of fuston is easOy detected by the 
anaageroCTit of the bony tr^wcul* and sone 
peculisritiesof the bone marrow The trabec 
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ulffi, whidi are quite sclerotic in this region, 
are arranged in several layers parallel to the 
horizontal plane of the vertebral bodies This 
IS the method by which the occlusion of the 
marrow spaces along intervertebral space 
occurs For some time after bony imion these 
transverse bony lamellae escape resorption, 
ultimately, however, they do become re- 
sorbed In some places bony resorption is 
alreadj" more advanced, and the bony trabe- 
culae, which are more uniform m structure, are 
arranged according to mechanical static de- 
mands 

The formation of a typical tuberculous 
sequestrum of spongy bone is seen anterior to 
the wedge-shaped body of the first lumbar 
vertebra The bony trabeculae are entirely 
necrotic and relatively dense, their surfaces 
in most places are sharply lacunar The bone 
marrow consists of a caseous matenal with 
partial calcification and caryorrhexis Al- 
though the single bony trabeculae of the se- 
questrum are of much greater density than 
those in the porotic areas of the spine, never- 
theless, they are not nearly as sclerotic as 
those trabeculae in the areas with fibrous bone 
marrow 

Furthermore, the necrotic trabeculae show 
less complex structure than the sclerotic 
trabeculae This sequestrum, therefore, is 
evidently a portion remaining from the tune 
when the bone tissue had not yet become so 
markedly porotic, and at which time osteo- 
sclerosis had not yet developed in the bone 
marrow This sequestrum, no doubt, is very 
old, dating back to the pnmary tuberculous 
necrosis of a portion of the vertebral bod}’’ 
i\hen the bony structure was still of normal 
density Some lacunar resorption had taken 
place at the surface of the bony trabeculae as 
an early response to the infection, but shortly 
afterwards the bone marrow became caseated, 
thenceforth, all transforming processes stop- 
ped At present, however, the granulation 
tissue M hich lies next to the sequestrum is seen 
invading the caseous marrow spaces in an 
attempt to resorb and organize it This pic- 
ture illustrates the fact that tuberculous se- 
questra may be resorbed gradually by granu- 
lation tissue iMthout undergoing molecular 
deterioration 


SUMM.'VRY 

Healing, as it occurs in an old case of tuber- 
culous spondyhtis, is presented in its vanous 
manifestations Bone marrow is stimulated to 
fibrosis and osteogenesis by irntatmg toxic 
substances, which are hberated by necrosis of 
tubercle bacdli Fibrosis develops after the 
hematopoietic bone marrow loses its specific 
elements and after the fatty bone marrow 
undergoes atrophy of the fat cells The bony 
trabeculae are markedly sclerotic in the regions 
of fibrous bone marrow, less dense in the fatty 
marrow, and actually porotic in regions of 
normal hematopoietic bone marrow’ These 
findings are explained thus near a focus of 
destruction there is a greater concentration of 
toxins and therefore greater irritation of 
nearby bone marrow which responds by 
fibrosis and osteogenesis As the distance 
from the point of toxin production increases, 
the damaging substances become more dilute 
and the bone tissues react to a much less 
marked degree The possibihty of mechamcal 
irritation or pyogemc infection as the cause of 
fibrosis and sclerosis is considered insignificant 
in this case Bone heahng is further mani- 
fested by bony fusion of the vertebra and by 
the elimination of tuberculous necrotic bone 
areas 

The tissues which react to toxin irritation 
by fibrosis also acquire an increased resistance 
to infection by the tubercle baallus Evidence 
to substantiate this statement is furnished by 
the abihty of mihar}’ tubercles to mvade 
myelogenous bone marrow’ and their inability 
to develop m places where the marrow spaces 
are filled with fibrous tissue It is assumed 
that the fibrous marrow, after prolonged ex- 
posure to tuberculous toxins acquired a 
rather high immunity to the disease There- 
fore, w’hen a mihar}’ dissemination occurred 
shortly before the patient’s death, the immune 
fibrotic areas wnthstood the fresh invasion and 
no young tubercles developed The more 
remote regons, however, did not receive the 
benefit of inoculation with toxins, as a result 
the tubercle baalli found susceptible tissue in 
the regons of hematopoietic bone marrow , 
where young tubercles are seen with relative 
frequency’ 

Although the general picture is one of quies- 
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cence of tht tuberauiouJ pnxa», wrltin anas 
•bow activity osteocUsia ocean In trlatkm 
to ab*ccs*cs and tnunuttLntkin Rbroua 
suc de\Tlofrt in an attempt to ortpaoiM ab- 
aemo and cran mvadet thi. caacoua tbute of 
a tubcfcoious sequntnun to an attempt to 
TCKtii} and orfootte it. 'The Inlectioo tn tbr 
(ntcAertrbrmi diKa beaU by bbroua tianie 
acaning In aoTBo pi acta tootloo petabla in 
the IntCTvertcbrai apace after deatrwttm of 


tbe disc, and by mrcbonlcal britatkn tenth to 
tnuulOTm bbrous lUw intoap<riiQili\c 
Intcrvcrtthral dw: 


K»>D1tENa> 

( Eacam, J U^ber TabffWaK ia Ea«kru at 
ud do fi~ta>»iHilirlii 1 m baw 
<^iTB Aith f patii Aj»i «», rfj 
* RA'araATV Ecwttb P L^aiaiita imiiwW^ 
DtWwABigra imW dn TalxifaiW Oi* K»vkrv 
■Titm, 0«TU » Kin d IWjtre ui n *^*J7 
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ANESTHESIA AND BLOOD LIPIDS » 

ELDON M BOYD, M A N D , C M , Kn.GSTO\, Ontario, Canada 

Qu«a** Uolx*eraU> 


T he effect of anesthesia upon the con- 
centration of blood lipids has been 
studied frequently in the lower animals, 
less frequently in man The changes en- 
countered among the lower ammals vary 
from one speaes of ammal to another, which 
may be shown to e'cplain many of the ap- 
parent discrepanaes in the conclusions of 
earlier investigators This vanation between 
speaes also exemplifies the older fallacy of 
assurmng that changes which occur in animals 
likewise occur in man In several contribu- 
tions to this subject, it has been taatly taken 
for granted that the demonstration of an 
mcrease m one of the blood lipids may be 
taken as a priori evidence that all of the hpids 
vary in the same direction Although fre- 
quentlj the case, such a relationship need not 
always hold In but a few cases has a com- 
plete differential Iipid analysis of blood been 
performed before and after anesthesia due 
largely to the previous lack of sufficiently 
micro-methods for lipid estimation Prac- 
tically all of the previous work on anesthesia 
has been performed with whole blood Since 
vanations in the hpid composition of plasma 
are seldom the same as those m the red blood 
cells (7, 9, II, 12), It follows that analysis of 
whole blood alone will indicate most inade- 
quately the actual vanations m blood. For 
these reasons it was felt that there was needed 
a systematic survey of all the hpids in both 
plasma and the red blood cells in the human 
subject when under the influence of anesthesia 
The earhest and one of the most thorough 
mvestigations m this field was that of Karl 
Reicher m 1908 Reicher demonstrated that 
ether, chloroform, and vanous other narcotics 
produced in dogs an mcrease in the Alkohol- 
Aetherexirakt, Felt, Lezilhtn, Cholesienit, and 
Prei Fettsaenren of whole blood These ob- 
servations were subsequently confirmed in 
whole or in part by Bloor, Mann, Bang, 
Berczeller, Ducceshi, Biasim, Hospers, and 
Prochnow and Fmdeisen Murhn and Riche 

'From the Department of Obftetnes *nd Gynecolojy, The Umversfty 


stated that ether, chloretone, and morphine 
lowered blood fat as estimated nephelo- 
metncally, while Lattes recorded inconstant 
changes after chloroform anesthesia At this 
point it may be noted that certain narcotic 
drugs have different effects which may be due 
in part to a time factor or to specific difference 
m the effect of the drug The results recorded 
above have been those obtained with ether 
Chloroform also causes a hpemia in dogs but 
it may not appear for severd days, the “after 
nse” of Bloor Morphme and alcohol (i, 4) 
and ethylene and nitrous oxide (20) apparently 
have httle effect 

In contrast to the lipemia caused by ether 
anesthesia m dogs, Robmson has found that 
ether produces a consistent decrease in the 
cholesterol content of cat’s blood 

Experiments with rabbits have uniformly 
shown that ether and chloroform anesthesia 
induce a hpemia due to an mcrease in choles- 
terol (17, 19, 20, 22), phosphohpids (22) and 
total fatty aads (i, 22) According to Gray, 
paraldehyde and urethane have no consistent 
effect in the rabbit, but Ghose found that a 
fatal dose of urethane would also cause a 
lipemia Bang reported that alcohol produced 
a marked hpemia 

Manceau has recorded a few observations 
on the changes m the gmnea pig follonmg 
chloroform narcosis, m which, cunously, he 
found blood cholesterol was mcreased but 
leathin unchanged or decreased 

The conclusions of those who have mvesti- 
gated anesthesia m the human subject are m 
stnkmg discord the one with the other Blood 
cholesterol has been vanously reported to be 
lowered (18), httle changed (14), or mcreased 
(16, 25) When the total hpid alone was 
analysed, it was generally found to exhibit 
insignificant increases or no change (21, 35), 
but Prochnow and Fmdeisen (30) found that 
ether narcosis doubled the Blutfetle Von 
Seemen (33) recorded an miPal hpemia fol- 
lowed by a hpopema (for use of the term, 
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Kpopew* »« Boyd 9) and later a Kt®m to 
tioTVul in 1} ouea la aervun tbe UlMtjttu 
baa beta ten^ to be focreasnl br Popper and 
SeboU <19! Dbod pbospboIiTi^ kiv-tf rr 
Cfivcd Ltlle fltteotiM mt MacKay (>4) 
<lcinaastr«ted a (Hstlfict increiae in (noricinfc 
bbiMpbonjs Errpaa actd joioal aoestbeaZa 
(16I Bod local aMiUtesU (30) bsve uK beta 
faaad to tiTeet Uood I^»da la toan 

tusmo 

AD c*«a atiadkd were £r«n the cyneco- 
ioetcai <rf tbe Stroog Afoaona/ 

Hosdtal nKT were adected with t view to 
ttad)iat oajy tboae hs widdi to aae*tb«k 
waa to M idvca for aoa» time aod in viticb 
the operalwn to be perlonaed ImtAved * 
adniiaam of tui« Injury and beioorilufc Aa 
most of tbe casp» were «ied for dm demoo- 
jtfUtioB* and pdvlc etaariaatiooa, jo an»- 
theiic aaa fi\Tn for at leait i hour nierpf 
for a ten imtaww of tatijor openilooi. the 
aurjtci] taterf«mT w*» 01 » minor cbiractcr 


iwii aa a dUaiatkw aod Offrttafe <rf the 
Btenu, TirtntT caset We rtwfled tlwy 
reorlred tb« umal pre-operetne nwredt 
WTOpfne and ntorpftfne ABeatbam w« h. 
thiced with rdtroitt onde and curttn and 
wollnunj with etber 

Blood wu tabes frocn tbe ano rdu befot 
opcfation and ajctin at tm tntervij of frem i to 
*7 boun after opnatloo. Tte Hood w*j 
oiaJaieti and immidljtely cenlnfoged. Pla*. 
naa wia extnuied and aaaf^wd br JBhor 
oaxiatire nucio-flietbodt as modfbed ^ Boyd 
(j. 6 8 jo) Tbe red cdl* were laird 
with a mbdmaJ unoont of dtstSled vitrr 
tbeo cxlncted with alcoboJ-etber and am 
fyaed izt LbeiexxiciDanoeraapfasttt 
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Two lOBipJca of biood were accared from 
<acb of tbe ao tobjrcts and from ctefa sample 
oi Wood two wtracta were prepomi, one of 
plasma and OM of tbe red Hood Ineacii 
extract tbe foDoainc hpfd ralan vert cad* 
cuied total Bold, ncolnl fat, KAal fatty 
adds pboapboupid fatty adds, antral (st 
fSat^ Oddi, dioieftmi ester fatty adds, total 
dtoiesterol. eater cbolcsierel free cholntotil. 
aod pbospboBpld Id moat of tbe txtrada. 
Iodine nurabera nnre abo de t eti aa icti tor tW 
pboK>hodpfd fatty adds and the Dothpbo}- 
pbo^nd fatty adds both to plasma end la tbe 
red crib In elL upward of ooe tboosaod QpU 
vatoee werr obtalr^ 

TO prrpart this toJonnation to n rmBly 
djjcatlbV lotni oflmd some cfiflicultY Oely 
tbe csaatial or Ley” refuel hare been pre- 
started. rreiB tbe data firem m ngims 1 to 

L valneu foe the rcmaiiiyj BpWs as already 
ed oiay be cakubited wans tbe factoo 
etaluated by Boyd (fli rlsurci i to 7 art 
offered as geoeraJ analbewa curvet Tbe 
starting poh^ of each cun-e repecreots the 
mean i-ai^ of that pamcuUr bfid before an 
anmbeUc was gireo babree^uent pofots 
represent retuea obtained in IndtrfduaJ cowi 
at the postoprfathe bouri indtcafeA To 
nv-dd oveftappii^ of curves, traarafe onfi- 
bates for plsaca uod ibo ted cefls have been 
used to Dost touariRs 
r«4ri Up *4 t ilTi; t) In plasma, bo cdO- 
autent chance took place la the vafae ot tottJ 
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Fig 2 The effect of anesthesia on the concentration of 
neutral fat in plasma and the red blood cclk 

hpid until 24 hours had passed tvhen there 
was a tendency toward decreasing values 
Such occurred in 4 of 6 cases examined at 
about the 24 hour penod In ii of 14 cases, 
total hpid was lowered in the red cells dunng 
the hours immediately foUomng anesthesia 
The next morning, however, aU cases exhibited 
a striking mcrease in the hpid content of the 
erythrocytes 

As a net result, the hpid content of whole 
blood (calculated from the hematocrit read- 
ings m conjunction with the above data) de- 
creased immediately following anesthesia, 
constitutmg a hpopenia, and increased in 24 
hours or so, constitutmg a hpemia The in- 
teresting feature of this hpemia of anesthesia 
IS that it was unlike any other hperma which, 
to the best of the author’s knowledge, has 
been heretofore desenbed In all the known 
hpemias, hpids are increased both m plasma 
and the red cells or, more commo^y, in 
plasma alone The anesthetic hpemia was 
due to an increase m the hpid content of the 
red cells, an increase suffiaent to offset a 
shght actual decrease m the plasma hpids 
Neutral fat (Ftg 2) Neutral fat exhibited 
a comparatively mmor r 61 e m plasma In 14 



HOURS AFTER 

Fig 3 The effect of onesthesia on the ctmcentraUon of 
ester cholesterol in plasma and the red blood cells 

of the 20 cases, plasma neutral fat dechned m 
value mthout any apparent relation to time 
In the red cells, there was an early decline in 
the concentration of neutral fat in 10 of 14 
cases and this, together with the decrease in 
plasma, accounted for a major portion of the 
early lipopema of anesthesia The supersed- 
ing hpemia may also be seen to be due in 
part to a marked rise m the neutral fat of the 
red blood cells 

The author and H J Tweddell have re- 
cently found that there is a diurnal vanation 
in the neutral fat content of the red cells 
(13) In this work, cellular neutral fat was 
found to be mcreased between 8am and 5 
p m Under anesthesia, however, cellular neu- 
tral fat dechned dunng this penod smee most 
of the operations began at 8 a m to 9 a m 
It cannot be gainsaid that the mcrease the 
mommg after anesthesia may not have been 
partly due to diurnal variation The extent 
of diurnal change was much less than that 
produced by the anesthetic. Altogether, the 




hereifi reconi«d for ocotrtl fat app^r 
to be due laj'SE}7 U oot estlrdr to tbe efiect 
of the anestbeiia 

Etttr (Fig j) Tlu difslAcant 

cbao^ hi pUtm ester cbolesterof occomd 
*4 h^re after anofthecis. Immedfstriy after 
the Qurco^ tha irdasma ester cholestcrd 
^actuated fo vafue but abovod oo afufoan 
trends. By the next mmlog all values in 
an cuH were Icnrer than the Initial valuea, 
many markedly so lo the red blood ceOs. 
half of the cases exhibited an imroediate 
aagmenCatian and half an immedUte dimtea- 
tko In the piertimta^e of ester cbolotcroi 
There were lodlcatwoi that the erythrocytes 
a^ S4 hours tended to have somewhat iarfcr 
amounts of ester cholesterol but in Tfew of the 


rcstt. Of all the blood Ttr*d*i the author has 
bwiably fonod free cMetterol to exMbh 
the Imt tendenev to TVy fa health or diKaac 
(7 ^ 10 ir) Yet here is 1 altoaticm b wUdi 
free cholesterol chan^ and eater dwlesttrol 
<ioes oot It is poaa^ that the renlts may 
be interpreted as rigtufyintf that anesthesia 
has an enect on ateroi metaholfvn snart fnm 
the rble played by sterols and sterol esters In 
bnd metaholnzn There were do obrions 
changes in the free chokxteroi of the led 
blood cells 

PkatfimiifKii {Fii y} The phosphodphj 
contesM of plasma sm oo mde^ of tig^ 
kut changes within 9 hours of the period of 
asesthetk administratkci By ti to >7 
bouts, U tended to be lower In most cases. 


low values and the marked variation bttle The phospboUpad of tbe ted cefla feQ in value 
B fniprtn rr can be attached to rfiang >^ fo the lo 10 of 14 caao ImmcUately after cncstheiix 
ester cholesterol of the ted but rose to high amcentntkim at the later 

Fnt choUfUnl (Fig ^ Although plasma period in all aaaei then atodkd. These results 
ester chslesteicd tbowea 00 definite aian»es wm analogous to those noted for neutral fat 
immediately after anesthesia, free cholesterol and ester cholesterol and together with than 
wsadefiiutefy Increasedln oof r4 caaesatodied explain the changes encountered in the total 
at this time the change beujg w^ represetjted Ujjd curves of F^pirt i 

in Figure 4 From the point of vsew of IfpW /arf/>fe«r«*sr45^tW/i«/*sh/id/at^^« 
thls sgsin U 4 ronaritibie occur (Ffg d) locfine nombm of the phospboflpW 
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Fig 6 The effect of anesthesia on the iodine number of 
the phosphohpid fatty aads m plasma and the red blood 
cells 

fatty aads were determined m order to ascer- 
tain if vanations in the composition of the 
phosphohpids accompanied variations m their 
concentration The phospholipids, isolated 
by acetone-magnesium chlonde preapitation, 
were dissolved in hot alcohol and saponified 
The fatty aads were then taken up first in 
hot petroleum ether and then in cMoroform 
and their iodine number determmed 
As shown m Figure 6, immediately after 
anesthesia the iodine number of the phos- 
phohpid fatty aads in plasma tended to de- 
clme (ii of 14 cases) while that of the red 
cells increased (6 of 9 cases) The results 
suggest that phospholipids contaimng the 
more saturated fatty aads tend to diffuse out 
of the red cells immediately after anesthesia, 
since the total phosphohpid of the red cells 
has been shown to decrease in amoimt at this 
time These cellular phospholipids apparently 
do not remain m plasma but are removed 
along with similar saturated phosphohpids 
from plasma in the later 21 to 27 hour period, 
leaving m plasma a lowered percentage of 


phosphohpid and that of a higher iodine 
number This absorption by body tissues 
from plasma of relatively saturated phos- 
pholipids IS of interest m view of Sindair’s 
postulate that such types of phosphohpid (1 e 
with low iodine numbers) are probably the 
types used m metabobsm as against the high 
iodine number phosphohpids which, according 
to Smclair, are probably related chiefly to the 
structural make-up of cells 
lodiite number of tJw non-phosphohpti fatly 
aads {Fig f) That portion of Ae total hpid 
remaming m the acetone-petroleum ether 
mother hquor after preapitation of the phos- 
phohpids was re-dissolved m hot alcohol, 
sapomfied, and the lodme number of the re- 
sulting non-phospholipid fatty aads deter- 
mined after subtracting the lodme absorption 
value of the cholesterol present 
The non-phosphohpid fatty aads are com- 
pnsed of fatty aads denved from neutral 
fat and cholesterol esters Immediately after 
anesthesia there has been shown to be no 
significant change m the amount of these 
hpids m plasma and, as seen m Figure 7, 
there was likewise no significant change in 
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cocimo*Itic«i a« evldtuced by kxltjK Bumbcn 
In the red cells %t this time, 8 ctf the lo cut* 
atJbrted t lowered lodloe cumber wbbJi 
»e»in taggetu tli*t the lipad* of the red exQs 
ire taking aonw active part io fat metabdim 
at this time 

SJECAPirULATIOK 

By groufiog the effect ci anathala accord 
log to spedes of uiliiul. it has been found that 
the results of the major portion of prevtona 
invwtigttioiu may be ahown to be in hanoofiy 
the OQc with the other in ipfte of an apparent 
superficial discord. la the dof and rabbit, 
fnhalatJontnettheaiaprodacesaQpanla. The 
cat and the guinea pig have been Insaffidently 
studied to wanant a fin«l statement Re 
seardh oo tdood lipids dxmng aaesthnia in 
man has given rite to confllctiag dedoertooa 
but the present invratigttloD has ezjiiaincd 
sortie, powibly all, of the diacrepondes It has 
been shown that the effect of InKalarion 
a n e s th es ia in the human variai at different 
periods after operation And it has been 
shown that changes in the red bkiod ceOt 
differ both in natore asd atnonnt fmen those 
is piuma 

briefly within the fim 8 to to boors of the 
postanesthetic period tn human, there 
occurs a Bpopada or decreased omcencratioa 
of blood Bpfdi (lor nae of the term, Epopeoia, 
see Boyd, 9) lids ini dal lipcipeniawu shown 
to be doe to (a) a decrease In neutral fat of 
both plasma and the red and (b) a de* 
crease in the phospholipid of the red orils 
Some SI to 17 bours after the anestbesia, the 
lipopcnic period gtrea wav to a second period 
3 iaractertted by a Upemu This lipemla was 
shown to be dise to (a) a marked Increase In 
the neutral fat of the red ccHs, (b) a definite 
though less marked increase La tbs phos- 
pbciifiii of the red ccUa and (c) a sQ^ ^ 
tnoce Nonahie ri« in the ester cheuesteto! 
content the esTthroeytei. 

It win be Dotea that Doth the Hpopenia and 
the Upemia owe thdr origin largely to drangei 
whkh toot place In the red cells In fact, the 
Upopeidc period was charactcrifed by inceas- 
ing psreentagea of jdasDia free cholesterol sod 
the Epemic period by decreasing amounts of 
pUsnu free dxdesterol, ester droleslerol, and 
pbeaphoJipicL The quantitative changes in 


the piaani l^itds were oppodte to tlwe in 
red cells la both periods although not involr 
log currespondlng I^idi in each with th; 
partial aceptlon of phespho^fd The fid 
that the quantlutlve change la the red crih 
was greater than that In pUima tie 

ted cells to be the determliijiig factor b 
dlffereatiatiQg the peiwds u jfart bpopenlc 
and secoud opeittic As noted before, tbe 
aathor believes this to be the first recoded 
instance of a Qpanla being due to 
axnoonta of Iiplas in tlv md cells akae. 

A c rifi ciim wlrfch might poadUv be aigiiJed 
to the Tesolts as reamiea to this point is 
that the changes in ♦hi* rip fil content of the 
red ceils might be due to changes In 
voloine, especially sine* tbe amount of ccDalar 
Upfd has been e Apreswul u units per vufaiDe. 
In rcplv to this, it may he noted tW la prac^ 
tlcally aQ of the cues studied blood loss was 
at a minimum dunsf operation and hence the 
changes recorded were undoubted^ due, fct 
the nest pan if oot entire^ to the effect 
of the tnnrthfUe. Webster h»* them that 
awfthiTk does Dot produce any change in the 
vulome of the rad blood cxila While Web- 
ster's results ippeared nd^ent^ condusiTe 
hb general teczinkme was applied to lO of the 
cases herein studied ind resuHi obtained 
which CDofirmed hb statmeats and at the 
same time proved that the remlta of the 
presc o t investigation were real tod not 


In X) cases of miner gynecol o gi c al epers 
tioQS the effect of mtroos oxideithef anes- 
thesia cm the conccstratloD of bids in jdasma 
and the red blood ceQi wia artennlDcd by 
coddadre mlcrn-methods 
Within the fint 8 to 10 bouia, a %iopetiia 
deveh^xd due to a decrease in the neutral 
fat and phoapboiipld of tbe red Wood ceQi 
and a fail in p 3 »tms noitral fit This was 
loHowed by a I^jemia about 24 boun after 
the anesthetic and the Upcmla was dae to a 
marked Increaae In the neutral fat, pbo*- 

O ld a^ choiesterol ortos of th* red 
crib, the dbolesteTolfricticaaaBdphc*' 
pbolq^ of pletma being aOghtly decreased m 

value- li« tmnjuil natore of thbHpflnb has 

been noted. 
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From iodine number studies, plasma was 
found to contain more saturated phospho- 
lipids dunng the lipopema and more un- 
saturated phosphohpids during the hpemia, 
the red cells discharging their saturated 
phosphohpids m the hpopemc penod The 
neutral fat and cholesterol esters of the red 
cells became more imsaturated under the 
influence of anesthesia while m plasma no 
change occurred 

Plasma free cholesterol mcreased in value 
during the hpopemc stage while ester choles- 
terol did not, suggesting that anesthesia 
affects sterol metabolism independently of its 
effect through the mtermediary of hpid 
metabohsm 

The results were shown to explam many of 
the discrepanaes m earher studies on man, 
while grouping earher data according to 
speaes served to bring into harmony certam 
discordant conclusions among animal studies 
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T he puTpow oi tbis Mper li to pnaent 
t mctbi^ {or tLe vWtUntkm of tBe 
UUaiy ducti whDe the p^deot Is oo the 
operttbg tible md without opening t 3 »e cxim- 
QMm duct. 


The difficulties faiherent In surgery of the 
Uiiry tnct tre tocresjed by the wide vsria 
tlon Id the duacsl ossniieAatiorti of common 
duct obstruction the SDStomlcal STrangement 
of the bfOery ducts, sod psthologicsl cosoge* 
wfaldi ire mfficnlt of taterpretstlon. Come- 
quentlj the lod^doos (or dMledodbotomy 
sre not ososBy detr except in esses prewenUof 
s typlol history of common dua obctnictioii 
sad those is whkh st the dme of opendoo 
the bQe passages sre detmltefy fouiu to be 
sboormii 


In most ps dents with symptonts of UiUiy 
obstruction, the hxUcsdam for surges] cx 
{idoistkn cd the commoa duct rest opoa m 
consldeTStion of msny factors. These fndks- 
tiooj hsve been stst^ bv Kehr E!sex(drsth 
Lshev sad othes, sad hsve been geneislly 
accepted. They sre 

1 A hlstoiy of jstoKlke iccomptnled by 


chlQs or fever 


a ThkieDed sad cDOtrscled ^ bladder 
3 Thldtcning of the besd of the psneress. 
4. ThickeniBg sad dflstsdon of the com 


mon duct. 

5 Enlargement irtdufsdon, or dtriiaib of 
the IWer 

6 The presence of rnsny smsfl stooes In the 
gaB bladder sod cystic duct 

7 A cystic d«t dllsted by stones sad sw 
rsted from the coainwo dnet whh dlfl&oilty 
with a tteEbood of rpfn*E^ of the stones into 
the common duct. 

fi. The pT f nmfri of muddy bfle 00 s e t uw 
of the cystic dact suggestive of t n fla mro sUoo 
of the common duct. 


0 The rccaricnce of pain or symptoms of 
cbolaagltii after operation on the bOkry 
tract. 

Frocn the foxtgobg it Is dear that explorv 
don of the bfle efuct is pcifeirtiKd l ar g dy on 
iatHrect evidesicc the correct faterpertatioo 
of srhkh dcpcndi upon the eroerioice and 
diagacHtic a^ of the hufiriitial surgeocu It 
Is easy to understand therefore, why the 
axnmon duct Is opened oeedlealy in some 
cases, whmsj in others it Is aot operied when 
it thoold be. Unnecessary expiomtioo of the 
cam mop duct adds to the morbidity and la- 
aesses the cocnpEcatiocis oi operad^ whfie 
iafhsre to explm when tSse^ is present 
lesiden a sftmrd operation nectsssiy Jar 
complete relief 

Evts when the rfwrmvTri djict b opened and 
explored, the surg e ou op to the present time 
has BO method of m«Hng certahi whether or 
not he has cocopiettJy tenwred the obstruc 
don- TUi not infrequeatly results in ortr 
loofcisg sUmes present Under these arann- 
stancei secoodaiy operations on the common 
duct, which are diftailt and dingeroui, be^ 
come necessary 

la other the cause of the obstruction 
if not rtcoenued, the presence of stooe beinf 
aasuised woes itzictiire or Uunor Is prefcnL 
Failure to secure the uroposed stooe Is ci 
plained In saying that It has been poshed 
through the afftyn't!* Into the duodeflum The 
gall bladder li then removed, and aha the 
true ODodition of the patient finally becomes 
spparent, the opportunity for sidetraciiig 
the bile may have been lost. WHlfl choie- 
dochodoodenostcany b often fcarfUe sad 

Uanspiantstioa of external bOlsiyfiftnlu Into 
the »rnfn«i-^ or duodenum have been doM 
successful^ these operations are attended 
with a td^ percentage of failures. 
wi^SnastWi iiis sm— . iin *■ 



ROBINS, HERMANSON 


CHOLANGIOGRAPHY 


687 



Fig 5 Obslruclion (parliai) o5 common duct by stnc- 
lure BD, Hepatic duct, Cji/ D, Clamp on cystic duct 
Note dilated hepatic duct and mtrahepatic biliary radicles 
Duodenum n ell filled with dye re\ ealmg patent sphmcter 
Common duct distal to stricture is normal 



Fig 6 Visualization of pancreatic duct obtained by 
injecting common duct during operation Arrow points to 
pancreatic duct. Pancreas eidarged and indurated 


Normal films for companson were prepared 
by in3ectiiig fresh cadavers, dead as a result 
of lesions involving organs other than the 
hver or bile passages, and exposmg films 
according to the same technique as used in 
the operating room 

RESULTS 

We have used this method in 25 cases to 
date In only i case did the first film fail to 
agree with the exploratory findings and check 
up film In this instance the dye stopped 
abruptly at the ampulla and failed to enter 
the duodenum Our impression was that ob- 
struction probably existed at the ampulla, 
but exploration and check up films revealed 
the duct and ampulla patent 
In 4 instances the pancreatic ducts were 
visualized It is of mterest to note that m 
each of these 4 cases chrome pancreatitis, as 
evidenced by enlargement and bardenmg of 
the gland, was found on exploration On 
follow-up these patients continue to complain 
of symptoms in whole or in part, and we 
beheve, therefore, that this observation is of 
prognostic significance 
No untoward reactions have been encount- 
ered to date as a result of injectmg hippuran 


into the bile ducts On several occasions in 
obtaimng check up films after operation by 
mjecting through the drainage tube m the 
common duct, patients complained of tran- 
sient epigastnc pain radiatmg to the back, 
m I patient so mjected on the mnth postopera- 
tive day, fever of a marked degree developed 
and persisted for 4 or 5 daj^ The fever in 
this instance was unexplained and may have 
been comadental 

VALUE OF HETHOD 

This procedure is intended to furnish m- 
formation not available by any other diag- 
nostic method in present use Since extremely 
small stones and so called sand bile will not 
show on the film, judgment as to what should 
be done m cases in v. hich the evidence is not 
dear cut wiU depend as heretofore on the 
dimcal evaluation of the case amved at after 
thorough diagnostic studj" For this reason, 
as well as for the technical difficulty assoaated 
with roentgenography and the experience 
necessary in the interpretaUon of the films, 
a complete study should not be ormtted ey en 
if this method is to be employed 

The only contra-mdication to this proce- 
dure which appears to merit consideration is 
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b^oddai; tbe fkid lad the iLln tiTwd* for pitM 
tiding the «otmd «ie KitdMd la ploA oc heU 
with dhaninoai drp$ b otdei b preveat ixkUI 
•Ittckm /nxB Bppoulag oc toe Sim Tbe 

r mtba U coodacted u osuaI except that 
coQUBoa duct b identified before the fall 
bladder b datoibed Ite cyatlc dact i« tbec 
carefully dbaocted and damped By meaoa 
of an ordbajj jo cubic cealimeter gUaa 
aynoge and a 15 to 18 faufc angulated toosD 
netdlt IQ to 15 cubic centlnjcter* <il Up- 
puran b tiiea bfixted bto the comiDOQ du^ 
A towel b placed ortr the Wound the operator 
and aasblanU itep aaide a portable \ lay 
unit b brought bto posltbo aodane^Morc 
U fT»» 4 * Tbe film b then renjOTd an- 
other one replaced b tbe drawer The ei 
poaed filrn b quidcly developed and the sar 
gcon b able to view It within d mbutca, 

Tbe Operation U pa f ormed according to the 
^n d W^^» m-ealcd by X-ray li the dm 
dcnwrtittratcfl that tbe anmuon dud b dear 
and •unobatmeted, bciakm and erploraiioo of 
the duct can be dupenacd with- If the film 
ahowi obatructioo loggeatliif ttoae, j tiicture, 
or neopbum, the doct b opened and eipbred. 


ud the lesion I5 dealt with accordb^y After 
thb pro c edure b coajrieted a cathete ca T 
tube b ttuerted m Um doct and thrcmi^ it 
yo Quhic ceidmetera of hippuran a fojeefed 
and a aetoed exposure ta nude, Tbe tnrgeoa 
]f thoa able U> detenabe whether or not the 
ohttnictfoo U completdy rtaacrved. Ai may 
exposures u tcciri neceasarv may be made If 
tbe obstredioo cuoot be removed ai in the 
case of inoperaUe ■tiicture or tumor of the 
duct or tbe pancreat, the only altcoutive b 
to tnutomosc the gill hbdda or cooimon 
duct if poasfbic, to the itccoarh or dvudeaum. 
IVheii tie rurgeoo b mtbfied that hb opetv 
tkm b adequate, be can close the peritooeiia 
fully auuied there will be do oeceacty for ly- 
operatkm iot an crverloohed ilooe or »tncture 
Hlppuran' b a »ttrile, aqjueou*, 40 per cent 
organic locfioe Kfutkm it u a hannim nb- 
■tance whfei b excreted through the Udoeya, 
and haa proved aatb/actory In every aay 
Vailout other media » ere trW bo t a ere flrtti 
np eilhet became of undue vfKOifCy high 
coat or iafluie to produce a dear cut roent 
gfopgmn. 

XtWb^CbMlC* pit Kt 
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EFFECTS OF VAGOTOMY' ON THE GASTRIC FUNCTIONS 

OF YIONKEY^S 

T(1H\ II I- 1 UGLiSOX, M T> XJMXXKSi-n, \l.\d\m\ 

Vnitn the blwralnr} nt rfrr>ioloK} , \ ale l/oiitrolv Ichreil of Mctlidnc 


S URGICAL interruption of the nerve 
supph to the stomach has been fre- 
quent!} advocated for diverse disor- 
ders including tabetic cnscs certain “func- 
tional disturbances eg pvlorospasm, and 
more recently for peptic ulcers Reference 
niav be made to E\ncr and Schvvar^mann 
(1914) Latarjet (1922) Pauchet (1923) 
Gianolla (1923) Hughson (1925), Schiassi 
(1925) Foa (1927) Klein (1929) V inkel- 
stcin (1929) and Berg (1930) Partial gas- 
trectomv has also been advocated as an addi- 
tional measure to diminish acidit} b}’ elimi- 
nating part of the secrctorv epithelium (Porlis 
and Portis 1926), and to produce the in- 
hibitor}' effects on motility which generallv 
follow a drastic operation of this character 
(Hughson, 1925) Many failures are on 
record, such as those of Picri and his assistants 
(1930) who presented a well studied senes of 
ulcer cases in w hich the effects of v agotom} on 
gastnc aaditv proved to be but temporal} 
Data from cxpcnmental work, on animals 
indicate that httle short of a radical resection 
of the whole v agal supply, preferabl} coupled 
wnth subtotal gastrectom} , can be relied upon 
to give a defimte lessening of gastric secretion 
and acidity Ev'en wnth the combined pro- 
cedure a positive result is likel} to be tem- 
porar}' ownng to potent local and humoral 
compensator}' mechanisms 
As no detailed physiological analv scs of the 
effects of v'agotom} in subhuman pnmates arc 
to be found in the evpcnmcntal literature it 
appeared desirable to undertake such a stud} 
m vnew' of the likelihood that evpenmentation 
of these higher forms w ould throw more light 
on the relevant clinical problems than the 
classical experiments on dogs and cats 
McCrea (1926) defended denerv'ation of the 
stomach for certain gastnc affections and our 
purpose has been to analyze the rationale of 
^h procedures along physiological lines 
The present study has in fact rev'ealed certain 


data havnng a definite bearing on gastnc sur- 
gerv and we propose therefore to describe 
the expenments brieffy and discuss them in 
detail 

VfETlIOD OF STUDV 

; Operative proccdnrci Dunng the course 
of prev'iously reported expenments (27-30) 
on the gastric anacidity produable in the 
green monkey {Ccreopillieeus acthwps sahacus, 
Schwarz or Laswpyga eaUiihnx Elliot) by 
paras} mpathomimctic drugs administered via 
the brain vcntnclcs and in other wa}s 10 
animals were subjected to bilateral scv'erance 
of the v'agus nerv cs the operation being per- 
formed surgicall} and the animals allowed to 
recover In 5 cases the section was made in 
the neck and in the 5 remaining it was made 
below the diaphragm v’la a midline abdominal 
incision Table I summanzes the operativ'e 
procedures the complications and the effects 
of the V'agotom} upon (a) the motilit} of the 
cardia and (b) the secretion of aad m response 
to a farina gruel test meal 

2 Anatomical note In the 10 }oung green 
monkeys of this experimental senes the nght 
V'agus dmded in the lower thorax mto two 
branches The anterior branch formed the 
anterior abdominal vagus trunk The posterior 
branch joined the left v'agus to form the pos- 
terior abdominal vagus trunk In one animal, 
not included in the present senes the left 
vagus bifurcated and one-half formed the 
anterior v'agal trunk while the whole of the 
nght vagus joined the other branch to form 
the posterior v agal trunk The subdiaphrag- 
matic approach permitted read} identifica- 
tion of the abdominal nerv'e trunks for some 
distance abov'e the point at which the ah- 
mentar}' twigs began to be given off In the 
neck, the recurrent lar}'ngeal div'ision usuaUy 
formed a separable nerve bundle — espeaallv' 
on the left side — and ev er}' effort was made to 
spare this m the neck operations, with mcom- 
plete success, howev'er 
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the prmncc of acute Infcctkm In the bWaiy 
tract. Theoretically the further dlaKmlnatlaii 
of aucb fn/cctfon appean (o he a dat/nct po*- 
albnjty and ft U for thb reason that ne 
ba\T not employed thli method In any audi 
case 

Roentgen vftuallaatton. of the bUe rfucU 
according to the technique described Inf erferca 
in no way with tie conduct of tie operatloo. 
On the contrary by providing the surgeoo 
with visual evidence (or detetmining whether 
or not the common duct should be opened 
and If opened whether or not a demonstrated 
obetmetJon has been removed It ahould In 
our opinion be of considerable value. This la 
especiinT troe in the case of common duct 
(Jjstructloo dne to stone With further erpe- 
nence, It should Ukewlae provide valuaLle 
information m such condltlona as t>eop1asm 
oI the Wle ducts, neoplasm of the bead of the 
panaraa, hepatK stone cholana;ltls> divcrtlc 
uU of the bUe ducts internal bdUiy fistula, 
and stricture 

ftnotAav Atm cowxuiioia 

1 A method for the roentgen viaoijisatfon 
of the bnUry tract during the courae of opera 
txm Upreacoted 

a TMs procedure b simple does oot loUr 
fere with the conduct of the operatkm Is not 
atleftded by my untoward reacrioras aod 
prtnddea valuable informiliott obtainable 
through DO other dlagooitJc method In pceaent 
use 

3 Twtajty five patients have been sub- 
jected to this eiaminstkwi. The films in 
CTcry instance e:tceTit one accurately vlfual 
aed the traditloo prtaent as determined by 


operation aad postoperative study In cw 
loaUoo* the data eras cqulvocaL 
4- in 4 cases the pancreatic cfuct au vb- 
oahaed. This occurmice, we beDere, b of 
nrogoottk significance aod will be deslt sni 
m a later cosnnmnfcatjoo 

S Theonlycontra-iadlcatloiitothiiiaetlnd 

appean to be acute infection of the UEm 
tract. 
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Fig 2 Green monkey No 13 (normal), intraventncularmjection of piiocarpme (i o 
milligrams per kilogram) a, left, Two mmutes after injecting banum meal Note car- 
diospasm (with retention of meal in esophagus), and “mass emptjnng” of stomach 
b, Eight minutes after gi\ing banum meal Note method of gastric emptjnng, viz , 
(i) fundus contracts pushing whole of meal into pvlonc portion where it is re- 
tamed bj inosural nng, then (2) pjlorus opens and antrum is emptied bj a senes 
of strong “concentnc contractions” ( = in<ui emptying) 


more marked signs of esophageal obstruction 
than the subdiaphragmatic section, which 
suggested (a) that the dismtegration of the 
movements of the thoraac esophagus aggra- 
vated the dysphagia, and (b) that the mere 
fact of operative interference around the 
cardia and the subsequent adhesions were in- 
suffiaent to account for the obstruction As 
might be expected, the local mechanism was 
stiU able to handle a more fluid mtake and the 
dysphagia definitely improved, so that the 
animals which hved long enough eventually 
gamed m weight In xnew of the earher data, 
fl seems to us significant, however, that 
defimte evidence of cardiospasm persisted 
throughout the period of obsersmtion, which 
m some cases was extended over many 
months The passage of the stomach tube, 
purpose of conductmg test meal 
studies, proved to be a valuable mdication of 


cardiospasm as the obstruction could readily 
be identified by means of the catheter Fur- 
ther evidence was secured m a few instances 
by an X-raj^ exammation followmg a banum 
meal mtroduced into the upper esophagus xna 
the catheter The tj-pical constnction at the 
cardia, ivnth ddation and xngorous penstaltic 
movements of the gullet, ivhich sometimes 
returned the food to the mouth, were noted 
with the fluoroscope The roentgenograms of 
animal 8, (Fig i, a, b) show satisfactorfly 
the cardiospasm and long delay m esophageal 
emptymg (Fig i, b) bemg taken 40 minutes 
after the mtroduction of the meal mto the 
esophagus Autops>', espeaaUy of the animals 
which died soon after the x agotom}^ revealed 
stncture at the cardio-esophageal junction 
and the gullet distended with undigested food 
Figure 3 represents a drawmg of this txqiical 
condition as encountered m animal 12 
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^«te caHjoipMa 
«t*ch b, RaUv «f butaa nn] i 
Nm fMtrie UMf tad tfa«r«c« of «» 


lOMbckaplinfnutafMaar a,k<Wl4HHi 
vtt* a/trr n,K(m vs nbfarr oukur m b 
ne^Mfra] Ahrttss. nh pifSt»!m 
■lO g spph^it fe etBoirt t/in a>«m 


A full accwot of Uk haervidon of tie 
itomdi b given by llcCrca (io>6) and 
Kimtf (i9to) LaU^et (1911) gives ■ valu- 
able contribution from tbe vicnqMlnt of tbe 
surgery of the human giitrlc nerves. 

j F*tie^fralnt c^fikehm In accord 
am with the experience of earlier ob se rver! 
on other animals bOateral cervical vagotomy 
was fraui^t with gra\‘c danger (ram pulmo- 
nary coenphoatloni (Wdser 193* 1933) 

The aabthaphrafraarfe approach prored uni 
fonnly aatlsfactacy ai far as the general bealih 
of tbe animal was conccmcd 

Of nnusual intercat was tbe desth of anlmsl 
8 00 tbe twmUeth day from a ^aWcaaf cra- 
tim which perforated Into the pancreas, 
hTwrating bfle and blood Into the iqjper perl- 
tonesJ cavity and digesting away the pos- 
terior duodenal wall in the afect^ area. A 
■mall erosioo on tbe l ea ser stomach curvature 
of animal 5 was discovered inddentaSy during 
autopsy It waa not accompanied by bomr 
rhage, altbongb it extended mto tbe muscular 
coaL Tbe possibility of a poatmortem or 


tgooai change aas cot ruled oat h this case. 
Tlie mucosa of tbe stomach and rest of the iB- 
mentary tract mere Dermal b all tbe other 
animals Owing to postmortem changes, 
nefther of tbe eroskna described proved mt 
able material for histological eeunioitlon. 

OBSEXVATICm AVD USUtTI 

A iJttiJUy distMficMea i Car/lsr^aiw 
Id all 10 animals stnlJog erWence crl canfio- 
spaszn dc%elopcd after complete rngotomy 
UnllatcTal vagotomy In the neck caused do 
derooMtraWe effect* Tbe hnes of cwfenc* 
were (i) ‘•llnirsl (t) esophageal catheteriia 
tlmi, (3) rocntgeoologicsJ and (4) autopsy 

Tbe Hinlrai erldence cocifsled in tbe tTO 
cal aigna of csophsgrtl ob sti u dl oo with dys- 
phagia, giiT giinW (tkI rcgurgitatloo of well 
chewed but undig^ed food boC These signs 
were moat marked In the few days afto the 
operation but they could be demonstmted (by 
feeding with a bsTuna or carrot) for many 
weeks, b the case of tbe anbrals abkh «r 

vired The operation b tbe neck cansed ertn 
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'pa'm ile<cribc\l In Klee (iqi: lOioE Fxncr and 
Schnintmann (tots 1014) as imtncdnlc on \apil 
section arc purcK temponn and probabh due to 
imtaiion of ibc ncnc section The retention is then 
probabls due to carl\ pasinc parcMs b\ rctlci: 
imutinn of the rcmaininp fibers Some inscstifn- 
tors ma\ base pud too little atlcnlion to normal 
t’anations in peristalsis and cmpljinp time, and 
these ma\ be considerable The penod of post- 
operative ciamination has in mans instances been 
too short, as Iluphson froj;) has pointed out that 
anj abdominal operation even a simple laparotomv 
dela.vs the cmptvinp of the stomach nnd this effect 
mav persist for some time Koenncckc fioaa) how 
ever, who states that there is a definite dclav m 
emptvinR earned out his investigations over a 
penod of ir months It appears clear therefore 
that the immediate effects of vapotomv splanchni 
cotomv and denervation of the stomach arc similar, 
namclv, retardation of function After a penod, the 
penpheral (intnnsic) nervous mechanism assumes 
control of the denervated stomach and onlv one 
permanent sj mptom of importance i c , a decrease 
m initial emptvang time, is observed 

Meek and Hemn (1934) subjected 10 dogs 
to bilateral thoracic vagotomj and studied 
them for over 5 months bj means of tlic 
fiuoroscope, stomach pump, and forced (apo- 
morphinc) emesis The initial and final emp- 
tying times were carefully dclcnnincd for 
several vancties of meal The nature of the 
meal was found to be all-important Vagot- 
omy produced a permanent decrease in gas- 
tne “tonus” which greatly hampered the 
emptying of solids (including biscuit, milk 
curds, and preapitated banum) whereas it 


facilitated cspccialh initialK, the onward 
I>a«sage of fluids The accumulation of the 
dclav td solid constituents ballooned the stom- 
ach and helped to increase the local tonus 
This coupled with a gradual postoperative 
hv-pcrfunction of the penpheral mechanism 
kept the animals in cvcccllcnl condition A 
contributorv factor was the absence of satiety, 
due possibU to section of vagal afferents of a 
normal reflax that inhibits overfeeding They 
noted a transient period of dvsphagia due to 
paresis of the lower esophagus without genu- 
ine cardiospasm 

Our cvpcncncc with vagotomized mon- 
kev s IS seen to be in complete accord with this 
recent work, except wntli respect to cardio- 
spasm 

h Cardiospasm ajlcr vagotomy Our evi- 
rlcncc from expenments with monkeys, 
clearly indicated a persistence of this phe- 
nomenon for manv months after vagotomy, 
and may be interpreted along the follownng 
lines Vagotomy removes the extnnsic reflex 
mechanism for the co-ordtnalwu of esophageal 
and gastric movements and for the control of 
the relaxation of the cardia As we have 
repeatedly obscrv'cd by catheter exploration 
and by X-rays, vagus stimulation by pilocar- 
pine and large doses of acetyl-chobne, causes 
cardiospasm (Fig 2a) by an action, presum- 
ably, on the parasympathetic motor (efferent) 
endings The locus of action is quite penph- 
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3 Lrcttnc tHotUity oo pltaned 

InvwUgation oI the giArk motUlty hid been 
uodertakm lo conoeetket with these ezpen- 
uwnU, t number of oh«rv»tkins hive been 
(Xiflected mbich htve t sl^ficant bearing 
upon this question. Apart fr om the siunuls 
tnth rtspiraiory faifecuoos, *U tmi noonkers 
Ste ntstnously t/tcr the operatwo and oever 
setined to be satisfied It was only by means 
of a fluid diet and several da^ of fas^g that 
the stomach could be sufSocntlj freed from 
food TCRdnes to penmt of a sitisfaclor> gas- 
tric ajuiysis Indeed lavage was tnaaHv 
necessary prior to the gfving of the test meal 
The stomach was noticeahiy distended and 
reiaced In a nomber of the anlmahi which 
came to latopcy Wliile a certain amount of 
residual food material is a coaunoo finding 
in normal monleys, ewnJncd postmortem, 
the pkture m the vagotomixed animal u 
striking. The residues are so bclky that they 
tend to form » cast as ft were, of the interior 


of the stomach They are fire fnaa pc^ 
fluidity and obriously represent the nwt 
•olid portions of the food such as ccOoksc, 
mlU-curcis, etc. and the Indhlduii cnnpo- 
nents of dietary articles of as much u a ard 
prcvwasly couH often be Identified T« 
meal samples ccmld irsoally be obtained for 
nearly j bouts as compared with the nonrai 
emptying time of I to I>^ bonn Our scanty 
\ ray data alto afford evidence of gastric 
hypotoola and delayed emptying eipedill) 
l^llal cnjpt3ring These findings are rwtn- 
nllfied In the roentgenogram (Fig ib) and 
It may be cmphaitied that the barium meal 
Iq thb case was highly viscid and a 
able portion 0/ It had been Injected into lie 
stomach at the commenceruent of the obsem 
tloo. The roentgeoogram taken after eo 
xmnutca and fluoroscopfc observation for 10 
minofea locgcr failed to show anv ocwinj 
passage of the meal into the [ntestines 
Although ae have iDSuScIeiit data to tpfcdj 
the DonoaJ limita for the inltiai sD^iog 
time in zDoohe>k this anioLA] on a pnndoia 
ooiaoG (befere vagotomy) and two nomal 
monVeys receiving the mme barium meal « 
the present ocanon. showed pumge into the 
Intestines within a few roinotn We have 
noted delay of is to >0 minutes in one or tao 
normal cases 

y Diiomtaa *f tajstasiy ih nIaUen M 
tfMT smetUUy hsophageal c^afonctkai, giriric 
atocla, and pulmooary complkallotis am 
noted by Ruwsdiow (191*) as the result of 
tboradc vagolociy in 16 erpcriiDental dogs 
Obaoratioiii were made with the fluoroscigK 
aod also by means of a duodraaJ fistula 
a G«tric mptyutg afhr Mcottmy The 
Uleralure on the efiecti of nerve sectim upon 
gastric ootflity b fuDy sxEDUnarbed In the 
dceflent review by llcSainey (19J1) 
dies Cannon (1006 1911) Carboo {19U 
iqss) Nleden ugsiy Koetmecke (19**) 
Watanabe (1944) Stlerhn (i9») Litthiw 
(1Q19) Litchrtbelt fign) and others, for 
^ta 00 vagotomlsed doga cats snd rahWts 
The modem viewpoint on these rather 
fllctlng data may be sarnmarberf In ife 
Swlney s own words (p 495) 

It If duBcnJt U> provwle tdeqwste rtssoo* 
dirmwe of rwufu Tfw rnkwosp^ 
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■;pism di^cnbcii In Klcc (loi I ■^ncr and 

Schw-arzmann (loi:, IQ14) n« immediate on \agal 
section arc purtK icmponrt and prolnhl\ due lo 
imtaiion of the nen c <icction 1 he retention i^ then 
probabU due tti carl> gamine paresis aided b\ relict 
irnlalion of the remaining fibers Some inaeslipa- 
tors mat hate paid too little attention to normal 
\anations in pcnstalsis and cmpUing time, and 
these mat be considerable The penod of iwst- 
opetatne examination has in mans instances been 
too short, as Hughson (1035) has pointed out that 
am abdominal operation e\cn a simple laparotoma 
delaas the cmplaing of the stomach and this effect 
mat persist for some time Kocnnccke (1033), hoi\- 
ever, who states that there is a definite delaa in 
empUmg, earned out his in\ cstipations o\cr a 
penod of ii months It appears clear therefore 
that the immediate effects of \agotom\ splanchni- 
cotom> and dcnersation of the stomach arc similar, 
nameh , retardation of function \ftcr a period, the 
pcnpheral (intnnsic) nenous mechanism assumes 
control of the denervated stomach, and onh one 
permanent ssmptom of importance, 1 c , a decrease 
in initial emptying time is obsciaed 

Meek and Hernn (1934) subjected 10 dogs 
to bilateral thoraac vagotomy and studied 
them for over 5 months by means of the 
fluoroscope, stomach pump and forced (apo- 
morphme) emesis The initial and final emp- 
times were carefully determined for 
several vanetics of meal The nature of the 
meal was found to be all-important Vagot- 
omy produced a permanent decrease in gas- 
tne "tonus” which greatly hampered the 
emptying of solids (including biscuit, milk 
curds, and preapitated banum) whereas it 


faahtatcd especially initially, the onward 
passage of fluids The accumulation of the 
dclavcci soIkI constituents ballooned the stom- 
ach and hclpcil to increase the local tonus 
lilts coupled with a gradual postoperative 
hvTicrfunction of the pcnphtral mechanism 
kept the animals in cvcclicnt condition A 
contributory factor w as the aiiscncc of satiety 
due imssiblv lo section of v agal afferents of a 
normal reflex that inhibits overfeeding They 
noted a transient penod of dysphagia due to 
paresis of the lower esophagus wnthouL genu- 
ine cardiospasm 

Our experience with vagolomixcd mon- 
key s IS seen to be in complete accord wnth this 
recent vtork, except wath respect to cardio- 
spasm 

/i Cardiospasm after vagotomy Our evi- 
dence from expenments wath monkeys, 
clearly indicated a persistence of this phe- 
nomenon for many months after vagotomy% 
and may be interpreted along the followang 
lines Vagotomy removes the cxtnnsic reflex 
mechanism for the co-ordination of esophageal 
and gastric movements and for the control of 
the relaxation of the cardia As we have 
repeatedly observed by catheter exploration 
and by X-rays, vagus stimulation by pilocar- 
pine and large doses of acetyl-chohne, causes 
cardiospasm (Fig aa) by' an action, presum- 
ably, on the parasymipathetic motor (efferent) 
endings The locus of action is quite penph- 
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er»l, ■ince ttbeae drug*, In our operimcg, tn 
o«UB the Cixdio*poni evro In the vwjto* 
mixed tnlm*]. After vigotoiny the coomthm 
at the audia. ti one of acJaicsia or removal of 
the oordinatiaj reflex. The co m po u ent of 
this reflex, -wMch U Important for the entry of 
food Into the atomach It the of relax* 
tioa- After vifu* aecdoa, therefore the 
cardia doe* not relax p ruj w ly Whether 
there be a true ipaxm In a^Oon to thefanore 
to relax -wfll depend on the itate of the local 
muaaflar tonoi and doubtlm thb vanea 
from time to time ukI animal to aahnaj The 
cooftanry and pemitence of a true cardlo- 
tpasm In monkeys auggexts that thla aotmaJ^ 
In contrast to the dog and cat, hat a high In- 
truulc tone of the canfio-eaophageal moacula 
ture. The queatkin arite* may thi* be cor 
related with the known occurrence of atrlated 
tansde fiber* In the lower esi:phagut of motH 
key* (and man)? We condode that the 
adaptatioci of the awdianttm of the cardk to 
the IntemiDtloQ ot iu normal Integra 
dofi depend etpon the heal nsotinty cootroL 
The leoooth muade wall of the cardia of the 
cat arid dog may be expected to atatme a 
peristalUc hmctloQ although la the aorsial 
animal (McSwIner Alvarei) It* ooatractkms 
are 'took” rather dran “chTthmlc The 
monkey'a cardia, rich In ftriped motde, U !m 
able to develop rhythniklty and evince* a 
hlgb grade of ^tomt* ( postural" cootrsc 
tim) after vagal tectlon. The fluidity of the 
food and the xiie and character of the btdi 
rwatlcnTed play a corre^wndingly D»re tmpor 
tant r61e In the or erc oalng ^ the hand i cap 
to the feeding In these animal* 

B St c r e to r j diftitria»crt (wrirfe) / Aad 
Uy In i8 examinatiorts on 6 vagototnlrrd 
Indicated In Table I (lait column) 
there was never ohserred any duninntioD In 
the tide following a farm* gruel leil meal 
adminlitered Into the ttocnacb via a lobe. If 
anything, the addlty wa* rather Increased 
after the bflateral ragotoeny Obterratkm* 
have been made at early as the rirth day after 
Tagotomy The unilateral operation was 
qmte without daDosatrahle eflect. The cwn 
pHation of food reaidDe* due to the itasU b 
gullet Twl stomach could be overcome by 
washing out with lokewacm w»ter prior to the 


gMag of the te*t meal, without mateiafly fc. 
fluenang the reanlt* of the gastric tmly*. 
In the afrlmtli •urviviaj «bdlijjhr*tiiatk 
vagotenny for kmg periods, a carcfol <&t pfe 
jd to 48 hours starvation proved td«wt< 
preparation for the fractiocai gastric taalj* 

a liucui Evidence of adequate naif« 
aeoetloo waj obtained b ail gtxteic 
from vagotomixed anlmak Blk was raxily 
enoountcitd 

j y egeUmy emS Ike anacUUy ia* U 
traetntric'olar) fUocarphu tr 

Aa reported p ccr k i usly (19) pUsou 
pine cauMd a complete aboUtko of gitTk 
aridity (not a£ccting total chlorides) at the 
following threshold (» kflogam) doses, rb 
fi) o * rnnHcram via utml cerebral ventride, 
(») *.0 mnUgram intxavcooruly and (j) Aj 
cnUlgram sohaitaneouilv After cocmiete 
xabdaiphragmatlc vagofotny aolmalsfufltd 
to show the anaddlty eflect with btrara- 
triodar bjections of pilocarpine b dewes of 
o.y and a5 mHlignun per kuograa, bot 1 0 
and 1 $ gflhgrarD* dcM g»n the typical 
response: Anhnal *6 alter vagotoay ihowtd 
anacsdity fnna intraveptrinilar pCoc a r pa e 
b do«* of 0.5 mllligruB per kflofram (two 
occaakros) Larger ckees of pflocaiipfne wm 
rfccflrc b produdng gastric aniddlty b 
■vagptomiaed monkey*, Noa. i8 ij I Be- 
fore vagofomy animal sj showed anad^ 
after an btrareDtricnlar b}ectloo d acrtyl- 
(tmetbyl choline b a dose of 7 o mllHiitoa 
per kllognua. Uter the vagotuny 8 5 mllS 
grams per kflograin wen unable to tbooihthe 
gastric aridity but 100 and if 5 mUBgiam* 
succeeded These data suggest that any rth- 
tag of the htra yen triad ar threshold for the 
uiaridlty effect noted irith parasyrnpatho- 
mhnetlc drugs b sHght, never rearithig the 
btravenous threshold Vagotomy thetriore, 
has lent no definite support to the p owMl ^ 
that the low btrsventricalar threshold wc 
the anaddl^ effect aright be doe to a 'c®- 
ttal action " of the drag, and we are not p*^ 
pared to subscribe to this expisnatioa until 
more convinring eridenen b* addo csd 
4. DUatsiion an tJm rtit of Iht *aff h 
trie ttenthn- HartxeD (1950; asbgdegss* 
carefuIlycDeitToDlnf thepsycnlcfschw 1®^ 
the (meat) text loesl aridity for 6 weeks be- 
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fore, and 5 months after, operatn c vagus sec- 
tion Four animals vn\.h prcsumablv com- 
plete severance of the inlrathoracic vnigi 
developed a marked lowenng of gastric 
aaditj One case, m w Inch the posterior v'agal 
trunk was missed, showed unaltered airves 
Two cases of subdiaphragmatic vagotomy 
(probably incomplete) gave variable results 
Vanzant (1931) found that 4 of Hartzell’s 
dogs which survav'ed bilateral vagotomy (in- 
cluding 3 of the mtrathoraac route) ran an 
almost normal acidity after a year or two 
Shapiro and Berg (1932, 1934) found that 
cv cn shorter times (4 to 6 w ceks) sufficed for 
recovery to an approamatelv normal lev cl of 
the aad secretion in a Pavlov pouch and in 
the gastnc remnant after v agotomv combined 
with a subtotal gastrectomy Friedenwald 
and Feldman (1932), using an alcohol test 
meal and histamine stimulation on a senes of 
22 dogs, obtained little evidence of hj-po- 
acidity after a v anetj of partial v agotomics, 
but severance of the posterior Oeft) vagal 
trunk occasionally effected some h) droclilonc 
aad lowenng Thompson (1930) found that 
bilateral subphrenic vagotomy lowered the 
gastnc secretion in the pvlorcctomizcd stom- 
ach ol dogs, but attributed a major rOle to the 
neutralizing influences of food proteins and 
regurgitated bile Dc la Camp (1929) noticed 
that vagotomy did not abolish the histamine 
hyperaaditj and tendenej" to peptic ulcera- 
tion in expenmental rats 
Hartzell (a supra) revnewed the earlier 
hteraturc The importance of the r61c of the 
vagus nerves in the regulation of gastnc 
aadity came to be recognized in the latter 
part of the 19th century Hartzell ated Duc- 
ceschi (1917), Bircher (1920), Stierlin (1920), 
Borchers (1920), Latarjet (1922), Foa (1927), 
Dudek (1927), and AHarez (1929) as obtain- 
mg cxpenmental evidence (chiefly on dogs) 
that dimimshed gastnc secretion could result 
from operative interference with the gastnc 
vagal innervation, espeaally in conjunction 
with additional surgical procedures such as 
the Pavlov-Heidenham pouch operation or 
partial gastrectomy 

Physiologists distmgmsh several phases m 
the normal stimulation of the gaistnc secre- 
tion Pavlov (1910) discovered the initial 
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(first phase) reflex (or psychic) secretion and 
believed it to be dependent upon the integrity 
of the vagi (tlic efferent path), a conclusion 
supported by Farrell (1928) Orbeli (1906) 
noted after vmgotomy a marked reduction in 
the secretion of both aad and pepsin in Pav- 
lov pouch dog fed vta a gastnc fistula He 
concluded that the reflex secretion continued 
from the stimulation due to the food in the 
stomacli, even in the absence of a psychic 
factor The fact that some pouch secretion 
did occur in Orbeh’s experiment suggested 
that a stimulating substance (hormone) is 
carried through the blood stream from the 
gastnc remnant to the fundic pouch Edkins’ 
gastrin (1906) was a secretogogue extract of 
the gastric (antral) mucosa and Popielski 
(1909) and others showed that a number of 
tissues can jneld similar extracts Rasenkow 
(1925) recorded a stimulation of both hydro- 
chloric aad and pepsin seaction in one dog 
after transfusion wath the blood of another 
dog which had recently been fed Lim, Ivy, 
and their co-vvorkers were unsuccessful in 
demonstrating this in a crossed arculation 
experiment Ivy’ and Farrell (1925) were 
able, how cv cr, to transplant a gastnc (greater 
curvature) pouch into the (lactating) mam- 
mary’ gland This pouch was ultimately’ with- 
out its old blood and nerv c supply’, yet it gave 
a typical secretion (a) when food was ingested 
into the gastnc remnant and (b) when the 
pouch itself was stimulated mechamcaUy 
(balloon) or chemically (food) Klein and 
Amham (1932) successfully’ repeated this 
experiment and Klein (1932) further made 
pouches from the mucous membrane alone, 
without the muscular coats and plexus of 
Auerbach The same secretory powers were 
observed, and the high and constant level of 
the total chlonde values were espeaally noted 
Carlson (1919, 1923) recorded that vagotomy 
failed to abohsh the “contmuous secretion” 
of the resting pouch or fistulous stomach of 
dog and man 

Ivy and his co-workers have also studied a 
third or intestinal phase of gastnc secretion 
The evidence all pomts, therefore, to a cer- 
tain secretory function of the v’agus which 
plays the dommant r61e in the mitial or 
psychic phase of secretion but, once the food 
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hti entwcrf the •tomtcii loctl aad bofnioiul 
rtlcaol] begin to pl*y s more uid more iisiM>r 
tuj( ptrt, the refla (vagtJ) phcncmwn* per 
ristiog In t tabfldbuy rtle. 

Our own (I*u on nymker* contrfbutc ev! 
deoce to ot the \’{ew (hit the loaJ 

tric&nd lntcuiiiaI)ph*«esof tcid ftnd chWtde 
jCMtrk secmkm »re wefl ible to cootfaiue In 
spite erf the opentive »CTtTance of the wafot 
nerve*. 

OEjntiAL msctmiow 

/ lofirie tcidilv nkkd 

(lOJj) reviewed the experiment*! d»U which 
point to the porfcUl (oiyntlc) cdl »* the unit 
primarilj’ concmied with the gastric h^riro- 
chloric arid keoTllon In * scries of napen oo 
the pfc)*fcochemic»l affects of c**tjic aridity 
HoUtoder Ci>wgIU *od Gfhnsii (^6 47 4r- 
4<) give evidence that (1) the total cblondes 
ot the gastric hrkc naraliekd the cocctotr* 
tkw of rfectfoJ^-tes m the efreotat/ag Wood 
and (j) the wa/iam* fm icHlty obtainable 
ia the pure gEstrie joke of <kigs at* and 
hamuj wu de«e to 150 mllE-e^vfraientf per 
Hter (pH«0 9il 00s) whkh cigaiheaMJy 
Kcmnreated to ' laotoudly irltb the bbod 
cUoridee 'n^ese data hadicLted that the 

X tk csfla secrete ‘'aI^or^Jcrthlng’ tomaiD- 
tbe be efpdnbria between the gastric 
oxtentj and the Wood Thlslsanahv 

gout to tbe rUe of the renal gkiroenilus in 
orioe formattoo It coocerve* of each arid 
aecrttiag ctD pouring cart bj-drochloric add 
(or it* iDtenn«U*fy?) Ut meet an «a>otic 
reqaimneBt It ad^Cs of iadrridaal crihdar 
activity under (a) kn:*! control (meUboUte*, 
direct Btlmuh) awl (b) boraKma! iofloeticei 
acting via tbe bV>od stream, sod perfaapt. 
(c) secretory nerve tepuiw*, but tbe prim*i>' 
cootroDhig mcchanlMn U the omootk state of 
the blood relative to the gaatric content* 
Altbocgfa the daaskal descr^ba of tbe hi»- 
tolog) of the pistric muooea emphawres a 
preponderance of oiytitk crib la the fubdic 
glands, they are by no means absent from tbe 
pyioffc mucuta. as is evsdent from tbe obVrva 
tkni of Shapiro and Berg (1954) that tbe 
total aridity la the pyloric remnant after wb- 
total gastreeforay waa bat Uttie tower than 
that fa a Pftvkrv poudi made at the time of 
the operation. PrioUj and Mnnn (i93*)ri*o 


gave data to show that Uie pyioric 
can secrete an ibundana: of liTdroddcde 
add Shapiro ar>d Bog’s expoimenti ri*} 
emphasise that a very small tnjooEt ei *i3 
seaeting niocott can eWxratc a large tftm- 
tlty of acid, the fajpDcatkm being that & 
oamofu; eoulUbtalkm loestVncd b unfitk 
under oeuW all conditkm* Bcabcm (mj) 
found that figatfcio of IhegastrkwsafkpttCr 
aecTosai the stomach and kBkd the 
or more ojaalbr a colUteral dreriatua 
cmlcklr drvdoped and permitted OS' 
tfaualKm of a normally a^ gastric secrctlce 
Vanattona fa blood supply would seem, thee 
fore, not to earn an appreriahle faffaacs ca 
the atlainmmt of tbe oamotk egoStriaa 
Altboo^ these ded actions are tenUtbe, k 
would seem dear that the aridity b very 
(Hftnilt to faBoeore by experfasmtal pro- 
crdorei almtd at its fumlamoital methamn 
Theft b no eviicoce (0 impUcate (he raao- 
iiwrtor nerves as a direct iaefar fa tbe control 
of gastrk acidli) Vascular b m fke m cBt b 
ooo^ttoos of dbturhed owtiUty (e g . ipeea) 
IS a bypotbeiical and onSkriy CDOtincrwr 
TV only cataUbhed bos to date are Um the 
gastric mtraaa can tetxelc addetovided h 
has a Wood supply and all coomdon* rihe 
tire to sthoulalfag gastric seottwo la rrirt 
an Incrcsaed blood supply (UiQt Ivy xad 
VcCaithy) A direct ieaeU*Dtue action flf 
the vari upon the add secretfag crib wtnU 
aenn uriy from the ocosmnee of aridity b 
the gastric Jalce from a Paviov but not Ijtbb 
as Hridenhaia (dencrvited) pooch fa re^nnse 
to pffrcfaie »rbTmll (paviov Ivy) It fa quite 
Ceftifa, however that the are not ■» 
eaaeotia] pathway for the aecrttnry inanfae 
afact the vagtrtomlaed stmnati or pondi se- 
creles arid m resp o nse to hlUamiae and iocsi 
nseeVnkai and cheoucal atnnnh sa^ra) 
Tv data tbos tevi to mfaiaabe the hnpor 
tanch of \'agai Influence* on the add seotrioo 
Had poinl to tbe dradation a* the immediate 
coatroflirig factor Perhaps aotne 0 ^ mar 
be shed upon the quearion by the stody of the 
p« T»n>n>iT^ of hbtQmfae aridity and fatragas- 
tnc (or poc^ tempcratiire*, twd as an fada 
of the drcubtoiy actfvitv by TUesaeo **> 

(1933) , . 

On tbe other harvi, there fa abundant evt- 
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dence that the “organic” secretions of the 
gastric mucosa are under the regulating in- 
fluence of nervous factors, both evatatory and 
inhibitory (Pavlov, Babkin) We may refer 
particularly to the data secured by Babkin 
and his collaborators on the composition 
of the gastnc juice from camne pouches 
under vanous experimental conditions Bab- 
kin and Komarov (1932) have stressed the 
importance of the viuats secretion In addi- 
tion to “\nsible mucus” (from the surface 
epithebum) there is “dissolved mucus” which 
IS secreted, in all probabihty (Babkin, Web- 
ster, Komarov), along wth the pepsin from 
the “chief” cells of the gastnc glands Mucus 
(free and dissolved) is able to neutralize a 
considerable degree of free aadity in the 
stomach, espeaall3'^ at the beginmng and end 
of the secretory penod, it also possesses anti- 
peptic powers Babkin found that the com- 
position of “mixed gastnc jmce” depended 
upon the type of stimulation by which it was 
called forth Thus (a) sham feeding (involv- 
ing vagal stimulation) and (b) pilocarpine in- 
jections (small doses, subcutaneously) result 
in a juice which is nch not only m aad but 
also in pepsin and mucus, while (c) true feed- 
ing and, espeaally, (d) histamine injections 
give a highly aad juice poorer in organic con- 
stituents Two experimental comphcations 
must be ruled out, viz , (i) an irntant factor 
assoaated with inflammatory products from 
the mouth of the pouch or with the sampling 
apparatus, and (2) reflex factors assoaated 
with the peritoneal and other injury durmg 
the penod of a few weeks after the pouch 
operation (ref Shapiro and Berg) After 
ehmination of these techmcal difficulties, there 
remains good evidence that the organic part 
of the gastnc juice is secreted as an alkahne, 
chlonde-nch matenal best exemplified in the 
small volume of “continuous secretion” ob- 
tainable m the “resting phase” of the pouch 
If a major r61e (Babkm) m the neutraliza- 
tion of the aadity of the panetal cell secretion 
can be ascnbed to the alkahmzing effects of 
the orgamc secretions of the pnnapal and 
mucoid cells, it is easy to explam any varia- 
tion m the aad values of the “mixed juice,” 
even from a gastnc pouch where casual fac- 
tors such as swallowed sahva, food, and regur- 


gitated bile (Boldyreff, 12) may be completely 
ruled out Our data on monkeys are not free 
from the complications of these “casual fac- 
tors” but, in an analysis, do afford evidence 
that the gastnc neutralization mechanism 
can be extremely effective in these animals 
under certain expenmental conditions Thus, 
pilocarpine (29) and acetjd-/3 -methjd chohne 
(30) can produce a complete anaadity in 
from 5 to 10 minutes when given m sufficient 
dosage via intraventncular, intravenous, or 
subcutaneous routes The mabihty of va- 
gotomy to alter significantly the intraventnc- 
ular threshold for this effect, is interpreted as 
strong endence against the entertaming pos- 
sibibty of a “central action ” An alternative 
explanation, based on theoretical considera- 
tions, IS tentativel}'’ advanced as follows 
Presuming the anaaditj’^ to result from a 
gastric neutralization mechanism (a supra), 
It will require a continuous secretion of suffi- 
cient alkabnizing matenal throughout the 
digestive penod Subcutaneous admimstra- 
tion of parasjTnpathomimetic drugs directly 
stimulatmg the chief and mucoid cells, would 
require the largest dosage owing to the slow 
rate of absorption aw this route Intra- 
venous injection would be expected to get the 
drug to the penpheral locus (the gland cell) 
most quickly, but the rapidity of ehmination 
and inactivation of the arculating poison 
would militate agamst a suffiaently prolonged 
action to be really effective The temporary 
effect of intravenous injections of acetyl-/3 - 
methyl chohne was espeaally noted (Fergu- 
son and Smith, op at ), although it w'as not 
stnctly confined to this route of admimstra- 
tion Intraventricular mjection might be sup- 
posed to have the advantage of a moderately 
rapid absorption rate coupled with a con- 
tinuous absorption over a long penod* thus 
mamtaimng the effective neutralization of 
gastnc aadity by the “orgamc secretion,” 
with the minimum dosage An analogy is seen 
in the supenority of the mtrapentoneal route 
for contmuous absorption of glucose sahne, 
and the barbiturate anesthetics, etc. The 
antagonizing action of atropine (again a 

iThe litCTitorc yields Insufficient infonnAtion ns to the tate of absom- 
tion of dinoK'cd fubsUaccf /nm the cerebral \-eatnde*, and we are at 
^ ^ expenments by which wc hope to throw 
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pomberai ictiDn) u qdte In utord thb 
expmutSon. 

3 ffertt of xicmadi axd tdctr for 

maXi^ Mik±i espcrimeiitil ikotk has been 
done on the rdatioQ of pqrtlc nicer to (be 
neun>nK>tor »nd neuiD-iecrttory rrw<4tj.nUTn« 
of the ktoemich, tnd a full account of tbe nuber 
cmfliddn^ ntcrature appcan In tbe artidea 
by Grtjgio (19^6) lIcCtnn (1919') Coafabig 
Umj) awl Beat and Orator (103.1) The 
rabbit hn* ujuafly been employed wWcb la 
□nfortnnate aa tms animal may tbov gaatrk 
leiion* after a -wide vanctir of agjenmental 
procednm and becanae It b prone Co aericpm 
aemelc from vagotot^y or ^ilaodicticntomy 
(Alvarez, ipipl Doo were uaed by Latad 
(1913) In a actiei irMci Included ro caaca of 
bcmonbagic eroiiooa and ulceratiacia IcAow 
Ing tobdUphra^madc vatotomy Tbe fofiow 
ing cowiniioru may be drawn from a aorrey 
of the literature (x) hanofritiiilc leriooa and 
acute eroaioiB (aomttlmet prorating) are 
much enrler to prodace than trxM (chronic) 
pe{>tic nlcerv bdiatiQf that the underlying 
patholosy b far from ilmple bat mufl etk 
brace & number of rarytng factors (») v* 
gotomy (bflacecal) b Uhdy to be foSowed by 
such leoooa, but apUncfankotocay and abo 
adienalectamy(T] 91) are probably even more 
effective in pcocadng eroawna the incidence 
of leiloQs variei greatly In the diffocDt 
records (3) kntatioo of tbe vagi may be a 
factor (Singer i9>3 Stabnke, 1914 Eepplch 
icwr Lorenzi, 1916 daEa Vedon, 19^ rt 
al) (4)Okkclj:’ (I9»^)saggeftioathaip*tho- 
k>gkBl changes In the vagus nerves, « b the 
T^pl noda (anger 1958) may di^»ae to 
olcer ckronlcity is not aupported by eapert- 
mental evidence (Best and Otatoc i93») 

\Vhlle the enent to which the central 
oemni* jyatem is mg^Ucated In the ulcer 
orohieffi (McCann 1919 Cashing xoAt) h 
Mycmd the scope of the present dlscxBsfon it 
mar be noted that the eiperieooe of Fulton 
and aseodatti In the \ ale laboratory soggesU 
a Bgnificant inddenct of alhnentmry ItsioQa 
in jBonheya with e^Jcrimental injury to the 
hypolhalmui, confinnhig Cnaldng'i human 
daU and those of KeBer oc dogB 

No dlacuflidoo of the pbamacologlcal ap- 
proach (Weitphal, J913 Friedman 1918 


VnderhflJ and Freiliek, 1918 light. Bhw 
and Kendall 1031) will be atUmptedbejoBd 
Doting that we have given xj roonkryjosera 
handled btraventriaUar mjedwos U pU®. 
qarpfne in doses from 0.Z5 to 1, i 
per kCqptiB wlthotit the ifi^est rrUtax 
of gastric or intestinal lesfoos that cnld ie 
related to tbeftc bjeetkaa We hare, c« 
Occasion evm admiriUtcied dDote bythodlo- 
rtc add to cmmteract the auaddhr noted h 
these a p e jtmcnto One animal, only ihncd 
a smaQ pepdc uker cm the lesser cm r at ar e 
at the e^ of one of sevenl Uneai ahoibes 
cansed by the prtvioos Ptsaige of t hard 
ttoauuii tube. In life uda tcimsl shoved 
hyperacidity barely affected by toaasiTe dotes 
of pDocaipine (*9^ 

3 AffiUoJioMj to fit swiay tf feftk 
tiUtr C^caJ espeilence has amply demoa- 
Sliated the wed for contnd of the gastne 
acidity as an Integral part of the treahaeut cf 
peptic ulcer Our aperiments ob menheys 
show that vsnottanr may be foiloaed ty 
gutnclaiciDS(aIbdt rarely) Thepneehtre 
u IndTective b oxuioBbg the gastoc sdeSty 
of these animsis. Our aute data ormd the 
ability of ptmympatho mm ietic anifi, sort 
ably adminw tfmf to thofish the mmil 
gaalric aodity althoogh faflore vis rtetaded 
with one case that deTel<^«d a traamitk 
ukcT Apart Irom the strong condmaadDO 
of these drugs ob aerxmat of thcii un pufiBft t 
dde-rtaclJona, they woald not be suggested 
for chnlcal use b the light of the prerfcioi <fi»- 
oiaaion. Varotomyandiubtcitalgastrtctriny 
prenrtri uarqnhle are also to be ceBSttred Ux 
same identlSc reasons Actual" gastde 
aodity represffita tbe adndrture of 
b ydfoddonc acid secretion of the parfrtal 
celb with the ■tv»iinhif>g sccretioQS of mucus 
ami pqvm Eqjerhwiital attempts to aboQjb 
addiW by leioeilng add secwCiw are baeaa 
to fait, because the oiyntk celli, if they fuoo- 
thm at an will secrete mazhnaliy (»a deter 
Tntn#r< by ricnple omotic coosideiatlotti) and 
that activity fs not oodffiaiife by oatvter 
tkin mucosal rejnovaJ and vascnlar dtasg® 
Tbe practical amtrol of gastric aridity K 
therefore, largely a matter of simpie B«trsE 
laDoo ^\rth vagotomv arid gaiti»rti*i 7 
onopUcated nenliaflifaig lactofs may be » 
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troduced (i) disturbed balance of secretions 

(2) uneMiIamed postoperative hypo-acidit}’, 

(3) alkalmizmg inflammatory materials in 
stomach remnant (postoperative), (4) regur- 
gitation of bile (largely discredited) 

In conclusion, therefore, it may be argued 
that, m so far as they aim to modify gastnc 
aadity and motihty and so alleviate the 
sjmiptoms rather than strike at the cause 
(still, regrettably obscure) of ulcer, surgical 
procedures are open to the cntiasra that they 
interfere more or less senously -with the nor- 
mal physiological functions of the stomach 
Both the movements of the organ and the 
aadity of its secretions are amenable to a 
certain degree of control by medical measures 
such as rest, diet, alkahes, “muan” (Brown, 
si al ), drugs, and so on There are defimte 
indications for surgical interference, e g , 
hemorrhage, perforation, obstruction, or dan- 
ger of neoplasm Gaslro-eiiterostoviy has been 
proved efifective in neutralizing the gastnc 
aadity by a reflux of alkahne bile A number 
of surgical details must be followed in order 
for this operation to achieve the purposes for 
which it IS intended, viz , (a) rehef of obstruc- 
tion, (b) regurgitation of hile into the stomach 
It may fail m certain cases and in others be 
followed by comphcations such as ulceration 
of the Site of anastomosis, etc. Nevertheless, 
this type of operation has been much used 
where conservative measures have failed or 
where economic and occupational reasons 
mihtate against effective non-surgical treat- 
ment It IS thoroughly rational m the hght 
of the foregoing physiological discussion 
Whether the same can be said for the more 
radical surgery of denervation and subtotal 
gastrectomy (particularly m the absence of 
the ated “major” indications) may be dis- 
oissed not only from the dimcal viewpomt 
but also from the standpoint of the condu- 
sions reached m the review which we have 
presented concerning the underlying mechan- 
isms for the control of the stomach functions 

SUMMARY 

Complete operative severance of the vagus 
nerves of the green monkey (m the neck, 5 
cases, subdiaphragmatic, 5 cases) resulted in 
the following sequelae 


1 Cardiospasm, of a persistent type, 
occurred m all cases, there was evidence of 
gastnc hypotonia and of delay in the onward 
passage of sobd foodstuffs 

2 The aad tide following a test meal was 
not lowered in the 6 animals subjected to 
fractional gastnc analysis 

3 Only a shght nse occurred m the intra- 
ventncular threshold for the anaadity effect 
premously found as a typical response to in- 
jections of the parasympathomimetic drugs, 
pilocarpine and acetyl -p -methyl choline 
(hydrochlondes) 

4 Two animals showed mucosal erosions 
at autopsy, one case in the stomach and the 
other in the duodenum, the latter leadmg to 
the death of the animal 

The possible r61e of the vagi m (a) peptic 
ulcer, (b) gastnc motility, and (c) the secre- 
tion of the gastnc juice, is discussed Con- 
sideration IS also given to the apphcation of 
the physiological data to an evaluation of the 
rationale of gastnc surgery 

It IS a pleasure to record our thanks to Professors John F 
Fulton, H. G Barbour, and G R. Covr^l, of Y^e, and 
A. D Keller, of Alabama, for their unfailmg interest and 
helpful suggestions. The e-tpenmental rvorL has been 
fnalitated ^ a mnt of the Committee on Research Funds, 
the School of hiedicme, Yale Unuersitj 
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EFFECT OF TOTAL HYSTERECTOMY UPON THE OVARY OF THE 

MACACUS RHESUS 

An Evperimentai, Study* 

THOMAS H BURFORD, A B , B S , and ALBERT W DIDDLE, A B , A Jf , New Ha\'EN, Cos-NEcncuT 

Department of Anatomj , A »Ie Unh-mitj School of 'Medicuie 


T he uterus, that venerable organ which 
in one mood provides mankind with its 
first shelter, and in yet another sub- 
jects woman to a great proportion of her uoes, 

IS unique again with respect to its position in 
the realm of female sex hormonology Stimu- 
lating no httle investigation as to its part in 
the complex mterplaj" of reproductive auto- 
coids, and mirronng so acutely the effects of 
these cryptorhetic influences, it has as yet 
been assigned no definite rdle other than that 
of anallary passunty, dominated and coerced, 
through the ovary, by that glandular autocrat, 
the anterior pituitary Definitive evidence in- 
dicatmg an endoerme contnbution on the part 
of the uterus would doubtless be as gratifying 
to the harassed chmaan attemptmg to explain 
away an early post-hysterectomy menopause 
as It would prove stimulating to the endo- 
crinologist 

The present experiments have been an 
attempt to shed some hght on the subject 
from the expenmental standpomt 

LITERATURE 

Studies on the human ovarj'^ after hysterec- 
tomy are conspicuous largely for their lack of 
ewdence Werth (1902) desenbed an increase 
m the size of the foUicles with a conspicuous 
absence of foUicuIar ova m human ovanes 
following hysterectomy, while Keitler (1904) 
observed what he considered a significant 
diminution m the number of folhcles after 
exasion of the uterus Jacobsohn (1914) like- 
wise reported fewer folhcles present m the 
ovaries of hysterectomized women 
Virieberg (1915) and Hawks (1921) have 
desenbed cystic ovanes found at a second 
operation following hysterectomy 
Lmdig (1022) noted follicular enlargement 
foUowmg the removal of the uterus m women, 
while Terada (1921), m an expenmental 
study, observed folhcular atresia m the ovanes 


following hysterectomy Schubert (1930) was 
able to find no ova after utenne exasion 
Regardless of the discrepanaes m the re- 
ported condition of the ovary after hysterec- 
tomy, there is general agreement among 
clmicians that removal of the uterus does 
hasten menopausal sjmiptoms 

Sessums and Murphy (1932), m an analysis 
of 91 cases of hysterectomy with complete or 
partial conservation of ovanan tissue m 
women below 36 years of age, report the ap- 
pearance of unmistakable subjective meno- 
pausal symptoms in 43 per cent before the 
age of 40 years 

Attempts to adduce evidence of the m- 
fluence of the uterus on the ovanes from the 
purely expenmental standpomt has been but 
little more convincing 
Marshall (1922) states that the ovar}"^ of 
the rabbit is found normal 10 months after 
remo\al of the uterus, and that hj’Sterec- 
tomized females accept the male Long and 
Evans (1922) could detect no effect from hj’s- 
terectomy on estrus in the white rat Hart- 
man (1925) states that hysterectomy has no 
effect on the cycle m the opossum 
Removal of the uterus has no effect on the 
voluntary activity of the white rat as shown 
by Durant (1927), and Deanesley and Parkes 
(1933) have reported that hysterectomy is 
without effect on the estrous cycle of the 
ferret 

Siegmund (1933) found that the ovanes of 
young female dogs do not lose their ovulatory 
acDvity after hysterectomy, but ates the 
work of Zimmerman who found that hysterec- 
tomy in young bitches was followed by mark- 
ed histological changes in the ovanes, charac- 
terized by dismtegraDon of the eggs, forma- 
tion of cystic folhdes, folhcular hematoma, 
and the absence of corpora lutea 

Probably the best substantiated endence 
indicating that hysterectomy influences the 
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m-mmn cyde fa the wotk of Leo Locb (igxy) 
wbo •hoired th»t hyfterectomj’ /oQowJng 
tmilation In the guJae* ptg realtt in penfat 
cDcc oJ the corpuj luteom. Mofe mentif 
AideD md Hanimood (1953) h»ve fooiid th»t 
nanovalof theuteroa ui the r«Wrft li Wioired 
by pfokmjitioo of the hie of the cwpo* 
lateum, wl that th3< peidsteooe of the corpus 
lateuin is not merely qI one form, bat of 
panUl fimetloa *s veO tinoe poetcopuUUvy 
OToUtioa does not occur in these mlmalii 
The period of corpus loteum penisteDce fa, 
howev'ej mudi iWter in the rri>bit than io 
the guioet pfg. 

Sosums and hluiphy (1933) In & senes of 
experiaeotj on nhl^ts tUte that b^erec 
tomy in these aniTna T< tended to Inhfbu estns 
and prodoced degeZKratire and Inhlbftoiy 
chan^ in the OTBtia- These irorkers brilcvc 
that esriomelrfal antotnnaplaoti Ihnit these 
ioHUtory and degeocr^ve dban» and oon- 
dode that the ariatoetrioni probably eioho- 
nUea a bormooe which indiKsces the ovary 


or corpora at opcratlofi. Total fopriTiEial 
hyaterectomy and total bOateral olnattc 

tOTiy waa oiriicd cwt fa eadi aaJmaiOTBTa 

from 4 animafa 1 matore tad j Immititte. 
nrre studied for controU 
Optn^ht frt0iKn The anirmh ret 

aacstbetfaed with ether and entheterfaed IIk 

abdomen was riiaved, prepared with UAy 
and alcohol, and dr*^ with a n«0< bps- 
roUuav sheet. K mijfac locfaicn was tmAf 
Irtan just above the symplMfa to a pcfea i 
oeatinieter below the mrthPV p*- The pci- 
toaeum waj carefully opened and the present 
ing vfacera carr/oHy piied away srfti fxaa 
stripe mefstened la warm, sterile uifac. TLe 
ctersa was then picked op and measond it 
the level of the ntuine homi The onrio 
were also TMasmed care being uaed not to 
Injure them. The tubes wire dfascrifd Irw 
from the ovaries, met} cnlouiprtcasrtlcinsbeBi); 
taken not to dfalurb the ovarian blood nppfa 
The bnxad ligament was divided between tie 
abdominal w^ and the uteroa. chvfaioo being 


Murphy (1934) failed to tori any changes 
fa the Wright ^ the ovufes in the white rat 
foOowfag utertoe eirisioCL 
Mwromari (l93s^ foond that by it er ectonty 
in rata was foucirEd by prokmged eatna and 
that rata fa which pr^loriged es tiua occurred 
ifwotiBeocaly showed strode uten at tu 
topay This wotkef Idt tnat these resolts 
indicated that the atmia ellhej destroy* large 
amoanta of theehn or fahiWta ita foTtiutJoii, 
and that with the withdrawal of thia mfloence 
the eras* of theelia continues to keep the 
vaginal erathdrom fa a stage of active estras 
Such a view sctmi scarcely tenable when one 
reflects hr osed but 8 agiroafa and doe* 
not menrion such control oooditlons as diet 
and environment. 


carried to the point at which the pentooma 
fa reflected poriulorit om the reefaa tad 
aoterioriv over the bl-ukdg 
At thfa pofat the otenu was rievried by 
means of an Ailfa tM the peritnaeea 
stripped from the krwer setmest, the perflo* 
orum being reflected backward and don 

ward. The vagina was damped ofl Jast brio* 

the cervii by means of a Kelly efarnp »d the 
ateros and cerrix were remov«i Afler tar 
boHarioci, the stump was dosed with apwse- 
strfac suture and the peritoannn was broujit 
tofcther and dosed over the stump After It 
had bees deterxoined that no bfaedfag was 
occomng the ovaries were caiefuDv Isolated 
freon the snircnindlin vfacera and the »hd^ 
men was efos ed by means of fatir rows tf 
aahuT* A tx^jpSoa dresafog wta *ppb*3 to 


txptanmrtAi 

Five fonrie Macacus rhems monkeys were 
Qsed. Two of these- were mature, having 
definite menstmal reccads and ahowfaj recent 
corpora at the lime of operatloD The j re- 
mfflritng were immature, as evidenced by tfat. 
history of no menstroatioci. Immature tvw of 
tci skin and the absence of larRt firiildes 

JS.'K.sSi.s B:tS'.ar.5''iSSt!id 

^ «*« H wr tin *»*<) 


lha ootn wound 

Following operation the maukeja were tfc- 
aerved daily tor color changes la the 
skin,'* and vegtnal lava|n wffc done every 
second day The arrim^ were etpioetd ^ 
fatervais and meatufcments made of the 
ovaries as acQ as obswvatKttts foe Urge 
foUides and oorpe** Jutea, M lh«e tfai^ 
caw was taken fa 00 wise to tianmante the 
ovaries 
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V agmal lavage technique The method used 
was that descnbed by Hartman (1932) A 
umform quantity of 2 cubic centimeters of 
physiological sahne was used to make each 
lavage, the fluid being withdrami and rein- 
ject^ into the vaguia three times One cubic 
centimeter was mthdrawn and placed m a 
vial and the sediment allowed to settle over a 
period of 12 to 18 hours The amount of 
sediment was read at the end of this time by 
means of a scale 

Lavages were made on the average of three 
tunes per week' 

At the end of the experiment, the animals 
were sacrificed and the ovanes removed and 
studied from senal microscopical sections 
The number of normal, atretic, and polyovular 
foUicles was counted and recorded in each 
case Miaoscopical studies of the exased 
uten and tubes were made, particular care 
bemg taken to obtain sections through the 
entire lower portion of the cennx at the hne 
of amputation 

The pituitary glands were removed at au- 
topsy and submitted to another investigator 
for later cytological studies 

OBSERVATIONS 

From the amount of sediment m the vagmal 
lavage it was possible to determme the tune 
at which a recent corpus luteum could be 
expected This was confirmed m three m- 
stances by operation The time interval be- 
tween the pomts of highest sediment content 
was fairly constant for the individual animal 
Histological sections of the exased uten 
showed that amputation of the cervix bad 
been complete m every mstance 
The condition of the ovanes from the time 
of hj'sterectomy until the tennmation of the 
experiment is recorded m the protocols 
A census of normal and atretic follicles 
found m the ovanes of the experimental 
animals is given, together with a census of 
control ovanes, m Table I 
Daily color records of the “sex skm” of the 
hysterectomized senes showed no vanation 
from the normal Throughout the experiment 
the animals remamed among the healthiest m 
the colony, and all showed consistent monthly 
weight gams 


PROTOCOLS 

Monkey zi This animal was considered before 
operation to be sexually immature because of the 
absence of menstruation and the pale color of the 
sex skin This was confirmed at operation 
July 19, 1934 The uterus and both tubes re- 
moved The nght o\ ary measured 9 b\ 7 by 5 miUi- 
meters, left ovaiy 10 by 7 by 6 milhmeters No 
corpora were present, although both ovanes con- 
tained several follicles 1 millimeter in diameter 
September 7, 1934 Fifty daj-s after h>'sterectomy, 
a laparotomy was performed Dense adhesions w ere 
encountered Both ovanes were firmly bound down 
The nght ovary measured 9 by 6 by 12 milhmeters, 
left ovaiy 9 by 5 s by 4 5 milhmeters No corpora 
or large folhdes were observed 

October 31, 1934 Fifty-three dai-s after the first 
laparotomy, and 103 daj's after hysterectomy, the 
animal was again explored Abdonunal adhesions 
were more marked than on the previous exploration, 
but the ovanes were no closer bound down than 
before The nght ovar>' measured 11 by 9 5 by 10 
nulhmeteis, left ovary 10 s by 8 s by 8 milhmeters 
The left ovary contamed a recent corpus luteum 
and several w^ developed superfiaal follicles The 
nght ovary contamed an old corpus luteum and 
several verj’ small superfiaal folhdes 
February 20, 1935 Two-hundred and sixteen days 
after hysterectomy the animal was sacnficed Both 
ovanes were surrounded by rather dense adhesions 
The nght ovary measured 8 by 8 by 7 milhmeters, 
left ovary 7 by 6 by s milhmeters No corpora were 
present 

High vagmal sediment levels occurred at 22, 23, 
25, 26, 21, and 22 day intervals, in the order given 
Monkey 37 This ammal was also thought to be, 
and later proved by operation to be, sexually im- 
mature. 

August 6, 1934 A total hysterectomy and bilat- 
eral salpmgectomy were earned out The nght ovary 
measured ii by 5 by 9 milhmeters, left ovary 12 by 
6 by II rmlhmeters No corpora or large folhdes 
were found 

October 29, 1934 Fifty-four daj-s after hysterec- 
tomy, an exploratory laparotomy was performed 
and the ovanes measured When the pentoneum 
was opened a formidable mass of adhesions was 
encountered Both ovanes were completdy swathed 
m dense fibrous adhesions and were freed with con- 
siderable difSculty' The nght ovary measured 8 
by 5 by 7 milhmeters, left ovarv' 7 bj s by 6 milh- 
meters No corpora or large foUides were found 
January 3, 1935 Nmety-sii day's after the first 
exploratory laparotomy and 150 day’s after hyster- 
ectomy, the abdomen was agam opened The 
ovanes were carefully freed from the surrounding 
adhesions and removed The nght ovary measured 
X2 by 9 by 8 millimeters, left oirary 10 by 9 by 8 
milhmeters No corpora or large follicles were 
present The blood supply to both ovanes yvas 
good The high levels of vagmal sediment were 
found at 20, 16, 23, 20, and iS day intervals 
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T<H 


Xffni<y^ TU* «altiaU lad nenr m«i*tr«*teL 

aM lhl» act, tc*etif«T »Iti Um p«k c^cft d the to. 
*lJo led ([| tq dtmUj llj* mlmal b^ore opention 
u fCTtull)' (MnatMiT TWt Impnxdan «u cm- 
finaed *t opmtioo. 

J“ly *3 »4J4 Th* ^tcTM fcod toba »en re- 
ttortd The n*bt cn*jy jne*nrmj 9 bf ; W j 
nuflfaBetm ind 0* Wt owy 8 by 6 br j Bttlb- 
fMfo. N« corp<*» or lirge fcffidei mere peant 

OtSeter p. jpu SeTeuy-JD dayi tJtCf bySerre 
tony tbc antnil «u eiiAnol tnd tiie crmlet meu- 
■rtd i1|bt oary 10 by 7 by 6 mffWa cten fcft 
oTuy 8 by 6 by 5 mJlii^tn No corpm or kite 
foQjclo r^en fo>^ Firm, desM em 

locsd mmuoKiiae batb 

NoTtrabc 3j ip^ FbetY-five diyi iiter Upe 
rotomy tad m d<yi after hytUrectoeny the tntmai 
«1 l( kiCtd tad the ortriet me tmr e d litbt ovary 
8 5^ 6 by 5 grffltmrtCT kit oraiy 8 j d j by 7 
austsetan; ^9 empon at hr^t npnidm] Ubdea 
co<aid be teen. 

Vt|;(etl krttei (luaed tbe crestat traonnt of 
terijnvTit preseot tt y«, 31 tad tp day atervtk, b 
tbt order gbrea 

Unity da. Tbt aciiad ns cuemv tM owa- 
ttmted nfokdy 

* 'y *6, IP3+, Total hyrtarectoeRy tad bdatcnl 




fpii^iectomy acre p^orn^ Tits rljit ovary 
naacm ti by 9 ^ 7 tmUn e t m , km tlie |rft 
«wy 9 by 7 fay 6 mimmetert The n*bt owy coo- 
Ulaed coe meat cerpot latrnm. 

September tSj 1934 Sixty dayt after fa7ttaec> 
toiay a Upamomy nr p ato o aed tad tba ovaria 
mjnoed Tbc nnt ovary mcanred 7 far 8 br 3 
mIQioietas the left onry 0 by d by 8 euibaaeten 
aad ceatauMd om tart* tnlMfc. No corpora am 
prttent m tttber oraiy 

Noreraber n ipw Forty-ae m day* alter 
bparelocny or 107 a3>i after bjatexedocty tbc 
anuDal aas a(aia npkrtcd. (Note tbc kft ovary 
aaa freem tbaabdocflitaalfpaa tbarfht aa* hound 
doan by adbeatoo) The rf|it ovtrr ersotantd 7 
byyby ynnlbmetm abtk eba We neaiarad lo < by 
iPbT p tnULaytax There acrt no kife oapctftdal 
tofljdc* m ntber ovary The Wt ovary caotamed 
an eU eorpn tateon mtmated at aboc t i mcaitb 
oU 

Febraary 1935 One baodted and iea daya 
allef ibe arcoad Upantotny and tt? *1^ 

h>ftetcctotay tba ammal aat aacrtSced fna rlfbt 
ova/y mwsfcd ro by V by 7 an^meitn tbe left, 
II by 7 by 5 tmHimetea No corpora or t**T« •ipar- 
fWri (oCKicf avre foead 

TbaxmtotaiDooDt of tediment by vtymal tava(a 
ocaiitedati7 »7,3i ** and tg day artO>«b 

ilnkty py Tto anjiml *aa a laij^ttainra 

ftmak aith a drinite loenrtnuU htatocy OpeatioB 
aat p cj fo ro e d Jaiy ts *W, *»d the ulem a^ 
tBi<* aw e rtoioved The mraan raMPtt or the 
ovariaeat tha tunc am rtfbteraty i»by iibyp j 
mDJimaun Wt ovaiy 0 ty * 3 by 7 J ffiuaTactan 
There aia jaeeent eoa leccnt corpta fateaffl to u* 


rfife ovary and eon Ui« WBtfc n tiA mrr (1 
t. dk««rT Th. 

vaacnlar and the tobo BMiiledlr k> Ferone. 

September ti 1^34 SI ^ d»\i after kjjtnrr 

n a faperoteroy aa* per^f w i j to tamtafa tk 
tkn ot the ovarfes Extatoive adbcMi aoe 
^CTaatercd, tod aotnt dlfficnlty ata l apo ka v ri a 
kntlof Ite Mt crvaiy IV nebt ovary ■aatrij 
8 by d 5 by a ndUuoeten and the Wt ervtiy aj» 
joead Ur W If by xo by rojriziuaefeia. Voewpoa 
ampmcntindUKiOTaiy fast ■ brat fobdenj 
prtaent In tbc Wt ovary 

3 jpj4 Sevcnty-tlaee day* tllrr 
la^tDmy and 133 daji after fajaterectoaiy tie 
aniael nw aacriSetd ana (bcova^ aerccoaMBf 
ptnaly The ovarian ButanxemenU am 

ovarTioby9by8mlBunetm Wt ovaiy 9 tpy « br 
7 ttubmetan No corpora or ki«t UEda atfr 
peaecni in dtho ovarr 

By ntia »2 itra«ir tbc Uffaxt ceafrmeit Wei 
Uficaxcd at »o. >7 jo, 15 and aj day Inlenab, b 
tbc order ncnCioanl 

rvAitcATtccj ca srpwr 
The Utenture conccTDinfi the effect of 
hjftdmclomy tipon the ovarw* m fw frtn. 
bdi« in MTtemejit Oinwil o t a m Tiy we 
tnanTmcma in tbdr opirdm tbtt the rcawtii 
of the utous b in micy cajes foOned by the 
praa&turt tppeanftce of nb^ectht mcao- 
panttl phcsMcnesu Interpreted M imfiailee 
fflDctxrnil bnptbTDcnt of ti* dvttio. Coo- 
crmfnf the »jjpau»Dce of the ortnei thfl»- 
•dva, Ibere u Icm igre q ac p t u to the type 
tM dcfre«of structu^ cbaafc found, but >0 
obfcervei* report chtngci d one •ort « 
ftoothcT 

Experiaiotii ttndiea, while olyvianly in- 
t«n«ble of coDtHboting anythhic toward the 
atu>;ecllve demcate In the proWem, lend to 
deaxmatrate for the tnoat put that the re- 
moval cf the uttmi ia without anv marled 
effrtl opon the ovarfa In the levml ipeoca 
atudled The wort of Loeb (1937) detuoft- 
•tratfn* pccaljtent corpora up to oo dsyt 
hyatweetomy foOowfog crvolatioe, the itudifa 
of Aedell arai Hanunood (1953) i n dka t lot a 
atetflif pciaistenceof tbecoqxalateuinlDlbc 
rabbit and the fir>dxrt|;a of Scajoiw and 
Murphy (1933) lodicatlog that hysterectomT 
bi t« rabbit U foflowed by ocjeMrati\‘e 
dumget In the ovary aj>d that cDdometrial 
iffijdxnta pJTveot ihc appearance of tb^ 
dianfen, are the nnat sugjfwvc todeertthuy 
tl» beat aulhentkaled of the wixl Indicating 
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that hysterectomy does influence the ovary 
However, it must be borne in mmd that the 
rabbit is m many respects a notoriously capn- 
aous experimental ammal The significance 
of the work of Loeb and of AsdeU and Ham- 
mond IS not dear as yet 
Regardless of the histological vanations 
that can be demonstrated m the ovaries of 
hysterectomized ammals, the final proof of 
ovanan activity, or inactivity, must come 
from an investigation into the functional as- 
pect of that organ Fortunately, the ovary 
lends Itself admirably to such a study The 
maturation ot ova, the development of follicles, 
and the formation of corpora lutea are all 
“anatomical footprmts” left m the wake of 
physiological transpirations, and by them we 
are enabled to trace sequentially, as it were, 
the trail of functional events through that 
organ The findmg of corpora is prim a facie 
evidence that the ovary is perfonmng its 
normal function, viz that of ovulatmg, and 
the penodic examination of the ovary, to- 
gether with a companson of what we accept 
as the normal, enables us to detect vanations 
in the rhythm as well as other changes 

The Macacus rhesus, like the female of the 
human speaes, runs a regular menstrual cyde 
with this exception — the summer months are 
normally ano’^atory The cyde averages 28 
days (Hartman, 1932), and ovulation occurs 
normally from the tenth to sixteenth day after 
the onset of the last menstrual penod, the 
average being on the thirteenth or fourteenth 
days (ibid ) 

The “sexual skin” of the female Macacus 
rhesus undergoes periodic fluctuations m 
color mtensity dunng the cycle Throughout 
the folhcular phase of the cyde there is a 
gradual increase m color up to a maximum, 
which IS reached dunng the third week after 
the onset of menstruation This is followed by 
a gradual subsidence of color mtensity until 
just after menstruation, when, with the 
development of new foUides, the color again 
begins to increase This has proved, m our 
experience, to be a valuable mdex of ovanan 
activity, for this colonng can be induced m 
oi’ancctomizcd monkeys by mjections of 
oi'anan follicular hormone (CoUmgs, 1926, 
Allen, 1927) 


Two questions present themselves in a 
study of this sort (i) Does hysterectomy 
prevent the development of sexual maturity 
m the immature female monkey? (2) Does 
removal of the uterus influence the ovanan 
cyde of the sexually mature monke}'? If 
either, or both, of these quenes are answered 
in the afiirmative, then the mechanism of 
that influence must be inquired mto Postu- 
lating for the sake of argument that exasion 
of the uterus does influence the ovary, then 
two possible explanations present themselves 
First, that the effect of hysterectomy on the 
ovary is a purely traumatic one, the damage 
to the vascular or nerve supply to the organ 
produang trophic changes Second, that this 
disturbance is due to an endocnne relation- 
ship, as suggested by Sessums and Murphy 
(1933) for the rabbit 

An analysis of the protocols reveals that of 
the three immature females, one, No 21, 
defimtely went on to sexual matunty, as 
endenced by the finding of a corpus luteum at 
laparotomy 103 days after removal of the 
uterus 

The 2 other ammals m the immature group 
did not reach sexual matuntj^ as shown by 
the consistent lack of corpora or large folhdes 
in the ovanes Both these animals were 
smaller than monkey No 21, and it is our 
opinion that these animals would have 
devdoped mto sexual matunty if suffiaent 
time had been allowed before sacnficmg the 
ammals It should be mentioned that there 
was no sigmficant reduction in the size of the 
ovanes and no changes could be detected 
grossly 

Of the mature group, monkey No 60 gave 
clear cut evidence of ovulatorj^ actixntj' at 
laparotomy Monkey No 93 showed one 
large foUide ready to rupture at laparotomy 
60 days after hysterectomy 
A consideration of the census of folhdes 
found in the ovanes at the completion of the 
experiment (Table I), compared to ovanes 
from the control group, reveals no significant 
differences 

The percentage of folhdes with antra was 
about the same lor both the experimental and 
the control groups There was a comparable 
amount of folhcular atresia in the expen- 
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coctsldenble wiadan vm {onod La ^ po 
ccntBjtc o{ uxesb la tbe matore ^roupt. Tlib 
Utte fitt, bpsTC v gr U to be expectoi riooe 
animal Ko 93 had msmlt ovyUied, the 
ovanefi frcuB rooakej’a Nov 43 and 3< were 
r ero o v td In the mliicfle ot the cTtle, am dnce 
toQohey Iso 60 bad thom « blih aedliDcnt 
irrd In the vaguud laragc lO daj-« before 
opexaUoa. Cer^lhW then araa t«o cvidcoce 
ot locreaaed foUjcoTar alnria In dther the 
matore or bnmatuie anlmale upoo wUch hya- 
terectfany had been pcrfonoftL 
It win be noted that freq^t bjooUm la 
made m the ptotocoU of tM lathef da»e 
dhrooi adhesuca found turrouDdlnf the 
orarioi It acetni of do Uttle tignlficaoce to 
the -WTiten that although adheatora -weie 
on »ap«£daJ examlaelion In emy 
Inatance yet In only oiie animal (No. 93) -were 
the ovaiie* cotnpletdy cDcomptaaed by ad- 
heskioa- In earn of the rmudnlng dgbt 
ovatiea a cooaldeiable portion ol the surface* 
of the oviriea were fr« and doaei aoratiny 
revealed the ovary lying for the moat part in 
a Tn»Tt peritoneal pocket. It U hitercftim to 
■pecolatt qxm the relitioo of the intact 
/^ fYWn) »r of the ovary to it* ret eft* 

tion of OdWTOai functioD. 


KTuatAaT AifT ctnftajicoin 
Five femak tDonheyv (Utouita rfaescs) 
indodbg matore and immature anlnah, vtre 
totaBy byaterrctQBdxed and the effect on the 
cpcarka ctndled. Tltf anlc»U wcR foDavcd 
foe poioda rtnging /rtan lat to *1? dant^ter 
li yrier K iociT No Impairment of cn«ian 
activity could be delected hr vagbal bei|t 
•todiev ■etakiD"(pk»teODW,oeewrnfnatwi 
of the ovario at laparotoiny A pstmoctHn 
cenaui of the foQioes in the Onnea revealed 
DO inmaae in foUIaiUr atreria for either the 
nmtnR or fanmatore gnrop One fanmatore 
animal went oc to definite acruri caftwty 
103 daya after byatere ct ooay It h ajocJttded 
that byiterectmciy in the ilacacu rbc«» b 
without effect apcn the ovary crcep t for 
purriy traumatic «ff ecU The mooiey afl«d» 
DO evidence that the otcrea cootrlbirta any 
tadocrine tnflocnce upon the ovary 
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juira, taoAi lb* i— Wj iiji cyk <i th« 
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rfira ol nwywiJ Om -mim t»d ip<^ 
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tb»vcrvdulcMl» Coatni to tabc^ 
bwt ^laa tViTjto 9 *. If 

tecoa *» H* W »i« enn** Wi** » w ““ 
An Irtywol *«J. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


THE AJiOlIALOUS RIGHT SUBCLAVIAN ARTER\ 

It* P»AcncAi SuurmcA-sot urn* a Row or Tinui Cm»‘ 

J AXSOS f«D C«c*oo Iur«« 

pM i < —*»t fc »i«iii | PatMT lMc»l Mkd 


I RREGULARITIES In the devdopenent 
of the m*}or bnuitha of the aortic arch 
are nnmetoo* indeed, and haTc b«n ctm- 
TCftlenUy dardfied by I»07nter (rqi6) as foL 
Jo»i (a^ branche* feaer than aomui a* in 
the occurrence of bWtawmlnoie artoio. (b) 
braochev more □uzoemua than oormtl aa la 
the tbarace of the iounziinate, and cocoequeot 
aepante of both carotid and nb- 

cUmn arteri« (c) brUbcha in abnoniul toe 
cciakm, dependent opon an bre^ar de> 
vdopnienl the aorticsarch jdJLQ, The case* 
whf^ are >haO report bekng to thh iatt munnl 
group tn them to# right taxUrita JUites uot 
bnt or in ampaetton arith the carotid of the 
tatM side but aa the last direct branch of the 
aortic irch (FTjb t arvi 5 6 and 7) They 
are BOt uncoroBMo, o auJilu g io i La 1*0 
caaea.’ 

Our 3 case* of aocaaaloxu right fubciavlaQ 
artery irere enewmteted in the ccurae tJ 
routine laboratory diasectioa of 101 apea 
mma* since they are esjcolially rimllar one 
ariQ serve as bon for dacrip6oa * The first 
branch oS the irdi of the aorta was the nffat 
cntnrooQ carotid orterr U was followed in 
tucaaiioo by tbe left comman caroUd left 
tabclarian and (anomalou*) right aubdavfan, 
an arising separately from the arch in tbe 
order named from before baAvsrd The 
firti three brandia in tpeefatteo I (Flgt 1 




j3p‘feca75:sta' 




» VM L, ^ mnw 111* 






and j) were placed at thrfr origin, in stiBa 
parasrgdttal plane in spedmens 11 (Fig. ) 
and UI thcfiiit bittochiay appiTcbldyiotV 
fight of the aocceerfing two In the 3 cro 
the two anterior tnmia arose very dose ta- 
grthcr the Komd wa* scponileq from tbe 
iWnj by a slight Interval between the litter 
and the aoomaloua vessel a greater me oc 
cured in whkh the rsofdiagas kiy The 
aoomaloiM subdavlan artery 5i the 3 cases 
originated faom tie aorta at the level of the 
rnidportk® of the third tbormde vertebra^' h 
attoded dorsal to the csophagict, to altsia 
the ri^ fide of the vertebral fufttma opp^ 
rile the first thor*dc vertAra. The right 
rec u rr e nt laiyngeBl nerve arose from (be 
trank of the opposite tbe cricoid or 
tBage (Tlgi j and 5 ) 

The arraAgetoent of aortic tnmks end their 
visceral rebuloes are dependent upoo tbe 
aherrant develcpotcDi of the acrtJc art* f)*- 
tesn in the nnbryo 

DoaSy is has t>«ev Sesotbrd vitb idtuat^c 
racsplrtmcssbTCsetdMifiQsi) tie tmsfcmttea 
«f tie aertw artb ryvm> Sarvim tbe nterrvpUa 
•f th« n|ht donat loru (d|bt (awth ssrtlc tTTbt 
cswld to tht onciB of tu pstiifafiit debt **b- 
claTtu artery (Tig s, at tstendt). s* that 
clmu anscs ntber tefiaralefy u tbe £nt bnwh n 
tie treb, or ta misKtJoa auh the ngtrt cowwaa 
caroul Uirowgli u>* mcauutv as itt c naa dm ? 
Dal m the trp* cf aiK«&a>i3ai onfia rvfwcwated a 
«r ipeotDeta, lb* urtmvptxio ocean at a hifhcr 
lerej. rypbahd to tbo ongm of the ngbl sobdaiya 
(Fif J at to that the htirr estd 

a*we» mm the hndrr part of the areb, fast 
the wigmaf lie Wl eobciivuu artery* TU»c«a« 
tejiBrtt of (he rtfk dotaai atrti, ao* iKv rpqiM 
Hrto the ngtl inbciavMa artery msWad ef 
•Uiimtra s domlW placed, aad, u lb* ^*7 « 
mlnTo la abcadt aatabhsWd ui lha 
rftrMsopJMfcal loaiwo 5u*ct the hwth ng« 


la Iftamm I tSat aaadi^ W 


SJfiSOTS 

LBvrassir! 
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Fig I The deep structures of the neck and upper portion of the thoracic medias- 
tinum in \ entral %nc« (speamen I) The platj-smn and sternocleidomastoid muscles, 
the cervical fascia superficial \cssels and nertes, and deep \eins hare been removed 
to expose the great arteries arising from the aortic arch , the stcmoh> old and omohj oid 
muscles have been cut Showing the location of the anomalous ngbt subclarnan arterj , 
dorsal to the esophagus, and the rctroth}Toid position of the right common carotid 
artery (cf Fig 4) I.cca, Left common carotid arlerj , Lsa left subclaroan, 
Rc c a , right subclar lan artery X 44 natural sire 

Fig 2 A portion of the area illustrated in Figure r showing the nght common 
carotid and anomalous nght subclar lan artencs rr ith their chief rnsceral relations as 
revealed by removal of the nght lobe of the th) roid gland (cf Fig i) Note, on the 
right side, the ventrodorsal succession of thyroid gland, common carotid artery, 
trachea, esophagus, anomalous subclarian artery X 12 

Fig 3 Diagram of the aortic arch system m the t8 millimeter human embryo, 
shornng the formation of the usual arrangement of branches from the arch (after 
Congdon, Figs 14, 15) Asterisk marks the short caudal segment of the nght aortic 
arch which will disappear, the cramal segment will become the nght subclatnan 
branch of the mnominate artery (as in Fig 8, normal adult arrangement) / a , in- 
nominate artery, other abbreviations as before X 22 

Fig 4. Diagram to show the formation of the anomalous nght subclavian artery 
(labmerl) as the last branch of the aortic arch, the segment between common carotid 
and subclavian disappears, there is no innominate artery 
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Ttt l TW ftnKtm c» Fifm t u a Ttstnbiiial rinr Ibonfp*^ 

tK«lut;r th( niuna of ackt ccmmm car( 4 «J to Ui* UtttM |{ud ud tnckM, ud of Qw 

inrrMl n- n|liT m^l^|-ll■ iitiri T~*ta X 44 

Fi( 6 Tho dm i tm ct am J tbt mcI ad trppu p^rHem M tW t^ownc ifrfMtugB a 
kttitl ne% (jptami 11) Vrt— ^ cd lb» badw cad woidMi;** rwomd to 

mol Om vtutioo sad caamof tkauoooktn ritfci ««]3do'nooirt«i7 tbi n(kt nenttat 
kn«ca] Mm » >et bsfad uoaad tb« lattir r«ad X 

Fw T TtM tUM HiLiOo w s Mntnl *«« 5W>i»c tbt fdituBi el tb* atroud ud 
CBbdimsa uttDCf Tin toft ytm fcs» fata cat ft the pemk u 

t nmm tla almor tltrrold m> Mtlw <d tr»cla hu b«a imjud (0 the* tbt 
anteiw u It ho n Ciwt o( cbs aMrHa •nerr ** 
fif 8 Tfaa Mdo ud idsuai « tlio srtaoal tmb (ran tW ft«rta, m • Bccas] na 
Omamt vttli fifait t ihowas siaafcia inoypam, ud cnapus voli Pipvt %, nfm 
mmtat Buxi^iami el eofit X • 


sortie a k»t ta ibis tmoianBatUQ tbeUlow 
BijTSfeal cem of tbe n^t imI* ptum dtnet^ to 
It* tenunsbea, wjtbout l«in* sioaod Ua tifbi 
nbeUvuxt STtcry (eraput Ptt« 6 ud S) 

A» « mult the aiiomdkiuj Tood b dtoited 
<for«J to the ocfhMguM (op Flp. i a mud 


5} of vmtnl to the tradM*^ the 6 at 

vessel from the ardt— the lijtt conuaro » 
ratid artOT— b drawn into a locatioa be- 
nenth the cortopowEng lobe of the thyroid 
^and (Flgi i and 5) the reenmnt ley*- 
^eal oerre of the ri^t aide foBows a di^ 
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high cxiurse from the vagus nerve to the 
larynv (Figs i and 5) The right subclavian 
artery is, then, not encountered on an ana- 
tomical level jUSt dorsal to that of the 
innominate \eins, but in retro-esophageal 
position against the vertebral column, the 
course of the nght common carotid artery is 
not wholly to the nght of the midhne of the 
neck, but transtracheal, in a direction upward 
and toward the nght, the recurrent laryngeal 
nerve does not descend to a clavicular level 
at the root of the neck, but only as far as the 
midthyroid level 

Vanous chnical symptoms ma}^ arise from 
the relation of the anomalous vessel to sur- 
rounding structures, visceral pressure upon 
the nght subclaman artery may produce m- 
equaht}' m radial pulses according to Hanley 
(1917) and others, through the same mecha- 
nism enlargement of the thoraac duct may 
occur. Cobey (1914) points out that, onmg 
to pressure exerted upon the arter}'' by the 
esophagus, its sjmptomatolog}' may be con- 
fusingly similar to that of cervical nb, he 
infers that trophic changes in the upper ex- 
tremity might follow Quam, long ago, men- 
tioned dysphagia as one of its sjmptoms, 
atmg a case histor}' In surgerj’ of the cervi- 
cal region it ma}’- pro\c of importance m 
hgation of the subcla^^an artery because of 
the depth at nhich the vessel is situated 
(Goldbloom) In surgery of the upper esopha- 
gus (Harvey), and, in fact, in any approach 
to the nght side of the neck, the pecuhar posi- 
tion of the infcnor laryngeal nen^e would 
prove baffling Certainly in 2 of our cases 
(Figs I and 6) the relations of the common 
carotid artcrj' to the nght lobe of the thyroid 
gland would have been an anatomical condi- 
tion fraught with surgical danger had a thi- 
roidcctomy or a low tracheotomy been per- 
formed 
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TUMORS OF THE SPERMATIC CORD EPIDIDYMIS AND 
TF.STICULAR TUNICS 

Rn-irw OP LrTr»\TU»j; ajcd Retott or Foety-Ose ADomoxAL Cato 
OERS nOM J THOMrSCW itD FAC8 Rocmmtt* ilrrawr* 


T umors of the t«tb are rctAlix-dy 
rare Thej- eomlftate 5J per (botmnd 
of afl raanRnant turnon of men, acconl 
Ing to the mortaHty atitUtk* of the United 
State* rcjnatnitlon art* SljnlUily turnon 0/ 
the cpididjinh are eicrptionallj rare let fact 
*0 rare that ihnr cxbtencc might aeon of more 
academic than dlnkal bnportance Other 
intraacrotal turnon of Intcrat, whkh occur 
more frecpientl) indode thoae of tiw tpet 
mtUc cord and the tntlcular tunica. 

The maforil) of tumor* ot the epJdfdymJa, 

r matlc cord and totlcular tunica are of 
bcnigo type aod besce the pf ognoa U b 
quite (Hfferent from dut of teitladar tomora 
It leena vorth while therefore, to call atten 
tlontothljfToupofci«*. Thb paper reviewa 
the literature and pnaent* 41 auch caae* teen 
at the Majo Ohuc before January 1 iqjj. 
Among the 41 caaca there were t 6 tumor* of 
the ipcrmatlc cord 13 of the epklld>'mb and 
a of the tunica vaglnaha. 

Hlnmaa and Gl^n in 1914, mlewed the 
literature up to that time and added 3 caaca 
ahich they bad obaenrA Theae are lodaded 
in the following review 

Ttmoia OP TiiE aprauATic coao 
According to Patel and Chalicr the eorlie** 
known tumor of the ipcrmatlc cord waa re 
corded by Qoquet In i8ig Thu wa* a lipoma 
and may not have been truly a tumor of the 
cord for the report b meager Patel and 
ChaBer collected no caica of tumor of the 
fpematfe cord In a very complete mdew of 
the Hterature Among ^eic were the follow 
ing llpotQa*,37 tarenrmaa, aa mixed tomora, 
3^ fibroma* i3.inyoma*,5 and cardnoina, 1 
Rnbaachow (35) in 19*6 reviewed the 
literature again and Ibted the foDowing tu- 
rnon of the ipermatic cord reported up to that 
time teratoma, i dermokb, 13 meaodennal 


turnon, that is myxolipomai myiofibromu, 
myrofibraCpom**, raymfibrowctnna*, taJ 10 
forth a^ ejaU of the woUtiin body 15 am 
noma*, 3 lipomas, 57 fibrnmas, *4 m y n -TLa 
I MixocDju, 34 monectlve tbere cyilt, i 
!)Taphangioma», 4 and tumon of undecided 
origin (dncifplhm inadequate) 6 or a total 
of 183 

hfacKcnue In 193* in rrpoTtliig a a*c of 
hbromyxoiartoma, dociused r4 addltiosii 
cases which he bad found in a review of the 
literatUTt. ^facKensie fndoded a case de* 
•cribed by Oebkcler as a tuomr of the fper 
matic co^ abid) I beBete should be cusd> 
tied a* t tumor of the tuoia raghuBs and h 
b so chmlfied in thb review He bDrd to la- 
dude case* reported by Fnt^ 3 cases ef 
Qpoma and i of larcoms b> Starafiger la 
iQ*5 a case of myxofibroma by Rocdtl, is 
i9»7 3 cases, I of fihroqjToma r of myro- 
llpotna, and i of mabrnant tumar of coanec 
Uve time origin SsmeUdkowa, in 19*9, a 
rhabdomyosajc om a of a youth 13 yean of 
age by ABesde and Gonxalex, b 1930 a 
aarcoma by R Scotte Douglss, la 1930 t 
•plndle ceQ larcocQa. Since the appearance of 
MtcKemici artide, cases have been de 
scribed by Mooserrat and Galvei, in 193* a 
case of fibroblastic urcoma of the cord by 
CDento In an angioma byDeutieh,b 
^33 a fibroma by GWa, In 1933 a case of 

fibroma Gfola also mentioned In ^ artkk a 
case reported by Odeua in whkh the tumor a 
Upofibrosarcoms, « etgbed 8 5 kflognms. In 
*934 Hlrach reported a rhabdccnycaamiina, 
Lericbe a rctlcukanjcoma end Fresnab and 
Mouchet a sarcoma These cases, added to 
those of MacKcnxie s rex-iew would bring 
the total number of tumors of the mennstic 
cord which have been *0 far reported to Ji6 
It b probably not commooly appredated 
that these tumon aometiine* attain eoonaxs 
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size The largest growths, composed purely of 
lipomatous tissue or of a mixture of tissues, 
so called myxohpomas or myxofibrolipomas, 
may become quite armojung because of their 
size The case of Mazzim is one of the largest , 
the tumor, which completely obscured the 
gemtaha, was larger than the patient’s head 
Dermoids of the spermatic cord also attain 
fairly large proportions 

Growth of the majonty of tumors of the 
spermatic cord is extremely slow As a rule 
they are not painful, and frequently the pa- 
tient IS not aware of their existence until the 
trauma calls attention to them FoUowmg 
this they are, m most Instances, allowed to 
attam an appreaable size before medical 
advice is sought, at which time the weight of 
the tumor causes local discomfort and perhaps 
a drawmg pam m the grom 
Benign timers Approximately 70 per cent 
of these tumors of the spermatic cord are 
bemgn, as can be seen m the hsts that have 
been given earher in this paper Of the bemgn 
tumors, the hpomas, mixed mesodermal tu- 
mors, and fibromas make up the bulk of the 
group 

The mahgnant tumors are almost exclu- 
sively sarcomatous in tjqie Only 3 cases of 
carcmoma have been reported Rubaschow 
(37) reviewed these cases and concluded that 
the growths probably onginated from cell- 
rests of the Wolffian body No cases have 
been reported of neoplastic proliferation of 
the epithehum of the ductus deferens 

It appears, then, that the majonty of these 
tumors of the spermatic cord are benign, ac- 
cording to the reports m the hterature, and 
this coinades with the experience at the Mayo 
Chmc, where, up to January i, 1935, 24 pa- 
tients suffermg with bemgn tumors and 2, 
with mahgnant growths, were observed In 
21 cases, the enlargement proved to be a h- 
poma of the spermatic cord The tumors 
varied from 2 to 8 centimeters m diameter 
The youngest patient was 33 and the oldest 
67 years of age 

Lipoma IS the most commonly found tumor 
of the spermatic cord Howex^er, it does not 
occur with the frequency^ that might be ex- 
pected when the fatty growths that have been 
encountered m the inguinal region are recalled 


to mind Such grovrths sprmg from the sub- 
serous fat around the margin of the internal 
mgumal nng, and m enlargmg they grow 
along the ingmnal canal, distendmg it, often 
the growths follow the spermatic cord as far 
as the scrotum In many cases these growths 
act as predisposmg causes of henna, not only 
because they distend the mgmnal canal and 
the mtemal and external nngs, but they wiU 
by propulsion, produce an infundibulum m the 
pentoneum and thus a hermal sac 

ItTien the growth is small, it is easy to dis- 
tingmsh at operation between the true hpoma 
of the spermatic cord and the more common 
hpoma of the propentoneal fat If, howex^er, 
the tumor is large, it is often impossible to say 
that its ongin is not from the spermatic cord 
A hpoma of the spermatic cord always should 
be surrounded by the tumca vagmahs com- 
mums and should denve its mam blood supply 
trom the vessels of the cord, but m time the 
true hpoma of the cord often xviU break 
through the tumca vagmalis commums and 
will connect so closely xnth the propentoneal 
fat that It appears to be of that ongm 

In this senes of 21 cases of hpoma of the 
spermatic cord, there were 14 cases in which 
there was assoaated mgumal henna In 5 
cases there were apparently' bilateral tumors, 
all m assoaation vnth hernia It is my im- 
pression, from study of the records of these 
cases, that all of the grov. ths were true hpomas 
of the spermatic cord Smee more than 7,000 
operations for inguinal herma hax'e been per- 
formed at the Maym Chnic m the penod cox'- 
ered by this review of tumors of the spermatic 
cord, it can be seen that the incidence m this 
expenence is not high In every mstance the 
surgeon gax'e the opmion that the hpomas 
ongmated from the spermatic cord 

Microscopically the tumors were composed 
of fat tissue no different from that seen else- 
where m the body 

Considenng these 21 cases as instances of 
true hpioma of the spermatic cord, the approxi- 
mate inadence of hpomas compared to aU 
tumors of the spermatic cord recorded in the 
hterature, and mcluded in this paper, is about 
one to three, smee there were 82 hpomas out of 
a total of 242 tumors of the spermatic cord 
(33 8 per cent) 
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Fibroin* of liw tpeinutfc cord occun *boQt 
a tMrd w frequcotiy as Bpwn*. Rubaacbow 
(^,) listed J4 cases whicb be coDectcd from the 
fiterafnrc uid tmce that time only 3 other 
caaea have been reported namely by GW* 
and by DcuUch 

Ftbttwnta of the spermatic cord are osaal^ 
small but cues ha-rt been reported In which 
the slxe attained «a* unosnal, and in 1 cnae 
the tumor weighed 13 ItUoframa. 

According to Patei aiid ChaUer and Roha 
sdwjw (47) the origin of these fibromaa 
appeal* to be In that portion of the «p«inatk 
crad that 1* near Its juncture With the epf 
didymis, and tbev uIk from the connective 
tissue which unites the various eletne nts of the 
cord at that point They are tkiw greraUtg 
and cause do symptoms other dun tlu swell- 
ing Tlua is indicated by the f&ct that the 
majority of the palienti ^re histories of 
hanng noted the turaon for a number of 
years before aeeklag medics] attentkn the 
ATenge interval U 6 yean. 

Cass <ri K saa, ti yean cf i|t, u loa* u bs 
mid nmeatRT had ooted a cau* tt lb< n^t to- 
gaiaal t({)os &<* tha eotreal tar<dat 3 ru« He 
«aa eertaia tfatt it bad Kit incitaaed m we (or 
years He «aj *dnt«d to bsy« t m n o rrd At 
operatns the fro* tb wa* foofid to b« attached to 
•omaof tb«pp«nsatK''tifii It autobakaled. moas- 
oied approumately 4 by j by 1 eKati0Kten, sad 
aesbed aheaesoaftb tvit 24 craaa On troM ap- 
pcataiM:* it *u Ann aod «ti taspoetm cd its ort 
aorface. seamed flbrooc iXicroKopK rxacomabon 
pi ' o if d It to b« a fibroina Cotreanceiiea **• an- 
rresthd aM the paocot vw sIits aad. «efl aheo 
beard trean 4 yesxa later 

Tree nyrxoma of the ^»matlc cord is an 
extremely r»ie type of tumor Tbe case of 
Scbnlter is the on^y one in which the growth 
can b^ correctly termed a myionu Ruba- 
schow (37) reported 57 case* which be cUssl- 
hed a* tuaon oi roeslxiennal origin Tliese 
were reported by the various author* as 
tnymSpotna*, myio6b*cimas myxohbrol^jo- 
tna« myxoaarcooiftS. myiochoiidroaarcoaaB 
myxocystcaariOTias, orteocnaa, oateosarenmas 
ami fibroiiposarcomA* To these sioidd be 
added slmiUr case* reported by Starifogw 
RotniU andMacKenak That many of these 
tunsor* are rdativtlv b enign is sogjested br 

Cmh •• 


the case Induded in MacRensIr’i rerW is- 
portisi by Maottti In which the growth, *E^ 

^rromyxomL attained hsge witknt 
apparent toric effect It is safe to say tin 
not moro than half of the* comUned tnmn 
are vtay malignant m character 
Patel and Chaber oofiected from the Hta*- 
ttnre reports of 5 cases of myoma of the ijw 
matfe cord One of the patients at tb 
Mi^ CUnk coold be coosidend to have had « 
myoma. However because the gitmth re 
corred and beeanse then woe u some per 
tioos rather aumfirocs mitotic fiju^ It vu 
dossed as a myosarcoma of inr (rade ef 
maligns nor hlyomas anse In the repoD cf 
the joDctare of the dochis deferens sod the 
efddjdymis, and is most cases an adherent to 
both. Muscle fiber* of the crcmsitmc a- 
tesmu* muscle are the i^iparent origin. IVy 
60 oot attain the huge w of the Qpomss sad 
are more firm cm pof^bn but not u hsrd as 
fibromas. 

VoacoUr tuowrs such as tymphasgioasa, 
arUof In the spesmatk cord an ran. Use 
Kesuie listed 5 cases and to these dmid be 
added a case reported by CSksto 
Cass (| Abcy $y«ir*ci/sf( vubrenthttsthi 
ii^yv Qsoe vtlo a coopluot of ear Croebk. TU> 
su cared tor bet rKttswpbweai raauubaada- 
cioMd a tsua la tb« Uit We of lbs scTotuK. 
«cD aboT* tbe loli* Xxonoo «u adoaed, sad it 
openbeu tb* bmjs. i cesuiofter m dtioMter w 
found attaebed to to* nj e no abc ewd ^lsr bebn tb* 
«rl«nal lagamai no* On adcroK^MC wedea It 
(vottd to b* a beviaofwoa Coenkime* asd tb* 
aotgiqairai coon* «er* nam&tfd 

Only 13 cases of dermoid cyst cf the iper 
matic cord are Indoded in Rubasdiow** re- 
port No other case* ban been recoded 
then. The spennatic avd b *n cnusaal 
ritnarion for a dermoid cyst. TheoretkaBy 

these cysts *ri*e from tbe primltfre ectoderta*] 

cxUs discUced ia the emlaTO fmm tbefembar 
regioa toron^ the wdffian body These ctUs 
scajeopany mat organ asreitSi'initsulllmaw 
tranaiwm to the doclia deferens. In aoae of 
the cases reported was a dlsgoorii of dennoid 
made before ooeratkra 
Benign cysoc tuiDor* of other nstare in 
dude tho*c sriiing in c*D reits of the wcJifici 
body sad those In which the origin is uncer- 
fafat, apparently artring from ccmoectfve li*<oe 
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adjacent to the spermatic cord One such 
case was encountered at the Mayo Chruc and 
IS described as follows 

Case 24 A man, 56 }'ears of age, came for gen- 
eral e'^rmnation This revealed, among other ab- 
normalities, a small lump m the nght side of the 
scrotum, apparently attached to the spermatic cord 
well above the upper pole of the testis After his 
attention was called to it, he admitted having known 
of its presence for >ears, but he had attributed no 
significance to it In the absence of sjunptoms he 
refused operation Two jears later he returned, 
stating that he thought the growth had undergone 
recent enlargement, but examination did not con- 
firm his impression, m the opinion of the examining 
phjsician However, he asked to have it removed 
Operation was performed through a scrotal inasion, 
and an encapsulated growth, 2 centimeters in diame- 
ter, was found attached to the cord, well above the 
globus major of the epididymis Ou microscopic sec- 
tion the growth proved to be a cystadenoma and 
apparently onginated in connecti\ e tissue 

Mahpiant tumors The most frequently oc- 
curring mahgnant tumor of the spermatic cord 
IS the sarcoma Twenty-four cases were re- 
ported up to 1926, and smce then cases have 
been reported by Fntzler, Romiti, Karo, 
Allende and Gonaalez, Douglas, Lenche, and 
Fresnais and Mouchet Beyond any doubt, 
under the heading of mahgnant tumors, 
should be included also many of those tumors 
which are m part sarcomatous, such as myxo- 
sarcomas, hposarcomas, chondrosarcomas, fi- 
brosarcomas, rhabdomyosarcomas, and xm- 
nous other combmed growths The mahgnant 
nature of these tumors is sometimes over- 
looked It IS impossible to estimate the grade 
of mahgnancy from a study of photomicro- 
graphs that accompany the articles Careful 
cytological study no doubt would disclose that 
some of them were relatively bemgn, however, 
the possibihties of transition in cell character 
as a result of stimulation by irradiation or m- 
jury always should be kept m mind and the 
growths treated accordmgly Treatment ought 
to be similar to that employed for mahgnant 
tumors, with subsequent periodic observa- 
tion In cases of hi^y mahgnant sarcoma, 
the dimcal course parallels that of the most 
mahgnant tumors of the testis 

Two cases of mahgnant tumor of the sper- 
matic cord encountered at the Mayo Clmic 
follow 


Case 25 A man, 68 years of age, was first seen 
March 15, 192S, when he complamed of bilateral in- 
guinal hernias which he stated had been present for 
12 j ears He had worn a truss for these hernias, and 
4 months previously he had noted a hard lump form- 
ing at the nght external inguinal nng, which was 
tender when the truss was in place, therefore he had 
discontmued use of the truss Exammation dis- 
closed a mass the size of a large plum (about 5 centi- 
meters in diameter) at the nght external mgumal 
nng It wasfirm and did not transimthght Roent- 
genograms of the thorax and spinal column were 
negative In addition to the tumor there were bi- 
lateral inguinal hennas Phj steal examination other- 
wise ga\ e essential!} negative results A diagnosis of 
bilateral inguinal hernia and of tumor of the nght 
spermatic cord was made, and operation was ad- 
vised Right herniotomy and right orchidectomy 
were performed April 10, 1928 A large tumor was 
found just at the external nng and extending ox er 
the s} mphysis pubis, ansing from the cord 4 inches 
{10 cm.) above the testis Castration was performed 
and a portion of the cord was removed The hernial 
sac was excised and the canal completely closed bx 
sutunng the internal and external obhque muscles 
down to Poupart’s ligament. The tumor remox ed is 
represented in Figure la Examination disclosed 
that the growth was ven farm On cut section, in 
the gross, it had a yeUomsh-white, stnated appear- 
ance such as IS seen in uterine fibroids The testis, 
epididymis, and ductus deferens were not mx-olx ed 
The tumor was xery intimately attached to the 
spermatic cord 

Alicroscopic section disclosed what seemed to be 
a typical fibroma, on close examination of the sec- 
tion, however, it was seen that the tumor, in some 
places, was cellular, and here and there a rather large 
ceil appeared, of a type that is never seen in a tyT^K^ 
fibroma such as, for instance, a utenne fibroid Be- 
cause of this appearance the diagnosis of fibrosar- 
coma of mahgnancy grade i was made (Fig ib) 

The patient had an uneventful convalescence and 
returned home after 3 weeks, feeling well 

The patient returned to the dime 1 year later, or 
in Way, 1929, complammg that 3 months after 
operation he had noted a recurnng mass m the nght 
inguinal region This had grown to approximately 
10 centimeters m diameter m the 9 months foUow- 
ing, a size much greater than the ongmal tumor A 
diagnosis of recurrent mahgnant tumor was made 
and treatment by roentgen-rays and radium was 
gix en The mass continued to enlarge, and 2 months 
later attained such a size that it extended across the 
entire nght lower quadrant of the abdomen The 
deasion wras made that the only justifiable treat- 
ment was further irradiation, and this was gii en, 
but without result. The patient died at home on 
September 14, 1929 

Postmortem examination was made elsewhere, 
but details of the findmgs were not obtainable A 
microscopic section of the recurrent tumor in the 
groin IS shown in Figure 2 It can be seen that these 
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bt^ rtry Ottk U toy mmhltiKe to «/ 
to* onftfliJ tocBOf The Icunor li t Abnctrcwm, 
P*^S- 

It y latowtlDg but hju-dl) profitablfr to 
•pcculite u to wh*t coined the trtniltkra 
from a tumor of mtligoincv ffnJe i to o 
tumor of which the m^lipuincj’ wa* ftxade 3 
in the cue lun rrportciL Sarromu of knr 
Rrodeof malhtnaacj-occaiioiujl^ aicobocnTd 
to uuderip chjugc s result of InftUT’ The 
probibtlilHS wc that there wni local exteniloa 
of a more mtlipiani tv^jc of cell at the time of 
removal of the ori^niil tumor aUdi however 
Qjuld Qot be seen at operatloo. 

Ca>i t 6 . \ zua,3j >anef aa*. *fts hort »*ra •! 
tW Mayo Cl latc Dccambar 9, ipro, at akkh time 
he I Utn) that he had been crented oo 1* 1914. and 
tfijn Is 1917 lor th* mno^ of tacbon (nm the 
kft fraa. TbcM had been the dee of a bes * en 
(aboot 6 CO. kof) ajwl the tlia ^ aa otne (abwt 
i on lot^ K^Kctleely n« *u not told «hat (he 
nature of the tuawa v«i comldered to be, bat 
roentien treattnenti acre fivea alto their rmvtl 
farther ladhoa «ere not noted oatil t yaantato 
aben t t«uf the cm ol a pea (about t cbu la dame- 
ter) iffmed tn tbe left Uqrilaal t«cl^ befcaB 
Unly to lacraaae in ttce. Tao nuttbt before be 
euM to the eflnie he «u inea thm ueitnKDb by 
toentm ray* and tadiao Thn did not affect tbe 
use M the froatb It au not palolul and caowd 
noiymptoQ* theiactUuaulheoiilyabaonBality 

Lsaretaahoo rereakd la hrexular hard, ffrtn 
tnoor m eaau fun; 0 by 1 $ eentlmetCTa, draated fa 
tba upper part of th* scrotun and adjacent (o (be 
left erlenul Ifiyulnal rlnf Tb* te*tii and qddldy 
tmi couH be pat^wted aenarately aad dvl not team 
iQTofvrd. AO other pfi)»caj examiaatKaa fsra r»- 
tefiUallr nricitiTe rsoita, Incfodmf roentcenopataf 
of tbe tborax and booes A dtattmiaol (omorol tbe 
spertnatxcordaa* m^andopecalioa waiadneed 

OperaUoa *a* perterrtoed December »o by 
Dr C If Mtjo A msM tbe au* of a leaaoa (abc«t 
7 on ktuf) aa* found nnofnifftbespeemiliccorU. 
Tt* te*ta and coet! aere remoied ld|h U the In- 
piiaal canal 

Tbe tumor r t e wul m i t i e taeu lrd m Etfurt ia 
ibm «er* fheaeparaieJotwuted aaaeca, the wnaB- 
ett of whicb as* f 5 eea u meter* in dif meter and tba 
Uryevt. e cenOmeten ui diameter Tbe tutooe aas 
ptakrth ahjl* and my firm On cut •ectwo m the 
ffotA it looked fibroft* On imcTDUxp*c *ectjCB tbe 
tumor *aa a liT»cal m>c>ma eiccM that In placa 
there acre rather Urye cell*, a*d m toOc ficam 
could b* found here u 4 there Flirure jb ttpewnt* 
ns area such a* mahe* ^ the ptater pertou « tbe 

Tbe patwot au Riitn a treatmenl with radlni* 
bccavw of the biatoe^ of ttpaaled muntne* ana 


retnniedbomeleehataeQ, H«au*eea«ttbcdi« 

aealala Ai)cwt,J9ij.#rtlaM*tjyf*nUtcr k> 

be »UW tilt a i wiureu c * W been dudoe-Bf 
■lace December jpri Ou cxau^tkei. j nu^ 
inn c«iaiMctN7 meanuris* br 4 tnimrwt 
waa lownd ocTopj la* lb* lef t half of tbe iCTtei* i-ti 

fsjeadlB* Bp Into tbe InxninaJ rtjK*) 
tkoj otber*i« nr* nefitlre r»»ulu, heinije 
rDcfitCCMifTXJB* of the tboru A ihscneah of rrev 
rlnf tnmoe of the crofn au made. 

Aajwil *4, loiy, lb* taimw an cicW d aUeb 
It In red red tbe left pnu and upper part of the teto- 
tum. and aben tesw%ed neamired 7 1^^ 4 by 4 re* 
Utaettn, n u > cry firm, and writhed jo pui*. 0* 
n tco a meJ c teetkau lu itractere au (ouwl to be 
my (ijmlar to that of the orltinal croatb, nrrpt 
that the ctOs am a Dttk Wiser aial tb* 
fitnre* teemed of more frequent oc c m irac* Fljm 
4 irpeeaenti an am that h fairly lypi^ cf the n 
Ur tnmor' tb* diaitnoci* au n^cMiCDOa sn^ i 
The patient aaa s^vn hffb roftase localsca 
therapy and aest bom one moith Utre la a Irt 
icr iituied rtum bun recently be ttated that be b 
tn food health and that the t«inar ha* M r t tuij td 


ItrUO»5 Of THE EPITIDVlfW 

Btnipi tKmm Bnlgu cyi^tbeQal tonon ol 
tbe cpidld,yiDb tit cxc^tkAaHy me. StU> 
pjcbJ in 1916 rqwrted aa ndrcAU U tbe 
rpldktywib of a nan aged 39 yrtn, abo «ts 
operttn] oti for loni^eUDdiag thkkoiin; ol 
tut orgu He rtfcr m l to tbe turaof w vr 
adeworrreom* thennmijia! tiwucwiiplanrfn 
Ur rpilbdiuot. Tnh aue b tbe ordy ooe of 
iU type reported la the Htcralure. Report of 
a rnac of cenl|:n tumor o( the rpididymb U 
vblcb the predomluatint hiitoloxka] plrtDrr 
wai tfafll of ep^tbcfiif hyperpiuk fofloas. 

Can n A maa 54 j«n of aj* entered iW 
Ua>o Chnlc aith a coaqdami of a ncklak wWch 
b*d been peoent s the n|bl side c4 tbe KTotom to* 
appeoinutdr at year* It had not oued 
tom until recenUy aben be had noted paxu la the 
ntbt teati* and tm*® r.nminatioo rtreaW a 
nfthtle apyiroxmaUly a rentmeten tn diameter la 
lie Bpf**’ P°** epwiidjiipa OperaHon *m 

sdnfM Toe nodule jwored to be aiuebed to tbe 
cfudid^ oe tbe rnaatenev of tie paitent rre*^ 

latoal ca*ttaUoB *u perlormttJ 1 h# tetili peer™ 
ncraaL Mtcroacopic *cctioe of tie rwdafc irrcaW 

t to be a cyitadnioffla. 

lipoma Is *ft aveptkrmJlr *' 7 *' ^ 
tujnoe VSTIboU hoi gfrcQ the only fr^ of t 
case up to tbe pment tixae The cjndidymJ* 
nonnSy «Joe* DOt cooUlo fat. allboutb 
•lonaBy ■ Ulllc may be lonnd In the iirttiH'S* 





Fig I a, left, Fibrosarcoma of spermatic cord, b, section of same tumor, mabgnancy rvas graded r X6o 


of connective tissue In Wilbolz’s case the 
tumor apparently originated from fat in the 
connective tissue covenngs as on section sev- 
eral small lobules of fat, varying m size from 
5 to 7 millimeters in diameter, were found 
The pre-operative diagnosis m his case Mas 
epididymitis Lipoma of the epididymis is so 
rare that it is of no clinical importance 
Myoma is the most common benign tumor 
of the epididymis if the site of ongm can be 
proved satisfactonly to be in the epididjnms 
Rubaschow (35), however, expressed the be- 
hef that these tumors arise from ad3acent 
structures and not from the epididyims This 
IS mere speculation, unless one has the oppor- 
tunity of examinmg the tissue Hinman and 
Gibson listed 6 cases of leiomyoma which they 
collected from the hterature and which seem 
acceptable To these should be added those of 
EisenstaedtandFischer,asthesetumorscertam- 
ly seem to have originated in the epididymis 
The epididymis has been said to have been 
the site of ongm of fibromas in several cases 
reported The tumors, however, origmated in 
the caudal portion of the spermatic cord 
rather than in the epididymis and hence 
should be classed as tumors of the spermatic 
cord Hinman and Gibson and Rubaschow 
concluded, after careful study, that there is 
no report m the hterature of an unquestion- 
able case of fibroma of the epididymis There 
has been none since their articles appeared 


Of the vascular tumors of the epidid\Tius, 
Conforti, in 1910, reported a case of Ijunpho- 
endothelioma, Hardoum, in 1911, a case of 
angioma, Rigano-Irrera, in 1925, a case ol 
lymphangioma, and Marcandier and Thomas 
m 1930, a lymphangioma All these seem to 
be authentic, the tumors arising m the epi- 



Fig 2 Fibrosarcoma, grade 3 Xjoo 
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Fig s o-i Eft, Edge of tumor and endothelial hj-perplasia. X85, b, central area of same tu- 
mor, mth endothelm cells. X42S 


in diameter It had never been painful and there 
were no other complaints Etatmnation revealed an 
enlargement approximately 1 inch (1 $ cm ) in 
diameter, of firm consistence, attach^ to the 
globus major of the epididvmis Results of aU other 
eicanunations were essentially negative \ diagnosis 
of spermatocele was made and operation was 
advised 

At operation a small nodule was excised from the 
lower pole of the right epididj mis through a right, 
semilunar incision and Andrew's “bottle” operation 
was performed The tumor measured j b) r $ centi- 
meters and on gross and microscopic examination 
proved to be a lymphangioma Convalescence was 
entirely uneventful and the patient is well 

Case 30 A man, aged 25 years, was first seen 
December 23, 1921, when he complained of epigas- 
tnc distress, such as is expenenced by patients who 
have peptic ulcer He also complained of enlarge- 
ment of the left testis which had developed after 
trauma 1 1 years ago 

On examination, the left testis was about twoce 
normal size Transmission of light could be demon- 
strated, and there seemed to be a hard mass fixed to 
the tesbs in the normal position of the epididymis 
Roentgenologic examination of the stomach dis- 
closed a duodenal ulcer Operation for both lesions 
was advised 

Gastro-enterostomy was performed for the duode- 
nal ulcer and an angioma H mch (i 9 cm ) m diame- 
ter was removed from the epididymis and an 
Andrew’s “bottle” operation for hydrocele was 
done Grossly the tumor measured 2 b\ i 5 centi- 
meters and was lobulated Microscopic section 
showed the tumor to be composed of hundreds of 
blood vessels, most of which were filled with blood 


All sizes of vessels were found and the intervening 
stroma consisted of the same types of cells that made 
up the vessel walls A diagnosis of hemangioma was 
made (Fig 6) 

Convalescence was unexentful and the patient 
was in good health m 1928 when last heard from 

Case 31 A man, ag^ 44 years, had noted a swell- 
ing in the right testis for 5 to 6 j ears This had been 
without symptoms until shortly before examina- 
tion, when It had seemed to enlarge slightly and the 
swelling had become slightly painful Examination 
reveal^ a small, nodular swelling in the lower pole 
of the nght epididymis At operation, this w as found 
to be intimately related to the epididymis and firmly 
fastened to the adjacent tunica albuginea It was 
12 milhmeters m diameter Microscopic section 
proved the growth to be a hemangioma 

These vascular tumors of the epidid3ums 
are small None of the tumors in the cases 
reported m the hterature attained the size of 
other tumors of the epididjunis The)'- are 
slow-growing, cause few sjunptoms, and ap- 
parently do not recur 

Hinman and Gibson stated that they were 
unable to find a case of dermoid cjpt of the 
epididjTnis reported in the hteratnre Ruba- 
schow did not mention a case, and after 
careful search I have concluded that there is 
no case of tins sort on record A patient has 
been operated on at the Alajo Chmc for 
dermoid cyst of the epididymis The detailed 
report of the case follows. 



Ftc.(. n«ckuifton •< rptiliipali. 

Casx ;> A oua, t(ed 15 jeui, cum to \he 
disk Fthnuy 1 ig]t cofiiptuolif of • inOiu 
la Ibr Tl|bt (T«« mtU^ bm ilmkiiplxv (or Um 
iwst(0>eu>. roiu>c«ripfnkniIr.lberebuIbet* 
• dudarxr of tbid. aatmtl frewi tU mplo m 
lUs b»<l coaUaoed an lo tb« ti«e of adtniMkn. 
Occanootflj- li>rre h*<} bcra ftlijcfat eStcornfart, bat 
omr ■nj' iccrtc palo Then bi!<S oot beve m«> aH- 

PTUfttOTCtt. 

ElxamJulkmdndoMdaamlirfmeat of tlxenjibt 
tntb to three Udm* twnnal »ce xiik molU^ 
tfowa lA tke KTotara ftxm efueb • toiil dodsArge 
ejudej. Tbe rytbt dttctu) (IffnTtM fdc oodolir, ud 
the rnlatxeiBtTit teemed to be pnodpaUj' of ibe 
epfd^fian. UrtMljtrt »u oeiatire «• *ctv oO 
olber extBuoaUmi. A dltfontlt of lubefcaloo^cpt 
«Uh Boldpt* tlsoet, «u nude aul 
ofieretnci achrlKd 

Kirbt mdi4> nwctoi^ aod ratectotm acre f<tf 
feeTOeA "Iba c™*'th i*roTeil to be a dermobl ey»l 
cootalainji bair a tootb attd yery fool, thick j^a. 
Tb* tfaa«et )b tke tcratan >eTc adkemu The 
te*4(a aaa KFiaeahat atrophic am] aai tot lemoved. 
The entire eprtfKhmb a^ a poflioti of the dsetot 
(Memu vm rented. G<««a ceani[aa.ttan of the 
iImm reeeaied It to be made up of rpbjpd) cab ahlch 
aaicjilHrlaporlioei There a rre toreraJ aeboceow 
Oata.eiicap^^tedW«p(<lul)ota] Ibaoe- ThewUie 
poetiem at the lop of >grDre 7 l» • •ebaceoo* eetl 
n>e dart « drferem can be am fast beioa tW. 
and la the krarr lalCof the £rate a kcL of hab A 


Fif 7 X^TBold (7B if r 74 hd>tek 

(olb detekped toolh eaa be ten lut to the ritht 
of tM iutr 

The fiatieett rove klesctart ata catinhi ■■» 
erenlioJ Ife rtportril, j >ean birr ikit be mat ■ 
eaceOcot beaJib 

According to the hlrton Ibe patient firjt 
noted bepionlDj mUrpeiDent of the cpiiWr 
mla at tb^ tpc of 15 eran. A roenlg rt pORTatn 
might hart ibcriTn Iht tooth awl that ba\t 
be^ an aid In dlagn»di, but at a denooid 
cj>f era* not lu^xTclcd roentgcncJoiPcal 
rouiunatinn »aa oof made Thl It an an 
irata) ca*r and apjiorrnlly H tbt ooly ooc oa 
record 

Caidfird degromted hematoina of tic 
epWidyinlc, or calcified htdroceie etidly nn 
be mlitalm for drrmofd cyct Thrtr «cfi 
ca*etba\cbctmccn at the >Ujo Clmlc The 
akvnet of LcroiJo nukea the dlagoodi of 
detmokl evat Impcrulble 

MartJa and Vnnet In iota reported * 
cacea of cyrtic tmbrrtiena- Tbev definllily 
•eenwd benign and tbooH be cfa'vd « 

Iwmtri Pefritr and loonl In 

i9t4 micaetl the literature Bud rtatal that 

IftdudlnX thdr o«n £**< rj ca«e^ of primary 
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Fig 8 a, left, ■\denocaranoraa, grade t, of epididsoius X130, b, section of same tumor X42S 


caronoma of the epidtdymis had been re- 
ported De "S^incentiis, about the same tune, 
described a seminoma whicdi can be similarly 
classed, brmging the total number of reported 
cases, to date, to 16 

Seven cases of carcinoma of the epididymis 
have been seen at the Mayo Chmc Of these, 
5 are of relatively low grade of mahgnancy 
and two are of high grade A description of 
each case follows 

Case 33 A man, aged 56 years, came to the clmic 
June 27, 1916, complaimng of a snellmg of the left 
testis, which he had noted for 6 years Recently the 
tumor had begun to increase m size to a noticeable 
degree There was also a shghtly painful swelling in 
the right testis which had been present for 15 years 

Examination disclosed a fluctuating, painless 
swelling around the left testis, which transmitted 
hght, and a similar although smaller swelling around 
the nght testis A diagnosis of bilateral hydrocele 
was made 

Andrew’s “bottle” operation was performed for 
bilateral h>drocele of moderate size and a small tu- 
mor of the lower pole of the nght epidid>miis was 
found and excised On gross examination this tumor 
was bluish white m color and apparently was well 
encapsulated It was 7 millimeters m diameter Mi- 
croscopic section of the tumor re\ ealed a rather in- 
teresting structure Numerous aam lined wuth epi- 
thehal cells could be seen m the low power field 
(Fig 8a) Most of the cells were well differentiated 
but some of them had rather large nuclei which con- 
tained large nucleoli Since the tumor appeared to 


be fairly well differentiated it was diagnosed adeno- 
carcinoma grade i It w as a relatively bemgn tumor, 
but, nevertheless, an adenocaranoma A photomi- 
crograph of higher power is shown in Figure 8b 

The patient had an uneventful convalescence and 
is well 

Case 34 A man, aged 273 ears, came to the chmc 
September 3, 1918, stating that 7 xears previously 
he first had noted shght enlargement of the nght 
testis, and this slowlj had increased in size One j ear 
previously a dull, mtenmttent pain in the testis had 
begun There w ere no other complamts On exami- 
nation a firm swelling, about 2 5 centimeters m diam- 
eter, was found m the lower pole of the nght epi- 
didymis Roentgenograms of the chest and bones, 
and the reports received on aU other examinations 
were negative A diagnosis of tuberculous epidid- 
ymitis was made 

Partial epididymectomx was performed and a tu- 
mor about I inch (2 5 cm ) in diameter was removed 
from the lower pole of the epididymis On gross 
examination the tumor, represented in Figure ga, 
was firm, although not nearly as firm as a fibroma 
and was well encapsulated It had the appearance 
of mahgnant tissue Microscopic examination of the 
tissue disclosed it to be adenomatous in structure, 
and that rather loose, fibrous, interstitial tissue was 
present The glands were lined with definite epi- 
thelial cells, some of which were rather broad A 
close resemblance to mixed tumor was noted Fig- 
ure gb IS a low power photomicrograph of a typical 
section of the tumor 

The patient’s conv^alescence was uneventful He 
returned home and on recent inquiry stated that 
there has been no recurrence and that he is in good 
health 
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II CtrcliMft of ifiUktru 

Ctwrmejii Fnara thi review of tb« btamturc 
tad from the foregoing auei tuiooni of the 
epidH)^ Kost to occur in the proportioa of 
40 per cent benign to 60 per cent nuJJgnent 
Of the *5 benign tumor* * mere wkiwinM, 1 
■w*3 a Bpoinm, 8 were myom**, 8 tngfomM 3 
fibconu*, 1 w** a cyillc dermoid end 3 were 
cyitic embiyom**. Of the 36 m*Hgn*at tu 
jMTt 2$ were of cplthdUl origin 11 of Mr 
comatou* type and 1 w** » teratoma- The 
fact that about 40 per cent of theae tttajoreol 
the eirfdldy^ are bnugn abould be kept In 
mind in coosdenng casea of tumor of the 
tckU* or mbat aeon to be tumor* of the teaUi 
The tx«fbilltit» of a favorable pnignoaU fo*- 
oploratlon of 

a totkalar tumor ahould juttify the 
^ of oocratioei b aD auch ca*e* onlcaa 
port* of the body can be 

AmwTtftrated 

Tuifors or THt TUWCA VAODlAUa 

TV ttrict 

u* ■Ibufi.e. to reguTi to 


formatku of tomor ItlscftaierydiicA, 
and tocnetliDe* practically impoaBJe, da 
ttpgulih tumon of the tmna ngiahi Ena 
thiM arising is adjacent itrectura Fstk 
teaaoo varying oplnijni u to the Ertqaac j 
of ocoureocc of the*c ttnaan Ime ha 
tapecased A tumor thought tiy u ot«rm 
to ariac from the tonka ragiaalo my « 
reviCTT by anotho' be dajfifitd *5 a ttoc* d 
the ipermatk cord. From the renew U U 
Jon 1 1 can be aeen that the sajerty d ik 
tumon arc and that the tuul wmln 

reported la the litcrtturc b approrinaid^ 51 

Benign fwaraej Only 3 anlbtJrtfc ok* d 
t^XMna imve been reported En the Dlflitor- 
Park In 18S6 rflooi^ a Dpoma a J*L4g ] 
pound* (1-4 kg ) from the right timia np 
nfltfi. The tumor waa aupjiW wiili 
TtMd* from both the te«ti* and ^emtie 
cord and there were oumeroo* fibroai 
beculr projecting from the Icati* out i»t«“* 
fatty BAi*. PUotell and DcmlBg. la lUJ 
each reported a ca*e of bpom* of th e W 3 
vaglnaU* In the iattm * ok the fip» 

were bOatcril and qtdte cailL 

Tnr.m»T» and Gttaon Uattd that * 
cate* of adenoma hare been reported fe w 
Uleratare, that by Muhaim, in 1898 
by NlcotopouJo in 1895 A case whka 1 
betieve ibouM be cUadfied a* an adenom 
foUow* 

Camz 40 A man, t^ed to 1“"’ 
diBK Aa«u*t J. tojo •UUai tWt 
mith a byilioctk Ice many yt»n Tw 
uptiared on majjy octitkea '■itboot I»a«^ 
j acekj poor le idmaBOH, * Irw din aflg u^ 
tiee had be«a p erfeeoed. too •otoiuD 

eirdJ wpWly uni UA boeotoe **BStr?e T-* *^*^ 
poi<|BiofiiTflimaMbco 0» emmmtxei, * 

BM. about 7 I ewtuaetm ra ai*^« 
in tl^ nxbl wd* ef tbe •oottna alth tta 
l}io paWBt wM a cialkBt 

niceitjoo an tdvtaed At opOTbcc, a Wta 

irdfocelo *** opeoed , 

HAM totifflattly attacked to the pai^ 
Ikickcned tunica 

poU of the teetu and tba upper ^ 

It aaa dffiajtdv toopaakted aod^ 
^3«Uri readily 

aatcat away and the ed»awtaiedW<Mttdw^ 
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Fig T3 a, left, Caranoma, grade 4 section of same tumor as that represented m Figure 12 
X6Si b, section of same tumor X600 


It was more spong) in structure and the glandular 
portions contained a dear fluid, except m one part, 
in which the fluid was hemorrhagic This part might 
have been punctured bj the ne^c when the h\dro- 
celc was aspirated The pathologist’s report of the 
microscopic study of sections cut from the growth 
was hemorrhagic c>stadenoma Cotitalcscence was 
uneventful 

Five cases of mj^oma have been rejxirttd m 
ali of which the tumors probably had their 
origin m the gubemaculum 

Of the vascular tumors Rmdonc, in 1901, 
reported a tumor originating in the tunica 
vaginalis which he regarded as lymphangio- 
endothelioma Similar cases hat c been record- 
ed by Iilicotti in 1926, and bj Scarpcllo in 
1Q27 Nora, m 1933, described an endothe- 
lioma 

Rubaschon (36) 111 1926 collected from the 
literature rtporls of 16 cases of fibroma 
which he was certain were tumors of the 
tunica \ aginahs Since that time Stneker and 
Franck hate reported a case in which the 
tumors were multiple Ochlcckcr in 1930 
reported a case of a man, aged 26 years in 
whuh the tumor was found to be situated in 
the parietal leaf of the tunica t aginahs just 
abo\e the upper pole of the testis, and to 
ivtcnd downward pressing on the testis 
W hilc It niiglil be considered as a tumor of the 


spermatic cord, it seems best to dassifj it as 
ansmg m the testicular tunic 

A case of fibroma of the tunica vaginalis 
which came to operation at the chnic is 
described ne\t 

Case 41 A man, aged 45 eears, came to the clinic 
November 16, 1915, slating that he reccntlj had 
noticed a small nodule in the nght testis There had 
been no sjmptoms from this enlargement On ex- 
amination, a nodule was found m the nght epididi- 
mis or verj closcU adjacent to it It was firm, not 
tender, and approximatclj i $ centimeters in diame- 
ter All other examinations w ere cssentialh negatne 
including roentgenograms of the chest A diagnosis 
of chrome cpididi mitis, which possibl) might be tu- 
berculous, was made and operation adnsed 

Right epididj mectomj performed, rcmo\ ing the 
ductus deferens up to internal nng ‘\s a sm.ill In - 
drocelc was present, corrcctnc operation was done 

The tumor, on gross examination, had the appear- 
ance of a fibroid and was well encapsulated It arose 
intimatclj from the dense inelastic fibrous tissue 
surrounding the cpidids mis and was attached to it. 
The tumor did not encroach on the tubules making 
up the cpididi mis and could be pulled awa\ from the 
bod\ of that organ The fibrous tissue inxcsting the 
cpididimis was sen tough and inelastic and was ap- 
parcntli the sasceral laier of the tunica laginalis, 
normalh found there From this the tumor was 
shnrpK demarcated and \ct was dcnsch adherent 
to it \ capsule separated the tumor from the cpi- 
didjmis fFig 143) Microscopic section revealed 
the grow th to be a tv pical fibroma tFig 14b) 1 he 

patient made an uneventful convalescence. 




Uaiitnani litmon Rabucbow (36) aoJ 
lected report! oi 15 cttei of Mroxtu of the 
tunka Ttginalls and to these the onlf cases 
to be added are thooe of Valdool wbo reported 
a case d laxcooa of apiatlent 17 years of a^ 
asd of Donatl wbo In 1934, reported a cased 
fibrosarcoma. Rabaseb^ (36) ^ed atteo- 
tkn to tbe fact that the majorfty of the 
tomors ocair m very yotmg (ndirMuals. 
Valdoni t puitieot was only 17 years otd aod 
In tbe II Usted by Rubasdiow (36) the 
ofdext patKnt was only 33 years of age. Sar 
coma of the testicular tunics Is in this respect 
slmiUr to that of tbe testis. On the other 
band sarcoma of the tpermatic cord rarely 
occtni In young IndivWuaU 

TUUOR* or THI TUWCA AUDOIICFA 
Only 4 cases of luroor of tbe tunica albu9i~ 
nca have been recorded in the llteiatarc 
They acre induded in the review of Himnan 
and Gibson In ail of tbe cases tbe tumors 
proved to be fibromas The c^Kratko em' 
ployed was castratioD In three of tbe cases. 
■nH In the other cnudeation of the tumor 
which was small and wdl encapsulated!, was 
povible. 

cLDOCAi. mmanfTiATioif or tuhohs 
Because of tbeir rarity tumors of the struc 
turea conddeTed In this paper are scarcefy 
ever cotuidered in the differential dfignnns of 


Intrascrotal enlargements. In any oven case 
tumor of the testis should be consjJ ertd first 
If bcFsever the testb Is found to be separate 
from the grtnrth on palpatkm the interest 
lies In distingnlthing tbe ertn testicular seotil 
turnon as a srhole Irom the 10 called pseodo- 
tumon, such u hematocele and fpenoatoede 
One aboukl also think of tubemkait ejd- 
dldymJtls, traumatic orchlUs with asKclated 
byonxde or bmatoede and acute h yd ioctk 
srith lonloD of the CDnl Lipomas of the coni 
arc often coo/uaed with fngulnal hernia. Tbe 
fact that these lomort, often benign, thnukte 
malignant lumen of the teatlsseans to be the 
chief pomt of interest. 

ntiAiKETfr 

In aD cases surgical erplocation U the pro- 
cedure of cbolca. Since a large percentage of 
turnon of the cpididyails, spcxinatic cord, sod 
testicular tunica are benign it Is often posifWe 
to do a conaerrative opcritfoo CiitrstioD 
should not be perfonnea until seebons of the 
riasDc have been stixiicd under tbe mion- 
scope 

li the tumor is found to be malignant local 
remcml that is, caitratloii foUoaod by treat 
ment with roentgcn-raya oe raefa um , seems to 
be aB that Is lodkatH The results of the 
so called radical operatioci, hrvoWng rononl 
of retroperitoneal lymph tissue, do not Justify 
ftIUK. 


THOMPSON SPERMATIC CORD, EPIDIDYMIS, TESTICULAR TUNIC TUMORS 


StrUJlARY AND CONCLUSIONS 

Tumors of the epididymis, spermatic cord, 
and testicular tunics are extremely rare 
Twenty-six cases of tumor of the spermatic 
cord seen at the Mayo Clinic are reported, of 
these tumors 2: were lipomas, x was a 
fibroma, i a hemangioma i a cj'stadenoma, 

I a fibrosarcoma, and 1 a myosarcoma 
Thirteen cases of tumor of the epididymis 
seen at the Mayo Chmc are reported Among 
these tumors Uiere was one dermoid c>'’st, a 
hitherto unreported tj’pe of epididjmial en- 
largement, I cystadenoma, 4 angiomas, and 
7 carcinomas Of the 7 malignant tumors 4 
were adenocarcmomas, grade i i a caranoma, 
grade 2, and 2 caranomas, grade 4 
Two cases of tumors arising m the tumca 
vagmalis are reported, i of the tumors was a 
fibroma and the other a cystadenoma 
The following conclusions may be drawn 

1 Approximately 70 per cent of all tumors 
of the spermatic cord are bemgn 

2 Approximately 40 per cent of tumors of 
the epididymis are bemgn 

3 Approximately 60 per cent of tumors of 
the testicular tumcs are bemgn 

4 The prognosis is more favorable in cases 
of tumor of the spermatic cord, epididjnms 
and testicular tumcs than in cases m which 
tumor onginates m the testis, tumors of the 
tcsPs are, almost nnthout exception, highly 
malignant 
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CLINICAL SURGERY 

FROM THE MEMORIAL HOSPITAL 

GASTROSTOMY IN THE MANAGEMENT OF GASTRIC AND 
ESOPHAGEAL CARCINOMA 

\\7U lAM L WATSON, M D , F A.C S , Nev\ Yore, New York 

A^st^tant Attending Surgeon Memorial Hospital * 


S EDILLOT, m 1849, \\’as the first surgeon to 
attempt the formation of a permanent gas- 
tne fistula m the treatment of cancer of the 
esophagus and he gave to the procedure its pres- 
ent name — gastrostomy Twenty-srs years later 
the first successful operation was performed, and 
since then many different tj^pes of gastrostomy 
have been proposed and desenbed in the htera- 
ture The usdulness of this operation has m- 
creased with the improvement m the type of 
procedure employed and mth the general im- 
provement in surgical technique 
The ideal gastrostomy should pronde a gastnc 
fistula not affected by the action of gastnc juices 
It must be continent and permit no leakage of 
gastnc jmces or mgesta It must also be perma- 
nent and so fashioned as to permit the patient 
easily to insert his own catheter for each feedmg 
The stoma must be readdy dilatable so as to allow 
repeated mstrumentation through it, such as 
gastroscopy, retrograde esophagoscopy, and bou- 
gienage It IS desirable that the operation lend 
itseU well to local anesthesia. There should be 
no operative shock, and the procedure should be 
possible m the contracted stomach (due to disuse 
or disease located in the cardia) 

The satisfactory gastrostomy must penmt gas- 
tnc digestion imm^ately and must not confine 
the patient to bed contmuousty more than 2 or 3 
days after operation Of aU the types so far 
devised the Janeway (i and 3) gastrostomy most 
nearly fulfils the above requirements On the 
head and neck semce at the Memonal Hospital 
this type of gastrostomy has become a common 
prehmmary^ step m the treatment of caremoma of 
the esophagus and cardia of stomach Since 1928 
this operation has been earned out m 163 cases 

OPERATIVE TECHNIQUE 

Under local infiltration of the skin with i per 
cent novocain contaimng ro drops of adrenalin to 


the ounce, together mth intercostal nerre block 
of plain I per cent novocain, a longitudinal ma- 
sion is made over the outer tlurd of the upper left 
rectus muscle from the costal margin downward 
for not more than 6 centimeters The outer 
rectus fascia is incised and the rectus muscle split 
in the direction of its fibers The fibers of the 
transversahs muscle are incised in the direction 
of the mcision and pentoneum infiltrated mth 
I per cent novocam and opened 
A bnef and necessanly hmited exploration of 
the anterior surface of the hver and the pre-aortic 
and perigastric regions for secondary deposits is 
earned out The antenor wall of the body of the 
stomach is usually found directly beneath the 
masion, but m thin patients mth elongated, flat- 
tened chests and m patients mth cancer of the car- 
diac portion the stomach may be situated ratfler 
high, but mth slow gentle traction it has always 
been possible to dehver a suffiaent portion of the 
antenor stomach wall mto the wound Five 
Alhs clamps are then apphed outhmng a rectan- 
gular flap 2 centimeters mde and 3 centimeters 
m length mth its base directed toward the greater 
curvature, shown m Figure i The wound edges 
are carefully protected mth small, thm, laparot- 
omy pads, the outlmed flap is qmcUy mased, and 
all bleeders are clamped and securely hgated 
The stomach may be found much contracted, par- 
ticularly m Its transverse dimensions, and, if so 
it mil stretch markedly^, this fact should be borne 
m mmd when the flap is outhned 

The closure of the defect is begun at the rmddle 
of the masion parallel mth the lesser curvature, 
and is contmued up along the edges of the flap to 
form a gooseneck tube A runmng suture of No 
00 chromic catgut is used for this mucosal lay er, 
and before it is entuely' closed a No 12 French 
catheter is inserted mto the stomach A running 
interlocked Lembert suture of No 00 chrotmc 
catgut IS used to close the serosa The stomach 


From the Head and Nect Hepartment of Memorial Hospital service of T)r Ha> es E Martin 

729 



730 


StmCrR^ G\NFCX)L0 G\ and obstdtrics 



Fif I ;patnalaD37 I acMfc« WCDot 

Unnirh aAO — fint ncMon p^nld «itb ktti u cvrrvtxr* j, T& —m ta Kogirt 
vtl ba* tmo dm ic(fl tbi otnd to prr«at pcnlMcal coatuaBaQo «Wa tb« 
> tr i r i ~h » opcfd t Frrlii|Tilir «ln«iJ-|i nil ^ip [onwit j, 
^oi.aaidmtUibAjLfe 6 portly dntd—d H« FrrodicmtbAcTLaarTtcd 

i A ranatt ntniiciad L^xdtrrt «to>« ij N oo cbr onlc catfot dwf* tlw iui,w 

G uJ «otck ube btwbilit eot (bnBfb oppar vaoed 4. Uocoat Htxrtd to 

iLiO td|ca tad il.nJmll xo«nd doM Rcfatmbip o^ ■> — * to tonodi od 

uttm tbdcarDol atl 


* tbcn rHarwd to the abdoralcal cxvlt^ the 
CDcnlor Asd AjRxtuU duu^ into frs*h rteok 
(Kne* ud the wound a doKtl m la^rn An 
abSUAst boldi tltf rooeenedE tube with the 
nlure hoc in cccUct inlh the upper ircwnd uigk. 
No. I ptiln cAtfut mtcmptcd nitores are c»ed 
tor tiui peritocxom and tnnrreimla oiasde One 


looedj oed m*ttre» mture ot the lejne wtnrt 
mtflia) if aaed to approxBBOit the arf 
the rii i>*- l e iocidv oter a nnaJl wwi <■ 

lodotonn jiuie wfeidi U bro^t oot t hTtw^h 
the low er >n^ d the wound Tne antedc* itctu* 
{uda n ck«ed with miemipted No s diroodc 
c»t(ut aatorei and the poftoiw Kzrfife o/ the 




WATSON GASTROSTOMY IN GASTRIC AND ESOPHAGEAL CARCINOAIA 731 




Tig 2 The esophageal radium element tandem A, Unassembled r , Three radium 
element tubes of 10 mdligrams each 2, Two dummy tubes j, Flat wire stainless steel 
tubing ivith nickel steel end pieces 4, Black rubber tubing B, jMechamcal drawing 
of tandem C, Tandem assembled readj for use. 


gooseneck tube is anchored to this fasaa by one 
suture of No 00 chromic catgut which passes 
through the serosal coat only The skin is closed 
with three interrupted, vertical, mattress sutures 
of medium dermal and the mucosa of the goose- 
neck stoma is fixed to the skin of the upper wound 
angle by four mteaupted black silk sutures A 
drt' dressing is apph^ and the feeding tube is 
fi'ied to the dressing in such a manner as to pre- 
vent it being acadentally mthdrawn from the 
stomach 

It IS obaaous that this operatn e procedure re- 
qmres a httle more surgical care and skill than is 
necessar\" in the simpler forms of gastrostomy, but 
this possible objection is outweighed b\ the more 
satisfactorj postoperative results of the Janewa> 
operation 

The iodoform gauze dram is removed in 24 
hours, the pabent is out of bed on the second or 
third postoperative da\ , and the sutures are re- 
mo\ed on the fifth postoperative day The post- 
operatne care has been reported in the recent 
past (5) and wall not be repeated here After 7 
dal's the gooseneck tube is healed firmlj and wall 
liermit gentle instrumentation through the stoma, 
and mtra-csophagcal radiation wath the radium 
clement tandem mai be started wathout inter- 
fenng in the least wath the patient’s nutntion 

If gastrostomi is delated until late in the 
course of the patient s disease then a definite, 
rather high, postopemtiie mortahti must be 
evpccted, for a certain number of these patients 
arc going to die of their disease within the period 
of postopcraliic coniailesccnce Our preiaousli 
reported (2) operatn e mortahti of 5 S per cent 


IS the lowest recorded for gastrostomi' and each 
fatahty in our senes was due to the patient s 
disease and not to the operative procedure 
In order to maintam low morbiditj and op- 
erative mortahti rates, it has been learned from 
expenence that certam factors must be observed 
The operation must be done under local anesthesia 
as general anesthesia in these elderly, dehi drated, 
and emaciated patients is hazardous and unneces- 
sary' The abdominal incision is limited to 6 
centimeters because this will permit adequate 
exposure and at the same tune minimize the 
danger of postoperative wound infection w'hich, 
if It does occur, will be a small matter rather than 
one of senous import. Postoperatii e ensceration 
does not occur, and a small incision allows the 
patient to be out of bed safely on the second or 
third postoperative day The short inasion will 
limit abdominal exploration, but this in turn will 
lessen postoperative reaction 

From other chnics where the Janeway gastros- 
tomy IS being performed, there have come per- 
sonal reports of sloughing of the terminal portion 
of the gooseneck tube T^ere are three causes of 
this complication (i) The flap of antenor stom- 
ach wall IS cut too long or too narrow or at right 
angles to its blood supply, which should come 
from the v essels of the greater cun ature (2) The 
antenor fascia of the rectus muscle is sutured too 
snugly about the gooseneck tube and post- 
ojierativc edema causes strangulation (j) The 
one suture used to anchor the tube to the antenor 
rectus fascia is placed too deeplv and shuts ofi 
the artenal supplv to the terminal portion of the 
plastic lube 
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Vig 4 3 he rolmm ckmcnt tandem IS pulled upward l)j 
stead} traction until, under direct csophaRoscopic \ision, 
the level of the esophageal |e>uin is reached 


b\ the stneture, but il is nc\ ertJicless anchored in 
place bt fastening (he prounial end of string to a 
tooth and the distal end w ith adhesiv c tape to the 
anterior abdominal nail The length of the 
proximal anrl distal sinngs is mcasurcal and these 
measurements are used in rein‘=crting the tandem 
for the next treatment, thus eliminating the neccs- 
sit} for repeated endoscopic procedures The 
tandem is left in position for 24 hours during 
vhich time the patient cxpectomtcs hissalua and 
regular nutation is maintained by gastroslomj 
feedings 

At the end of 24 hours, nhen a dose of 720 
milligram hours (30 milligrams for 24 hours) has 
been delucrcd, the tandem is drawm upward and 
out through the mouth, a fresh length of slnng 
having been tied to the distal end and drawn 
through the stoma to be used m rcmserting the 
applicator for the next treatment 

The tandem is inserted every 2 dajs over a 
penod of 8 to 12 days, dunng which time a total 
of from 2,280 milligram hours to 4,320 milligram 
hours is delivered to the tumor area The pa- 
tients do not complain of discomfort dunng treat- 
ments, and if the throat is well cocainized and i 
per cent novocain is used to infiltrate the skin 
about the stoma before dilating it, the} do not 
greatly mind the onginal endoscopic procedure 
and initial insertion of the tandem 

Gastrostomy serv es no useful purpose in cancers 
of the pylonc end and body of stomach, but it is 
of value in the inoperable lesions located in the 
(a-rdiac portions of the stomach Growths in this 
latter region are apt to be difficult to diagnose 
roentgenographical]} , and on peroral endoscopy 
It may be impossible to visualize the growth or 
remove a biopsy In such instances the Janew^y 
operation permits inspecuon of the growth and 
allows the operator to remove a specimen for 



I ig 5 3 liL method of m'mrling gold lilltrcd ndon seeds 
into a cancer of the cardiac portion of stomach b} means 
of an Cbophagoscope m'erted through the gastrostomy 
stoma 

microscopic diagnosis, at the same lime he may 
measure the lesion accurate!} , estimate and insert 
the dose of gold filtered radon seeds ncccssarv to 
control tile growth (Fig 5) B} week!} gastros- 
coi)} Uirough the gastrostom} stoma the radium 
reaction ma} be followed and if regression is in- 
complete, chcck-up biojisics ma} be taken and 
wore radon seeds added as ncccssarv 

If an esophageal lesion is to be treated b> in- 
serting radon seeds, it lias been found a simjile 
task with the aid of the esophagoscopc to insert 
the radon seeds accurately into the upper two- 
ibirds of the lesion, but, to plant gold seeds satis- 
factonl} m the distal third of the growth, it is 
necessar} to visualize this portion of tumor bv 
retrograde csophagoscojiy through Uie gastros- 
tom} stoma For routine work in the esophagus 
and cardia of stomach, gold filtered radon seeds 
ranging in strength between 1 25 millicunes to 
I 50 millicunes each have been found most satis- 
factorv' 

Patients with cancer of the esophagus come 
to us at a late stage in their disease Thev are 
often quite emaciated and dehydrated, 'their 
tumors are large, ulcerated, and infected and fre- 
quently cause complete obstruction of the lumen 
(6) Many of these growths will shank away and 
the esophageal lumens will open up under the 
divided dose method of treatment by external 
irradiation Howev er, the benefiaal effects of the 
radiation come on slowly— 20 to 30 days after 
conunenang treatment and, during this mterv'al 
the esophageal lumen is apt to become completely 
stenos^ due either to esophagitis, contmued 
growth of tumor, or the early initial hyperemic 
effect of the X-radiation In these cases it is 
necessary to do a gastrostomy before X-radiation 
is started, so that the treatment sequence wall not 
be interrupted Later, when the tumor has re- 



?34 


3URGER\ GV\ECOl^\ AND OBSTETRICS 


^imu l tsd Um oopha^lb bu lettewd. u It 
pnctkil}/ *!»*>•» will uBder crtmial rv&lkn, 
11 U oltes po«Ible to w tbc ndlum eieme&t tan- 
ckn nhks prex-buslii cxnki not haxe been In- 
KTted wilbout fx£aal\ e Ultima to Ue fnnrtli 

If an nopbogcctomy Ii ptumed, a prttimmary 
gutrostccD} tboold be carried oot as the fint 
tup in the precedore and the Jarveway Upc ta 
hm a^ain moat Mdtfictor> for altboq^ mack 
Is writtcQ aboat the foriBation of a new animor 
aobcniaoeous eaopfaafus from knpt of boael, 
etc ae ba\T not ami or heard of a cate la ahtefa 
toch a procedorv vai prodactlre of a aatisfacton 
result and the rubber e*opbfc(ta of Torek and 
Efjen wbaa mrtnected to a Jaaeai) ffulio*- 
fomj is suil the tno«t practkal aohadtate tor (he 
Docmal \’iscQi 

Finally there b the occukaul case akkh 
coeaea to us too bte to warrant affitwhe therapy 
%et the patient ti aware of hb profoosa and 
aiabea for purpoecs of tMiaineas, etc to carry 
oe ask«| aapoadble In thbpewp fasuoatoraT 
akneaDl prolong hfearrd prevent d<»th by aUr 


la aacer ef the esophagus aod orthac et>d of 
•tocnach if a fasamauiBV a to be dooe the 
jaseway type of oncritMB U ladiqted beause 
kt posacaea the (ouawiag advaatagei 
I It aBowt tbe laatrcaoentaikn oecesaaiy for 
the acrunte uapiantaltaa of goid seeds la the 
ktwertDCKt portion of as esopiageol caorer and 
allows tbe safe retrogfide msmko -of the ndlum 
eleiieiit tandem in the esophageal lumea at the 
site of the ttunor 


1 Atoperitioaor ihrooghihemahiigniTO, 

It b poaubJe to obtain a Uopay Inm a w»>, 
locate la tbe oanfiac portloD of the stotasek an! 
to baot goid aeedt Into It under direct rUoa 
abo to watch the erriini ndnna rtarUn 

(3) Retrcgmdebon^enigeforthedihtiifoft 
poat UmUsentfibrotkesciplaigFalstttioaiiaB} k 
mfely canbd o«t with gradoated nUia’ 
dn«n through the mocaaa Goed stoma 

A gtatioatomy b often aeecMan as a adm 
factor in caaea of caiciiKcaa of tLe oepfam 
aelected for a coorir of V-rnfialkei by the onw 
doae Ddbod 

The opentive Icrhrrfqoe of the Jaamt ps- 
UDStomy ts described in detail aad a Mddsc^ 
ratbun eicaxnt tandem for bua-eacpktged 
Imifiatfcw b described together alth the letk 
Bique of its use 


BreuoGJtmn 

I /smsv B ft TtmtfUmuf awU si t—r lataif 

mhS* mtUEoa W ihr c^ribkgiM s ah • •care’** 
«e a awr wichodof pa faiaj i a I 1* 

hi ^ IMJ. 

t htsarr* ssd tUnoK Tha 11 gmd >aea*y P*f- 
aany kwi Cjna* & OUi ej* jS 
) Qtn aid Uijnrr Tha t cca—a aflkdi a 


(he Junsr wrltied Seq ^ser 1 tsA 
f 6 tSfr'CjO 

4. SaacLun Ttawor «iw<hd«> d* k parne* baaoew 
<W rrfwr W' ■ t'a'Otwm BMtt ■ ksmipa 
Gu art de 9 lJasfaa;| . iBaa, jS* 

« Watsoh. W 1. koirtia* awiaii.iwsr rf lie naUii 
haoy paiast Ve« \<Mt UUe } hJri »»» 

e Uexa Cearerrf liee*ri*|P» fi»a tj?s»t kCh*- 
noj. s* 
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PATHOLOGICAL FRACTURES DUE TO MALIGNANT DISEASE 

CLAUDE E WELCH, A M , if D , Boston, Massachlsetts 

From the PondsTllt Hospital, llasJadiusetts Departmcot of FubUc Health H rentham Massachusetts 


P ATHOLOGICAL fractures due to mabgnant 
disease are common enough to warrant in- 
terest yet rare enough to make a statistical 
study difficult For this reason a wide diversity of 
opinion exists with regard to the prognosis 
Treatment is notorious^ difficult and, all too fre- 
quently, unsuccessful Discussions of this subject 
are usually fragmentary, consisting chieflj of 
isolated case reports In order to clanfy the sub- 
ject we have studied the entire senes of patho- 
logical fractures observed m the Pondnlle Hospi- 
tal (the Massachusetts State Hospital for Malig- 
nant Disease) since its opening in 1927 

HISTOMCAL REVIEW' 

Thirty years ago surgeons regarded pathologi- 
cal fractures without hope Grunert, renewing 
the literature from 1886 to 1904, stated, “We are 
justified m saymg that m caranomatous, that is 
to say, m true carcinomatous metastases, union 
of the fragments can never occur Up to this time 
there has never been a reported case of such a 
recovery ” He beheved that the prognosis was 
somewhat better m the case of osteogemc sar- 
coma “New osteoid tissue may be formed (in 
sarcoma), yet this seldom leads to a umon At 
times a true union seems to take place and may 
exist for a considerable time ” However, he ated 
4 cases collected by Bruns and added 3 of his own 
cases that showed an early stage of umon at 
autopsy 

This impression prevailed for a decade there- 
after Cotton, m 1911, said that fractures through 
caranoma do not heal Bloodgood, quoted bv 
Scudder, stated that union rarely followed frac- 
tures through metastatic carcinoma Codman 
agreed 

Since then many' reports have appeared m the 
literature of healed pathological fractures Kohler 
has reported several healed fractures through car- 
cinomatous metastases Fractures through meta- 
static hy'pemephroma have been considered to be 
exceptionally resistant to heahng, yet recently 
healed cases have been reported by Rypins and 
Gobbi Gobbi, in his article, has included ab- 
stracts of several other reports of heahng of frac- 
tures through metastatic carcinoma of other ty'pes 
As a result, the prognosis has been xnewed more 
optimistically of late Pancoast, quoted by 
Eliason, belieics that 40 per cent of cases of 


pathological fracture due to cancer heal In the 
same paper Sampson Handley is quoted as saymg 
that umon is the rule Ehason, however, empha- 
sizes the poor prognosis, which he says is similar 
to that m sarcoma 

Of 21 cases of bone sarcoma there were 2 cases 
m which Bloodgood found suggestive ossificabon 
One was his own, the other was recorded by Sim- 
mons Simmons saw' parbal ossificabon of the 
fracture by X-ray and m the amputated speamen 
Bloodgood thought much of the bone formabon 
was associated with the neoplasm and not w'lth 
the fracture 

Coley remewed 122 cases of osteogenic sarcoma 
from the Memonal Hospital There were 26 frac- 
tures — an incidence of 21 per cent In this senes 
umon occurred in none There were 36 cases of 
endothelial myeloma, of which 26 per cent (9 
cases) showed fractures Union occurred m 3 

The wide dispanty of I'lews with respect to 
heahng through metastabc caranoma is ffifficult 
to understand unless such impressions ha\ e been 
based upon an msuffiaently' large senes of cases 
That such cases are comparabvely rare is attested 
by MacDonald’s figures He renewed the frac- 
tures of the long bones obserx'ed m the Massa- 
chusetts General Hospital for a penod of 10 y ears 
(1910-1920) Dunng this penod i 045 fractures 
were treated of w hich 24 were pathological Three 
of these cases occurred through metastatic carci- 
noma, 3 through sarcoma 

THE X-RAY AND THE PATHOLOGICAL ERACTHRE 

It has long been a disputed quesbon whether 
or not X-ray treatment is indicated m the treat- 
ment of a pathological fracture Unfortunately it 
IS impossible to obtain any expenmental data, de- 
nved from animal study, on this problem In a 
pathological fracture heahng is not as simple as m 
an ordinary' fracture Tumor cells, when abun- 
dant and prohferabng rapidly , interfere markedly 
with the formabon of callus Relabxely speakmg, 
the amount of osteoblasbc tissue ax'ailable for re- 
pair is greatly reduced Proponents of the use of 
X-ray point out that it is necessary to kill those 
mahgnant cells in order to allow adequate room 
for bone repair to proceed Opponents of the use 
of X-ray behe\ e that its use wall impede the pro- 
liferation of connectne tissue and osteoid deposi- 
tion 
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There IjooreuoQtrmapcct Hat (Jiepnjct*e£ 

repAlr of t potbolcajcgl fmctnro Tin ci trom 
foibwiD** timfJcuirtiirr acept In tofaru the 
m a Epant time preiait tend* to »Vjw the je(*fr 
For thb ncaon It ihooid be Mhutapnoa to re* 
Yieir tbe operirocnttl wnrL dooc on the teklkre 
of \ imyi to btaiiDf of MmpJe lt»ct(ire»> 

Peithe* obeerred ht iijoj that If t lamia wmg 
■*.« treated with \-aT it la*jed bridwl fa <k 
TelopwoL Skaflar nrtardatkm of the pirMh fd 
booe* mu reported do guioca pfp 
Trebondeau and Beoinder 
Woding alth fnctured radO In nbbita. Sab 
\ctli foQOd that after doaei of \ ny (the 
accurate dt»e* art not fl\cB) the bone trabteui* 
acre amancf than tkon:^ the cartfhge ctfit wen 
freqoent, and the cafchnn inlu acre dcpoaited 
more abundantly He behnrd tbb facrcaard 
deporiuon cf caldum waa not a ato of good /witm 
formatfafi, but aa altempt of tbe uxly to ccaifiav- 
cate for Uk thfaiKW of the trabecule. 

Chceet nrachated lemon of dca both bdbre 
ajjdafteraettiagthefraetarea. Heloemd a dlouO' 
utiem of the anouat cf eaihti fijraatfoo. hluller 
itaee te d aectuna frocn the tadus fa nbfala. He 
could fiitd no calha ctanafatiaD fm doaea 
ofX^y andbeOeved that tlv) retarded (nvth. 

Fraeahef, fa r9U «u the Mt to aaofbe ao 
effect of calha iHnuUtkn to the \ ny He 
foofid a cootkkrable ibortenfag of tbe time of 
beaOng m many campUcated fractnna after k 
radiation. Kohkr m a clirrw^l itudy of 67 free 
torea, foemd that a hfbt X-cay treatment onaQr 
more than bahed the time of repair KmuLl, 
Carnndo, Ottokiighi, tod Tiauoann aQ rourt 
beschcial effecU frotn X-ray creatmcBt. Tam- 
ttwnn exaployed 15 per cent ot the ahm entbeuia 
dnee on fraennea ol the bbla hi rabblu Thoir 
radiated Iractum aboacd conafafarabfe advance 
fa btnlfaf in 5 daya. After yo daya the repair waa 
ttiU tUghtly better lit the irndiated gnwp Torco 
confirmed theae ftoAngi 
lattn CDodncted emenxnenU on ftactnreaof 
the cixu y a of rabHU. Ho irradiated with \-ny 
%aiying from ro to 90 per cent of the aUn ery 
dcae and examined (be frartores mioxi- 
tcDpttaUyeachsdi) penodfor jodayi He could 
find DO lodoWtaUe evideict of callua itmmbboa 
fnxD X-ray BQtheccpuUtiQdDOiOcffecXaancloK 
from hsht, moderate, or heavy doeea of X ray tn 
hading He foond that bealint pnxeta l ed aoirrtg 
olarty In dlfFcreni ammab that it a-ai hard to 
evaluate the effect of rediatKC ffc enUoaespre 
vxao obaervationi, beflevinf that lacton 

u age aue, and ootritlonaJ Mate are nnich 
mocr important facton than the pceaenct « 


abaei^ofX-raynieajam. Fnianiirf1wpi»ioi 
oat that fracture heahog fa varfara iMt^H m. 

cteda diffeientlT Thb may expkfa aaw cf tie 

dlaatnandci obaertTd by mvettlgatoo mrpfy 
fa* different tnimah. It abo thrtnri me (jock 
CTx the appfaaiHflty cf any coodmfatn pafa 
from enTt^I* to >TUn 

Fahaae etperimaited with fractmed ^ 
nhfata. He fractored both tihiai of &4 nUaa, 
fatthatiof one tide of cfb »wbml inaaoffud) 
after the (ractorc. The other bde wu avd a a 
CDQtrof. Becatise of the tpOotfag fuTtlibed by Ik 
tifaai, tbe fracture hnei ane nert iob}ecltd to 
onevToal foreea, nidi as was the cue h nuiy ptc 
Tkns expcnmrnti. ImSvidaal varfalkna fa heal 
fag am aiao eluamatcd fa hb cxpcriiHst naa 
b<^ trradlaled fractnrt aod cootiol occur Ea tk 
aome ammal 

He empiojed ettraorrimarily bgh dcaa d \ 
ny fa the fint eaptrimcsl. tfanvc doaet rf aov 
each 00 four nKC^veda>i. Tberc were gerd ryo 
kiloToki with a e 5 mDlirnctet zfac filter Fad 
doae reqp u ed 15 aunoiea, and co rrBy c eded te 75 
per cat aS a ■fct" endhma dtae. He feetod tbk 
ahiie oJdum waa tbponted fa the coatnf Coe 
torn fa 1 accLa It t ea jui red t meefa after lU> 
beary imdiaUaD niatofagiojlv, fer thb locth 
of tkne the UTtduted area am aDed with a tfad 
csnaectne tkaue, the ctOa cf wledi nannWfri 
boM «‘*n» After 3 wecLi aumeiooa maeif afv 
pared and caidam waa deponted la^fdly 

A aeries of frartum na then atodiea wn* a 
negie 6 aae d 4oor These fiactum dnefa^ 
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In wnnmauy of the rtlalicii of utaefladon to 
fractore b«*«tir.g, it may be oooefoded that nnaD 
doaes «jf X ray prodcare no rigrJISraflt ehange, 
iaige doaea renrd beabn* and modeate doM, 
1 e abont roor fa tbe baada of moat obeenen, 
have be« ilwwn to acEderaU heahn* 

Tbercfoce there aeena to be 50 coolra-inoJca 
tion to tbe ose of the X-iaj In pathological frac 
tores pixmded that octlj moderate doaei are c^ 
pfejeo Not only » bAhn* rtimukled, bot tlw 
aawont of oabBouit tmac taterfenn* with 
teparr a dimmiahed , 

Sev ead case leporta appear fa Cleraum a 
TTitwUry fal fnetmea treated with the \ ray 
tifakr^d t caaei The first wai that cf a 51 

year cfd woman a bo had a earn DOfia tf the brt^ 

Tljere was an crtcunve metastaaif fa the <= 

Ihefenmr with favolwiocat of tboifastDdwiU 

patholo^caJ fcactore Four erythema dcaes weft 
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given to the femur at inter%fals of i month The 
radiation field was 18 bj 14 centimeters at a dis- 
tance of 50 centimeters One hundred mnety kilo- 
volts with a filter of o 5 millimeter zmc and 3 miUi- 
meters of alummum were used There was heahng 
in s months His second patient, 18 } ears of age, 
had a metastasis m the humerus, with fracture, 
from a Ivmphangio-endothehoma of the sole of 
the foot Three erythema treatments were given 
at m tennis of a month There was heahng 3 
weeks after the first treatment 
Rypins’ case was a man of 46 who had 2 frac- 
tures through metastases from a hj'pernephroma 
One fracture through the ulna was given an X-ray 
treatment of looor (200 kilovolts, 4 milUamperes, 
filtration 2 o milhmeters coppier, i o millimeter 
aluminum, field 10 b}' 15 centimeters) The other 
through the tibia received no treatment Both 
fractures showed heahng 5 months later 

OTHER METHODS OE TREATMENT 

Vanous other methods of treatment of fractures 
have been suggested They include the mjection 
of calaum and phosphorus (Albee and Momson, 
Haldeman and Moore), excess mtake of vitamm 
A, and the development of aadosis Mettenleiter 
has uradiated the thymus of rats and claims more 
rapid heahng of fractures results We have not 
bwn convmced of the value of any of these pro- 
cedures and have not employed them 
Irradiation of the ovanes, as shown by Dresser 
and others, frequently leads to bone deposition in 
metastases from carcmoma of the breast Stenh- 
zation has been employed m nearly all cases of re- 
current and moperable cancer of the breast m this 
hospital We have recently begun to sterilize 
nearly all premenopausal patients with mammary 
caranoma 

PONDTOiE CASES 

This study compnses aU the pathological frac- 
tures which have been observed m the Pondinlle 
Hospital from its opemng m 1927 through Decem- 
ber, 1934 It IS necessarj’' to define the term “frac- 
ture” as employed m this paper The usual defini- 
tion of a fracture is a solution of contmmty of a 
bone In an acadenuc sense, therefore, everj’’ 
metastatic area m bone is a fracture Cases are 
not rare in which nearlj the entire shaft of a bone, 
so far as can be detenmned bj X-ray, has been 
replaced by metastatic disease Yet the hmb 
clinically shows no localized tenderness and no dis- 
placement These cases have been ehmmated, 
onlj' those cases are included m which a fracture 
line was distingmshed by X-ray, and found to be 
assoaated with bone destrucbon characteristic of 
a metastatic or pnmary tumor 


TABLE I — SOUBCE OF PRIMARY TUMOR 


^^ambe^ Percent 


Breast 

36 

49 

Lip, mouth, etc 

II 

20 

Prostate 

6 

II 

Osteogenic sarcoma 

5 

10 

Cervix 

2 

4 

Thyroid 

I 

2 

Liver 

I 

2 

Kidnej 

I 

S 3 



Durmg this penod, there have been 4,739 cases 
of mahgnant disease admitted to the hospital 
There have been 66 fractures m this group, occur- 
ring m 53 patients Only those fractures in which 
the evidence clearly pointed to premous mahg- 
nant disease of the bone are included This 
ehmmated several fractures through decalcified 
bone m patients in a poor state of nutntion Also 
ehmmated are se%mral fractures occurring through 
areas involved by Paget’s disease Finally those 
cases m which the fractures were first discovered 
on the postmortem table are not included since 
there is no positive proof that the fractures were 
present before death 

TATE OF TUMOR 

The pnmarj sources of the tumor are bsted m 
Table I Carcmoma of the breast furnishes the 
largest number of fractures Dunng these 7 years 
637 cases of cancer of the breast were admitted to 
this hospital Of this number 151, or 24 per cent, 
had osseous metastases Twenty-six patients, or 
17 per cent, showed fractures Geschickter and 
Copeland found that fractures occurred m 15 of 
100 cases of carcmoma of the breast with bone 
metastases Carcmoma of the tongue, hp, floor 
of mouth, and buccal mucosa frequently mvolve 
the mandible by duect extension Rarely they 
metastasize to other bones Cancer of the pros- 
tate, of which r6i cases were admitted, showed 78, 
or 48 per cent, with osseous metastases, but only 
8 per cent of fractures Thisrelamel} lower per- 
centage compared with cancer of the breast is due 
to the hj-perplastic character of most prostatic 
metastases 

Fractures through osteogemc sarcomas are 
relatn ely frequent but usuallj occur late m the 
disease It is unusual that we hai e had only one 
fracture through a metastatic hj’pemephroma 
There have been 30 cases of renal cell carcmoma 
observed here, of which 6 had osseous metastases 

BOXES rXY^OLX-ED 

The bones im olved are shown in Table EL Of 
those fractures occumng m the femur, 2 were m 
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the x In the Iot e third (tiirau^ «a 

(Mteoctflic ttiwa) Of the ttnaioder ipprcnd- 
HMtffy laif -wnr Jd tb* neck trf the f«nur, Uu 
otben In the opper third Only a ■otoo- 
chenteric Of In thehuroen#, 3 ■^otfooiid 
in the lUifKal ned i m the loner ahaJt, *nd the 
rcuttlnder Ja the opper UanJ oi the tha/t. 

Sirtmi fmclum, oc aj percent, «tre fonod In 
tie flit toot*. Cooride rin g tie krge nomber <rf 
me UiUiei tie ( arc found fn tho Vert etinf column 
it i* frjMriabi- thtt tnctvra $fr aast to nrdy 
The tertehriE coBxpae end utohiooo. frequmUy 
hot t inrt fnttate Rnt k extremely rtre. Only 
thoee cMa with it fnictijre llae ue Included. 


TxtATiaarT 


iUny of ov ata icd 00 ipedfic facta* 
iWitnwt. Thk gmtp iotJodbi, far tie nc 
PMt, thoee caie» In wluci tie /ractme m ku 
fflecoveitd on rwrtioe \-rty enmiBitfce ixd h 
irtwa theit had bees do **fTa oc eyxr^tm d 
htciort. /fi«tira *« eelMnA 


tabu: u — sm: or ntACTUK 


PmfT 

IlcpDcm 

Jtcaihbk 

fill** 

Oerfck 

Rib 

terU^Km 

T-Bm 

Uim 


It U dificidt (o e\xhute the profctoik tfta n 

G tbofojfcal frxctorc Cofey heht^ U»*l the 
e expfctxnCT of a MUest with oatec^eohr mr 
conji lirocjh wtJen fraeture ha* occorred k 
tbexteoed do per cent. WhOe tbeoretkaHy Um 
prenenci a tractore aboukl •herteo a patKoi • 
h/e xe feef that the ma^oefty of *uch /netting 
occur in caaei d advanced dkeuc, a«id (hat it k 
dificnlt to prerve that a fracture, ier re, tborteni 
life. 

Id ocr aenea * < perm t of the patka ta <bed tea* 
tbvi a month after the fracture Aj^ETodmatcly 
iSpercratdkdintheDatimoDth*, and another 
quarter before the erptratioe of a >eax alto frac 
ture £i^t patient* are *tll] ooe j tram 
after fracture (#3448 — hatory below), and air- 
other 1 yean after /ractiue (^r8 — yj) Three 
ether patiAt* ace Evfnf 6 to 8 eoantha after frac 
tort cesuntd. 

The average duration of life after afl ftactura 
tododlng ca*o that arc itlU U iitg k aUsbtfv cner 
6 mentis If tbe carefnoena* and tarcoreaa ate 
aeparated, tbe pnfnoai* with te^wet to ks^ of 
life ii Been to be oeailv take n good Id tbe latter 
frerep In Ihl* group the average W« wa* ibghUv 
mat than a year after fracture, irinJc ta cani- 
DDCoa* a XU al^tly lea* than 6 mentbs (TabV 
Ilf) 


In mtient* xlth advxbced dhotae. aidoa k w 
rare that the maximum effort ibould be dnt ti H 
to ntaJJng the pa dent cotofartable rather tkai to 
•ccurnig eract anatcaokai proikn. Uiht tiac 
iloo — about 10 pound* for fjacltuT^mai— 
Qsoally antnbata to ctxnfort klore than iha 
wagbt k tAially mtix-mxfkiued teciiaectf !»• 
cukr atrophy Sendhagi are ccaupODaly tef' 
mated xba traction t* unbearable 
Certain ca*ea tia%% a mioimum of metxstitV: 
daeaie bed receive a fracture. It k ia thJ* fraip 
that attempts muU be made to aecuic sobd ukw 
In u ifaort a time u pcaaSbk VariouatipetU 
orthopedic apphama ha-\e been mptovea Ue 
have focod a mcdlhrd Back** nteakc to fa 
\aJuabk in tba tiratnxait c 4 a Iramnrd fmw. 
Land fwatba are oard In Iractnm d the k*- 
tneru We bare not attempted rawnalaabl^ 
tkn uuia amtherii is anr a*e becaoK a the 
gnat danme^inenasns the deformity TfaSikt 
cabpcc fpimt* are > afoabk not only for ctet Uk- 
cott {ranuret, but ako a* prmstne dewn t* 
bo CBspJorwI lu kwnrn inetaatatk dl*e**e Wore 
fracture octurt 

lVl*j I* the value 0/ Vray Ifi tbe matmeJi a 
tbeac fractnm'^ Rdextnen to Table I\ iarScate* 
(hat It wu tufliloj td in 3 cue* of fnetoe d 
the femur t caaca U (ractored tunnentf, I d 
fiaciflred martdibk. and 1 of the pibix U n 
iin raaer to aoalva tht wbeei^mt 5»ru*r*^ of 
patients In order to ice xbkbm or not besf- 
Inaa nxwe ntajlactciiy m thk |iwp. 

Tbe NwJing of a Iracture may be Judgtd by 
•everal entena Opporlowty hu been gr.«i t“ 
eeamioe many of Ui« fracttuei after death *0- 

aeoce of the frl^tiae aljwatiwteoi tt »atkk«of 7 

evKknoe h^r^ Diappearance of the ir*c 
IniT lae by V ray provjdrf that there bai t*A 

TABLi m. — >aoa 3 »o*ts 

^■>ta 

Dwl lc« tbu aioQtb ailw haAw ** 

IHnl ( (• 3 mlk* tiitr rixctai* ' 

DKdjtoi ■Mta ihtr traoort ; 

Died to 10 itlM (netal* ] 

b»*»« __ , 

Dito tDCwariScto _ 
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Fig I Fir 2 Fig 3 


Fig I L C Case 5S28 Fcbniarj 27, iq33 There i«; 
an extensi\e dcstrucli\c process in\ol\nnc the nght man 
dible mth pathological fracture 

Fig 2 L C Case 5S2S This roentgenogram rrhich was 
taken \o\ ember 23, 1 033, show s that the pathological frac- 


ture has united and that there is regeneration of the areas 
of destruction 

Fig 3 L C Case 5828 March 7, 193s There is firm 
union at the site of the pathological fracture and no cn- 
dence of disease 


been progressuc destruction of the fragments by 
malignanc} , is indicati\ e of healing On the other 
hand there are manj fractures tthich, after a 
penod of time, show onh partial healing by X-raj 
The} mat hate little etadence of new bone or 
callus formation, but the patients ha\ e evtremities 
that can be mo\ ed without pain or crepitus This 
group w-e st}le “fair heahng ’ Some cases ha\e a 
useless extremit} but show slight X-ra\ orautops} 
endence of heahng, this group shows “slight heal- 
ing ” AIan\ cases show no signs of heahng 


Of our 65 fractures onh 5 (5 per cent) healed 
These cases all showed firm union, comparable to 
that following a simple fracture Of these, i was a 
fracture of the mandible which recei%ed hea3'} 
irradiation 

CvsE 682S L C This 61 \c3r old man entered the 
hospital Februan 26 1933 complaining of an ulcer of the 
cheek of 6 weeks' duration He had an epidermoid cara 
nomi, grade 1 of the buccal mucosa of the right check 
There u-as extensive thickening continuous with the car 
cinoma extending over the nght jaw and into the submaxil- 
latj region The admission diagnosis was carcinoma of the 


TABLE IV— TYPES OF TREATMENT 


T\'pc of 
treatment 


Femur 

Huraeni^ 

Pubis 

ClaneJe 

Rib 

\ ertebra 

Tibia 

Ulna 


Ca 

S3 

No treatment 

3 

4 

1 


5 

t 

3 




\ ray onlj 

S 

r 



I 






Traction 


9 

2 








Cast 


3 







1 


\ raj and cast 


. 









\ ray and traction 











Sandbags 


I 









Splint 


1 




3 





Amputation 



I 








Sira the 




3 







\ ray and swathe 




3 







Thomas collar 








I 



Not stated 


3 

1 

3 

1 1 . 

I 
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I bt 4 C J Cwe PwBwrfwT II, t9J7 TVw b 
rtetltM ud nnOcLM U cb« vpprr tbe fov 
Tbm b u u(cnrvtu(«rK (rvtui«, mrth m di^kte^ 

])«) CJCmaiu >Uyj.tt*4 Ooiytbtcstnw 


nd c4 tlM fnrtw tiM ■ v»ibb 
uom »n nx* bs* prccateM 
• i* < C J CMi xui Vplmhn n frwwi 
b^eftbaM TVre a rTtnon *4 BrUMilic d»<w ■ 
tWbndMdiab 


Ucnl nx0w •itb cactx^UMf iW aerL. Trtyraab 
munebrlH PnMctwunrnrudUtbwv wnHuK 
drvnciJ r*^«m sq Lbe mrbc ibb cf tbi audibb witb 
tatbolqpoO fcVtxK Tb* ehu(n LodKvlrr* <4 mW 

■ 

Ik •uctrea xiccrnhj c4 X-ny to tl« ntbt fur mj 
( sby tj oa-firbi, nobv ra or .pea <bttaiwr 
tuar 4I Bitn wl e ita, £hrr 4 mrt Ci. t aua AI) 
lie drvlVptTl atkzVrt) X ny mniea Ue May 4 tk 
tta ora] olcrralMi had dmppearrd TW X-ny report 
on thb dat* w«* CBrcpamon aob proMovt Cbw ibraa 
<diibt raUrfmC m ibedrkct of Ibr aaimnr potioa of 
thrrurn,butouxLoo«nf ibeboar rfdrdoitrtyaoDOM' 


Hrartjnn Thr lesiriB c4 tba yaw haa mow ea aybu l y 
hraVdaNrr Tbm b laM of tba fnirmu of bonr and 
iryrarratjno of tbr arru of tWneln 
OaMaaebT 19U then vai po rtidrace of dtrai 

The tecotul cmre a,u t Inctured haaKTOS «hkfa 
wu found to be boled at aaCOTtiT- 

CAir ao n r Ttaa )< SOT old acwm otrrrd »ttb 
cartBoa of tbr brratt ikrr ore /racutm of fbr Irft 
(rater aaal naht baB<rTV^ tWmrd t lir of 7 arrba dun 
tun V nlbt aaa afxlird (o |br am aod irartna to Iba 
Wft X ny b atrb* turn alMira aaa trad aa UAm 
I itra of Lbt nrhl ahoolikr afam a fax anoml <4 bony 
caQxi I tha irfMO <4 (br Itarrerr Tba ratur pot 
iMcfibrbonwm a ahnlbytcanT Tb* frarture of 
tbc Ht tfBormJ arcb iLaa 1 rrr utib bray anm 

At atil"p»> 6 wftka Utfr “thr nyer pcatioe of the 


rifil hoeroa u n tamJ aad Aa«rd patbebyla] 
(mlwt rrab law woca Tba apprr pwtm a( ib» bti 
koior aia abn rnac-re O . «Urb aba aboard a fatbabui) 
haelma aad rather Bmi nka S X nv InMMat 
la gnea to lha paljrai. 

Tbr tUrd are au that of a fractand fetnaj 
Can aa4 CJ Tbbpatjrot, a bn 41} nnefar, had 


tmumt erefne* entemf airr (beaatrrararpr^r 

ifBT asd la pentmedy at tba aaot b%t] (laib an 
imnintTatabyjetHd.aeob j raa Jj »« |0r« 
diaiasrr btef a asa Ahetnei C > 

Tb* eaat aaa rrairvrd « Fcbraary t»jt "“(ra a/irr i 
Imtanu lUakr l« ibnw caitbard err jd n. 1 aair 
natty ad prmtmortj Aa \ ny llba at IM* 
ikatd lacmaH caienn dcpovtjae I My lA aba 
aaawalkjBnwtihaone By V rayoah ibemrtnr^firT 
rvd «/ tbr fracture hoe »aa bbUc. 1 Aapcwrt H»X * 
atm X ny UratflJnt* am m ica. » aatmary aai 1 
noatrraarty U the rijuaa af Lk frart r* Araoluftar'a 
Ml rcynled OrlokT 9 A tbrr h« X 1^ » aa 

VMtnfcrr 7 abn tkfrartjfrtiarhadbcaW. t*f ibm 

• lacmac n tk arwaat rf ik awtr^a*". t» 
Na%taiUT ^♦la,ak1ra^drchaf7sd Iti aakaffabr" 
She died VptnaJoT pw tbrac 
In ihegToop ihnialtoaeil ftirbeafinBlIwiTafTt 
6c»Aei (9 per cent) 

Caax ,yMCV.TkiAyT«aUof«a calnd Ik 
hoApata] t* Soicwber Ojj eocf4jiajag ■ f*'* ■ i* 
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Fig 7 Fig S Fig 9 

Dg 7 M M Case 8705 January u, iq 35 There is diffuse mefistalic disease 
in the upper haU of the humerus A palhological fracture of the surgical neck^is 

M M Case 8705 Januar\ 22,1935 The medial displacement of the lower 
fragment is more marked There is no ctndcnce of callus formation 

ng 9 J[ Case 8705 Februari 18,1933 There is a moderate amount of cal- 
lus present Union is firm chnicallj 


left hip of 3 months’ duration The X-ni) report at this 
time was “The intertrochanteric region, head, and neck 
of the left femur show mottled bone destruction with con- 
siderable new bone formation There is endence of nen 
bone extending into the soft tissues There is apparent)} i 
spontaneous fracture through the neck of the femur ” 
Boor units of X-ra} were given both antenorl} and poste- 
riori) over the fracture. (15 by 15 field, 10 ma , 200 kv ,4 
ram Al, o s mm Cu filter, 2oor per treatment.) 

In January , 1933, the fracture line was no longer visible 
\t this time the left hip was ank} loscd at 45 degrees Dur 
mg the next 6 months the patient’s liver gradually en- 
larged and she developed ascites Three months before 
death boot of X-ray were giv cn ov er the left hip, antcnorly 
Death occurred in July, 1933 At autopsy a bile duct car- 
anoma metastatic to the left femur was found The au- 
topsy report read “The region of the trochanter, neck, and 
head of the left femur are occupied by a tumor mass, m- 
vohang the soft tissues and the ilium It is firm in con- 
sistency and on section 13 yellowish white in color It con- 
tains a large amount of new bone formation ” 

Case 3448 S Y In November, 1930, this 30 year old 
woman sustained a fracture of the lower end of the femur 
through what vras believed to be a bone cyst A plaster 
cast was applied She was first admitted to this hospital in 
June, 1931 At this time the patient was walking with a 
sUght bmp, because of slight pain on weight bcanng X- 
rav showed “an extensive pathological process involvnng 
the supracondylar area of the left femur The cortex is 
broken on both sides of the bone Apparently there is a 
spontaneous fracture.” Amputation was done in Aurast 
The specimen was desenbed os follows ‘ The medullary 


cavaty at the epiphysis of the femur is filled with a friable, 
gray green matenal, and the edges of the cavatv are re- 
placed bv tumor tissue The penostcum is intact except in 
one portion where there is a recent, irregular fracture with a 
moderate amount of callus and bone formation Micro- 
scopically pleomorphic spindle shaped cells closely packed 
ate found Atypical ana typical mitoses are \ ery numer- 
ous There is a moderate amount of hemorrhage and nec- 
rosis Diagnosis osteogenic sarcoma (fibrosarcoma) ” The 
patient was abvc and well Nov ember 21, 1934, vnthout eva- 
dence of recurrence 

This patient had no X-ray treatment. 

Case 248 L W This 44 year old woman entered the 
hospital 18 months after a mastectomy for carcinoma X- 
ray showed multiple bone metastases She receiv cd 2 X-ray 
treatments, i over the left sciatic notch, and i over the left 
lower femur, these treatments were giv en 2 weeks after she 
complained of severe pam in her left hip (Treatments were 
given ov er a 20 by 20 field, 50 cm distance, 200 k v , 5 ma , 
liltero 5 mm Cu, 2 o mm YU) 

Two months later by X ray " the upper end of the femur 
at the level of the lesser trochanter showed defimte out- 
ward bowing with evadence of a fracture that fins appar- 
ently been healed N o trace of this was visible at the previ- 
ous examination ” The patient was kept in bed 2 months 
She then rested weight on her left femur, and it snapped at 
the site of the old pathological fracture The leg was then 
put up m traction Four months later X ray showed lateral 
displacement of the upper fragment She died ii months 
after entry 

Case 8352 GK In 1932 this 49 year old woman had 
X-ray treatment for a carcinoma of the breast. She en- 
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C \ir J r This min of 7 s \ cars xva« admittcil 10 

the hospital tnlh a palholopcnl (nrlurc of the left femur 
suhtrocWtcnc in Iktolicr, iQ 54 llis prostate w-a-- mwl 
cratch larps “”'1 f'mi mth thichrmnj; nlnml tin left upper 
pole Hjprriihstic melastase-' ncre aasihlcin the lefl femur 
and ilium Htich’s evtension uilh lo (xiunds traction nas 
aiiphcd Too months ufter fracture tin ^valient eoultl 
stand for n fen moments on his lep Vt this time tin re eras 
a larTie amount of nen leone fomiatnan hut the fraeturclinc 
was still \asihlr In lehnian, tots, the fracture line 
shoncel no he-alins hut the tracture was urmU unileal to 
])alpalinn \t this time the tiatient eeas ilischarpeai aminst 
ad' ice ha\anc leecn confincel to his Inal for the jeast month 
C'si 444; \ p Tills M tear old man enlirtal in 

Januan lo^' nith acute retention lie rrcei'ed radium 
implantation and supcat'uhic c'»lotom\ for carcinoma of 
the prostate llcreceivial \ ra\ therapt totliepeleas He 
sustained a fracture of the upiur end of the shaft of the left 
femur in June 1053 He ms plarcsl on Hitch’s i xtensnm 
\n \ rat in OcIoIkt tot: shmeed anmilalion and over 
ndinc of the frapmenlshut eonsiderahlc new Imne forma 
tien \t this time the union was firm clinicalh Hoeeeecr, 
the patient ne'er pot out of Iwd after the fracture He 
died in I chruare ipj' \l nutopsa the fracturi "asstdl 
presenL 

'■UMM tRt 

In 5^ CTSca (So per cent) nc olitainifl no cat- 
(icncc of hcnlinp 

The mclhoth of ircalmcnL ma\ be suniman/ctl 
as follotts In the cases uilh satisfacton, heahnp 
one had hca\\ X-raa alone One case had fixa- 
Vion anti X-rav in moderate dosage One liad li\n- 
tion alone In the 6 cases willt fair healing e 
cases t of which wais an osteogenic sarcoma, had 
fixation onh Three had a mtKlerate amount of 
X-ras , in 2 of these cases it was combined with 
(nation One had a small amount of X-ra\ with 
no other treatment Of the 4 cases tlial sliowcd 
slight healing i, had traction onh i case had no 
treatment in this hospital None had X-raj for 
treatment of the fracture 
Of the 52 cases that did not heal, 8 rcccncrl 
X-ra\ treatment wath no benefit These cases in- 
cluded I fracture of the pubis, 7 of the mandible 
It should be noted that fractures of the mandible 
form what should be considered a distinct group 
Thej are compound fractures, all grossh septic 
Morco'cr, there is frequenth wide separation of 
the bon\ fragments Thc\ arc therefore the most 
resistant of all fractures to treatment 

\ question of great importance is whether or 
not X-rax treatment of a bone metastasis is of 
an\ value as a prophx lactic against fracture \Vc 
ha\e treated onlj an occasional case before frac- 
ture, so at present are unable to adsance anj data 
on the problem 

Other factors than X-raj treatment arc of 
course of great importance in the prognosis of 
fractures The condition of the patient must be 
considered The best results mav be expected in 


patients wiio arc in gowi general health and who 
iinxc n single bonx metastasis 

( ONCU’SIONS 

1 St\tx-si\ pathological fractures occurring 
through carcinom i or pnmarx osteogenic sarcoma 
arc rciiorltal 

2 Lxjwrinicntnl studx rcxicwcd shows that 
treatment of a simple fracture wath moderate 
closes of X-rax accelerates healing 

, 1 vx c jicr cent of our fractures healed xx lUi 
firm union Nine percent sliowcd mcKlerate heal- 
ing Si\ per cent litalcd sUghtlx \o cxidcncc of 
Iicaling was nbiaincd in So jicr cent 

4 f)f our q fractures that healed, cither fulix 
or mcHlcnitclx, 6 cxscs rcTcixed X-rnx therapy to 
(he iMinc after the fracture 

5 In our senes the axemge length of life fol- 
lowing fraclurc through carcinoma was slightlx 
le-ss than 6 months After fraclurc through osteo- 
genic sarcoma, the length of life axeraged slightlx 
ox cr a X ear 

Non — The author thanks Dr I M Palanil surpeon 
111 chief, roniKallc Hospital (or siippcstinns in prcpantion 
Ilf this rcjioTl, ami Dr kiclnrd Dn>scr (or use of his \ rax 
jilalcs 

Him lor.Rxpin 

t \tni I , h ,incl Morrisos, 11 Stiidicson Imncprowlh 
\nn Surp iqjo 71 52 

I Hricksi R \\m, ami Milch If ratholopical frac 

turns of humerus from carcinomatous mclaslascs, 
crsophapcal Inn mat Clin 102U, i 207 

3 ConxixN, 1 \ I’niholopcal fractures Surp , Gjaitc 

S. Obst lor: 24 61 1 

4 CuLrx fi I amlSiiiRP, G S I’atholopical fracturcb 

in pnmarj Ixinc tumors of the extremities \m J 
Surp 1050 Q 23 ' 

X Cli 21 T and Di nRciai Action dcs rajons X sur tc 
dc'cloppcmcnl tlu cal J de phe^siol ct dc path 
pen loM 3:7 

6 Cotton, I J Traclurcs and Joint Dislocations, iqti 

7 Dri SSI R, Riai XRU Personal communication 

s Liia-son, 1 , L Patholopicil fractures Surg Clm N 
\mcnca 1030, 10 1355, Surp, Ojaicc &. ()bst , 
' 933 , S 6 S04 

0 Inj'Nriil, \ (Jclxir die Gc'vcbsxcracndcrunpcn bci 
dcr Hciiunp xon Knochcnfracturcn Rcilr z path 
\nat , iqoi 29 432 

10 lR\iNkFL,Xf Die pucnstipe h inwarkunp dcr Rocnl- 
ptnstrahlrLizdoscn bei dcr Hciiunp xon knochen- 
brucchen Zcnlralbl f Chir,ioi4, 41 1105 

II leK.xsr, S I xpcnmcntcllc Untersuchunpen uelicr die 

Wirkunp dcr Roentpcnstrahlcn auf die Callus- 
bildunp X irchow’s Xrch f path Anat , IQ30, 277 
Og 

12 Idem Ueber die Heemflussung dcr Frakturhcilung 

durcli Koentpcnstrahlcn hortschr a d Gcb d 
Roentgenstrahien, 1030, 41 581 

13 CnsciucRTFR, C I , and CorcLAxo, Af M Tumors 

of bone, 1031 

14 Gonni, 1 Sulla possihibtadiconsolidazionc della frat- 

turc spontance da mclastasi ncoplnstica Pobebn , 
Roma, 1933, 40 6S0 



744 


SURCCRY GWCCOLOGY AND OBSTETRICS 


tf. OtAiTjC.il PuthtAmictl htct^m fiorc Qiii V 
AwnVm, ejo, 0 pj, 

ifl Ctcr<ntT D» Uefarr p«lJ>o to trcW T r>ktnrT» ffimi 
UD 1 oklona) DnOcb* Ziickr f qoj jt 

54 

17 IUlmm. V fL n ud Moov J ImJbncrtrf 
loci] exert* el okmn ud pfao^ifaarvt o* tb« 
betlrmf erf fnctnm %]TX 'W *9 iSS 

il IlnOA P J Pitbidbipnl fneura iw J Au* 

trtJri, ii)5i t 745 

to KcadJt, A CMct ds flekuvIkiM \ea Ranctn- 
bnerin nt RotntfwlnUa /l«rRr 

f Cto !qi8, roj 

lo. Idol Dtt IktandJOBt \oci p>jhpfayW±ifr Frtlicnm 
arft kivntcr>4raUu>t DraiKfatcard Wctmachr 
941 4? 74 

H LVTTTV »' Uebfr d»e rmrMjnt en fiwulwit- 
B/tUra cad eiw Jlnfcajr <W ezpmnrwrfla) 
Kam u i Acff mlt*T Mi f kko 195 1*5 

1 Lavtuttt N IMajrd RmRcc 4b boat pmua^lj 
titalrd « tb \ r>7 Radjol ntd gjt 8 i 
15 ilicDosxUK fUtrm PuMncaJ fractacr* Strg 
Oj*ee.tdbB gw, 5 »5 

14 UnrmjTret, il U Lien trf Irrvfaitino «rf tbt 
tl^anaa inLAcnl fnctvml tat nu Vai J 

Vfri gu 7 m , , . . 

5 Mmu, A B \ ra«U<r»*>itW Radr o< axrtafUlk 


f8 


JO 


J* 

15 


M- 

IS- 


crfJiibead. A*./ 

Mf iixi , W Dct t~ '-■ fc— drr ReratyrartnUa ml 
dr« Keecbn Utnebea urf Rebsek ign 
70 g«o 

rnTUt,C Ortivr do LjaAm rfcT Kcoignttlb 
ul fpRbriak Ot%tbe, abrmmien dm 
AkR / Ua Qjf goj, t 955 
RmNS, IL L. Paine erf pn Sr ii j^ltanaj qfcta 
rax Bvtoutic JiTTTTMpkraeM \a J CaaB, 

954, » 60 J 

4 u.trrTT C. Prtar do Qii«« dv Rnotn'^al 
Ini >sf d» BiUaac der Koodnauta DeiiKk 
tljritf f Cblr 1914, j0 IK 
Sxtvxa, ra^wn Loccr TV Tmuot tl Far 
tii«* rUadHirfua M B Suadm C* giA 
Sea am, P Cmo bd ifn|— fVi Renin 
Adaatta mabreebra Reratfoitm it ok 
I bd bniafcwi Zn 


b 

tra^ { 


um I vju , 950, 57 414 . 

Ssw^L-A. rractamBad Ewocuni, gw 

Txjnwrt.H. Peto do FuJea dcr RuiuuRiil 
lo tal iba FnltmbidiBC Bolr Ub 
g»5. »s 

Trier A. L'iuloe* dd nnl iooi|0 *1 oo* 
<brf)c Iracmv. Dbiw ntbrf ^ H 
Wnmao, E. P Paibolocv tmiu n XaWv 
gj rt •*» 



GILVY L\TViriTOr\TTnA VENLRLUM OF THE FEMALE URETimA 


745 


LYA'IPHOPATHIA AHENEREUM— “LYMPHOGRANULOjMA INGUINALE”— 

OF THE FEAIALE URETHRA 

LAMAN A GBjVY, AI D , Baltimoee, MARVUUrt) 

From the G>Ti«olopciI Department of the Johns llophins Hospital and Umimrsity 


C hronic mgumal ademUs, frequently pro- 
gressing to suppuration v-ath multiple drain- 
ing sinuses, occurnng chiefly in men and 
only occasionally in women, has been desenbed 
for over half a centurjr and under many names 
Durand, Nicolas, and Favre desenbed the con- 
dition in 19x3, realizing that it was not a new 
disease and that it had been portraj ed by many 
prenous authors Their work sen’ed to draw at- 
tention to this chmeal entity Thej' proposed the 
name “lymphogranuloma ingmnale,” thinking 
the microscopical picture was similar to Hodgkin’s 
disease Unfortunatel> , this confusing term has 
smee then been widelj used, although it has been 
clearly demonstrated that there is no relation or 
real similanty to Hodgkin's disease While the 
disease was studied bj many mvestigators, no 
great progress was made until Frei (9), m 1925, 
discovered a speafic diagnostic antigen prepared 
from the bactenologicallj stenle pus' from these 
cases His mtradermal test gave impetus to world- 
wide studies The disease has been transferred to 
monkeys and mice (Hellerstrom and Wass6n, 
Leiaditi, Ravaut and L^pme, Findley, and 
others), produemg a characteristic meningitis 
after mtracerebral inoculation, to guinea pigs 
(Alej'er, Rosenfeld, and Anders), produang a 
typical inguinal ademtis after inoculation in the 
groin, and to other ammals The filterable inrus 
nature of the causative agent has been made clear 
by a number of mvestigators (Hellerstrom and 
others) Recently, Tamura claimed to have cul- 
tured the mrus, using special media, and to have 
reproduced the disease in guinea pigs from the 
cultures “Lymphogranuloma inguinale” is now' 
generally accepted as a proved disease entity 
Sy means of the Frei test several other interest- 
ing chmeal conditions have been hnked w'lth 
“Lymphogranuloma inguinale ” The association 
of large labia with ulceration of the skin and vag- 
inal mucous membrane, hypertrophic tags about 
the rectum, and sometimes with rectal stricture, 
has been recogmzed for very’ many years The 
terms elephantiasis vulvie, esthiomene, chronic 
hypertrophic vulvips, and gemto-ano-rectal syn- 


anliWTJ has certain djtadv'anlago Grace and 
bwkind (Free. Soc Exper BioL&.Mcd igj4 37 71) have advised the 
5^ HKnue^raln anUgtcu It is likely that inch a preparation from 
imected animal material wiU prov’C more aatiafactory than the ongina) 
r rei antiten 


drome ha\ e been used to indicate this disease It 
was perhaps due to Founuer who in 1S75 ga\e the 
name “anorectal syphiloma” to the hyperplastic 
infiltration w hich leads to stneture of the rectum, 
that syphihs has been most widely considered the 
cause of this syndrome Not only syphilis, but 
tuberculosis, chancroid (Ducrey infection), gonor- 
rhea, and, in more recent years, granuloma in- 
guinale have been ascribed as causes in a most ev- 
tensive bterature The de\ elopment of know ledge 
concerning granuloma ingmnale made it clear 
that syphilis and other conditions mentioned w ere 
rarely', if e\er, the cause of esthiomfene For a 
penod of years it was thought that all cases were 
due to granuloma ingmnale Some contemporary 
authors have considered that esthiomene is due to 
a combmation of diseases and local mjunes 
(Stem, Taussig) 

Since 1928 when Frei and Koppel (ii) first re- 
ported positive F rei tests in a small senes of patients 
with esthiomene and rectal stneture, numerous 
other pubhcations have appeared in support of the 
“ ly'mphogranuloma ingmnale" mms as the cause 
of these conditions (Bartels and Biberstein, De 
Wolfe, Lee and Staley, and others) Bartels and 
Biberstem have given their mterpretation of the 
pathogenesis, shownng that the infection has an 
espeaal tendency' to my oK e the lymphatics 
They' behey'C that the predommance of rectal 
stneture m women is due to the fact that the 
lymphatics of the postenor w'aU of the y'agma and 
the fourchette dram to the subpentoneal surface 
of the rectum where they' join yvith the ly'mphatics 
coming from the rectal submucosa Such an ex- 
planation, however, my oh es the assumption of a 
retrograde transport of the virus through the wall 
of the rectum mto the submucosa, where the old- 
est and most prominent lesion of rectal stneture is 
found It is possible that this could be effected by' 
progressive septic thrombosis of the ly'mphatics 
The more common location of the lesion m the 
ampulla is attnbuted to the unusually' nch mu- 
cosal ly'mphabcs m this region 
A proper understandmg of the clinical forms of 
this \ams disease has been difficult because of the 
unfortunate name “ ly mphogranuloma mgmnale " 
The disease is confused with Hodgkin’s disease, 
commonly called “lymphogranuloma,’’ but which 
has no known relation to the condition under 
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ctuddcfttkcL Itbsbocoafuaedmllfagnmilaiia 
InpidnaJe a c^te diffemit diMje pnmanly a/ 
fcctfng tie »Ljq and catned b> Dommm a «b*o- 
Ura “iUmphcfTanokm Ing utna U as ahomn 
by tie Frei test, fa bj no roeaQs Bimted to ibe 
Itipuinal n;gkic. I7owc\er af^craJ aotioei iavr 
detrwosl rated that the inflaaimatofT reactioo 
daractcmticallj celmdi aloog and blocis the 
l)TDphalks. Its \‘enereal oarare bu bees alhtded 
to by DUO} Wolfe and Saltbetver propose the 
natne l>inpbopathb ^enerturtl ’ an apt, dear 
dfatmtufahlng and desofpthe term and c»e that 
a in htrca/Ccr be tuoj £o paper 
The purpose erf tha paper Is to prrae n t a serfcs 
erf II cases ahkh leern to badkate tie stages ol a 

a ndroDe occoniqg m aomeo beglnmi^ with a 
rente melhntfa and prorrcHtog to tirethral 
stricture or eTletaJ\e orethiaJ ulceratloQ- Nineof 
the II are associated alth posfdv-e Frei tests 
Chronic abacterial urethritis, fa whkh oo bac 
tens could be aUtured or could be ascribed ss a 
cause aai perhaps hrst described bj Waelscfa In 
toot- So fair as ae Ijooir hfa aorit asd this as>- 
diUoQ have received no recognitkn Ib ihfa coon try 
CuTth h i9jt described a male patJiot With en- 
larged ingidnoJ lymph nodes and oretbriUs. A 
smear o( ibe dfadarge from lb« aretbn showed 
leococyta but oo b^eria. The patlest hiasrU 
showed a pQfIth’e Prd reaction, and an anUgea 
prepared iroen tie arethml dlsciarK acted as a 
specific Frd antigen. In loji Frdtio) reported 
a cose o( chronic abacterial urethrilfa u a young 
nianaitbDegatJveFreilesL Iloamer anaaligea 
prepared Iroen the orethrai dfadtarge did act as a 
speafic antigni aba injected Into utlents with 
kooim InnpboMthia >e u ereum. But the dis- 
charge aoen injected into a tooniej- dU tnt pro- 
dace the typical encephaUtfa Kaliiiaf Id ipu, 
prewted 3 patients with the WarioA Ijpe oi 
oretbrilfa ailh negall>‘e Frei tests From the 
urethral discharge of each an antigen mas pre- 
pared, mHch acted siinilari\ to known Frel anti- 
gen. There has been soow discumn <rf the cases 
orf Frei and kth, as to mhethcr the oriirioal pa 
tieots had anergj whether the ksxTO mas loo 
superficial to product allcrgv or mbetber the 
oretlintfa In thoe cases mas aue to a vtms mbkb 
mas different Iroen bat closei> akin to that of 
Ijinpbopathia Natfremn poisk (1933I described l 
cartiuli) selected cases in which an abacterial 
nrethrila mas asaocia ted wi th Is fge inginnal 
Dttfcs and posIll\ e Fro reaclloo Be?ecoy (1034) 
presented another case <rf cbrooic noevgooonbeal 
ixrethriirsmIthsiroQgi> pcdUieFrti test aodtbe 
speafic totigeo mas reco\cred froeu the urethral 
durtirge All erf these patients acre roen 


\ anoos alceratloos of tiw iigt^n Kflif 
ported as asKidtted with estfiortine cr rfojJ 
stricture and with poaiijxe Frd reKts* Tbee 
uktratkci ha\c been found nsret creaaorh 
about Ibe foorchetle RaAterfiftjrideMiWu 
extensive okmtioQ erf the entire soter^ tvfarf 
wail with a tmaOer olcentioa in tie foorcbent, 
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was podtivt. The patirot iho had stridrs W 
intendve anb syphibtic Ueabnoit bad no dert 
on the lesions. 

Weisenboefi Jlfartfty*u,andFoiJTestirTfi9ul 
reported Ibe case of a ^ jemr okl wooua riti 
rectal itncturt, aiTthra] infiliratkn. and moo- 
tinence erf urine. The in tenor of the nrrtbra wm 
edema t oQi, cneqiested Sndtberemssifahepert- 
knt membrane. The Frei test mu poBliie Sero- 
logicat texts (or syphilis mere Degiute.TUsli iW 
only report in tb* litmtiireof involveturntf tie 
female urethra of mhlcb me are amirt 
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and siUer nitrate 3 per cent and gomenol were applied to 
the urethra dn 1935 alter manj treatments the s\ mptcims 
showed little or no impro\ ement The urethra was difluseK 
injected and granular Repented Wassermann reactions 
were negative Trci reaction was positiv c During a J ear 
of treatment the sjanploms were improved at one time 
but soon returned and showed no improvement 
CvsE 3 C H The patient a negro female of 43 jears, 
eras first seen in 1931 complaming of dj'Suna and straining 
on urination It began 3 j ears before, wath marked fre- 
quenc) and nocturia 10 times Twelve j ears prcvaousl) she 
had had a sore on one labium and 7 j-ears before she had 1 2 
intravenous injections at another hospital On examina- 
tion the external genitalia were normal The posterior wall 
of the anterior two-thirds of the urethra was missing but 
there was apparently no fresh ulceration In addition there 
was a marked stneture in the region of the internal 
sphincter TTierc w ere myomata uten Rectal examination 
was negativ e Cultures from the bladder yielded organisms 
that were regarded as contaminants (diphtheroids) After 
dilatations of the urethra, a hj steromj omectomj was done 
One of several Wassermann reactions was positive, and 
she was given 16 doses of diarsenal and 15 of bismuth In 
1935 she relumed complaining of marked pain in the bind 
der and renal regions, with much dysuna and straining on 
urination The external genitalia were normal Two thick- 
ened folds were found on each side of the urethral meatus 
which was situated about t 3 centimeters back of its normal 
position, and mvolved in a healed ulceration \\ ith great 
difficultj the urethra was again dilated The remainder of 
the pelvnc and rectal examinations were negative Wasser- 
mann reactions were negative, Prci reaction positive The 
unnatj symptoms and the urethral stneture have been 
temporanly helped by treatment 
Case 4 A P The patient, a negro female of 33 > ears, 
was first seen in 1920 at the age of 38, complaining for 20 
} ears, of dysuna and of passing her unne in small amounts 
frequently and slowlj One j ear prevnouslj she had a sore 
on one labium, which lasted onlj a few daj’s For 2 weeks 
she had had constant dnbbling Examination showed 
normal external genitalia There was a fold of vaginal 
mucosa, which had evndcntlj been distorted by an inllam 
matorj process, stretched across the urethral onfice in a 
bndge like formation After the band was cut the meatus 
was found extremely small A small probe indicated the 
lumen With some difficulty the urethra was dilated In 
1935 she returned complaming of severe pain and great 
ditficulty m emptying her bladder There has been marked 
frequency, noctuna, and slight incontinence Examination 
showed normal external genitalia The anterior part of the 
urethra was missing, being replaced bv healed sear tissue 
The onfice was found with difhcultj , being extremely 
small and situated about 2 centimeters back of its normal 
position With more difficulty It was dilated The remainder 
of the pelvic and rectal examinations were negative Re 
pealed Wassermann reactions were negative, Frei test 
negative The ulcerative process was long ago completclj 
arrested 

Case 5 M S The patient, a negro female of 32 years, 
was seen m 1929 complaming of vaginal bleeding following 
intercourse and noctuna A y ear previously, both she and 
her husband had had ingmnal buboes which were incised 
and drained several weeks On examination there was 
found an inguinal scar, but the glands were not enlarged 
A small caruncle of the external urethral meatus was found 
The pelvic organs and rectum were normal The uterus was 
curetted, normal endometnum obtained, and the caruncle 
vras fulmrated with high frequency current Following 
this, redness and induration persisted about the urethra, 
and there was some dysuna and noctuna In 1930, she 


contracted gonorrhea, prov ed by urethral smear In 1933, 
she returned with backache, dysuna, frequency, partial 
unnary incontinence, and some hematuna A reddened 
caruncle surrounded the meatus and three small punched 
out ulcerations were found on the lower part of the nght 
labia Dark field examinations for spirochetes were nega- 
tiv c on sev cral occasions A diffuse stneture of the urethra 
and marked injection of the outer half of the urethra were 
present Eight cultures from the urethra on separate oc- 
casions were cither stenlc or gave varying organisms con- 
sidered contaminants In 1934, the urethra was eroded 
to the internal sphincter which was the site of a stneture 
In T933 she had practically no unnary complaints, was 
voiding easily', and while the urethra was found largely 
eroded away the ulceration appeared healed and not in- 
jected Biopsy of the ulceration showed chrome inflaro 
matory tissue Several Wassermann reactions taken over 
several years were negative \s for treatment, the urethral 
caruncle was onginally fulgurated which apparently helped 
none Silver nitrate was occasionalK applied to the ulcer- 
ation, and the stneture was dilated as it became necessary 
\ recent Frei test was negativ e The ulceration was almost 
completely healed 

Case 6 S J The patient, a negro female of 38 years, 
was first seen in 1932 complaining of headaches and pains 
in the lower abdomen At 19, she had had gonorrhea, fol- 
lowed a few years later by a genital sore causing a swelling 
on one side of the vulva, which afterward disappeared In 
1926 she took needles for ‘‘bad blood” for 9 weeks, at 
another hospital It was not definitely known that this 
patient had had svphilis Examination showed normal 
external genitalia, and there was no urethral lesion A 
diagnosis of chronic salpingitis and rclroposition of the 
uterus was made Although the Wassermann reaction was 
negative and continued so on 21 occasions, she was at that 
time given 8 doses of bismuth and 6 doses of neo-arsphen- 
amme In 1933, she returned with more marked unnary 
symptoms and a diminution in the size of the unnary 
stream A small shallow ulcer with clean, freely bleedmg 
base and measunng 2 centimeters across was found de 
stroyang the urethral meatus 8he was given 6 doses of 
neo-atspbenamine and 3 doses of bismogenal, while there 
was slow progression of the ulceration In 1933, the patient 
had a deep ulceration with a pinkish gray, firm, polypoid 
base which had destroyed about 2 centimeters of the 
urethra A biopsy of the ulcer showed chronic inflammatory 
tissue r rei reaction was strongly positive The ulceration 
was slowly progressing 

Case 7 R I) Thepalient, a white widow of 35, was seen 
m 1935 complaining of ulceration about the urethra for i 
year, which began as an “abscess” in the urethra After a 
short time the abscess ruptured and did not heal For 4 
to 5 years she had had burning and stinging on urina- 
tion, wath some dysuna These symptoms have been much 
more aggravated since the ulcerabon developed Several 
revious Wassermann reactions were negabve, and a 
lopsy had shown chronic granulation tissue Three X-ray 
treatments had been given wath no improvement On ex- 
amination the external genitalia were found normal The 
anlenor urethra was completely destroyed by a deep, red- 
dened, undenmning ulceration, wath undulabng thickened 
borders of the vaginal mucous membrane The base of the 
ulcerabon was quite red and polyyioid, into which at some 
point the urethra opened The remainder of the pelvac and 
rectal exammabon was negative Repeated Wassermann 
tesU gav e negabv e reactions Biopsv again show ed chronic 
granulation tissue Cultures for fungi were negabve Frei 
reaction was positive The ulceration appeared to be slowly 
progressing ^ 

Case S C J The pabent, a negro female of 20 years, 
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mann reaction Mere negatuc In 1930, the labia appeared 
normal In 1931 , a small lesion on the \ uK a m as dark field 
pOiitne for Treponema pallidum The \ulva Mas SMollen 
and edematous \\ assermann reaction became positia e, and 
the labia became more ealematous A larfic ulcer appeared 
on the left labium majus inth ragRcd edges and dirty gray 
lia'C Fie e doses of arsphenamrne and 55 cubic centimeters 
of tartar emetic Mere giaen in divided doses as the lesions 
progrcssid Malaria inoculata Mas given, resulting in 12 
chills The labia Merc enormously SMollen Milh hard, raM, 
indurated areas belMeen the labia, and a bod like localized 
lesion appeared on the left buttock Ten doses of neo- 
arsphennminc and 155 cubic centimeters of tartar emetic in 
dieaded doses Mere given, with practically no change In 
1935, the patient complained of frequency and burning on 
unnation and nocturia, 2 times There M-as a constant dull 
aching pain in the vaginal region On examination the 
inguinal glands Mere found palpable but not definitely en 
larged ISolh labia majora Mere very large Mith induration 
in the skin A deep ulceration had destroy cd the urethral 
meatus, extended around the introitus and formed deep 
imrkets on each side of the rectum, more on the nght side 
The vagina liehind the ulceration and the cervLX appeared 
normal Rectal examination Mas negative Frci test Mas 
positive There was no evndcncc that the ulceration Mas 
nvaling 

I'rom the histones and physical finchngs of 
these individual cases, certain charactenstics of 
the urethral lesions group themselves to form a 
syndrome The disease apparently begins as a 
chronic urethntis, which may be accompanied b\ 
an intra-urethral ulcer, and may remain stationary 
for \ ears, vnth or without treatment Apparently , 
if the inflammatory reaction extends deeply into 
the tissues, the disease may proceed so slow ly as to 
alloyy progressiy c formation of scar tissue, result- 
ing in stricture of the lumen The stneture may 
occur at any point, but is most commonly near 
the internal sphincter In some cases the inflam- 
mation extends at a steady rate, inv ohang most 
'cycrcly the urethral meatus, resulting in ulcera- 
tion of the onficc The ulceration may proceed, 
causing all degrees of destruction of the urethra 
and surrounding vaginal mucous membrane, al- 
though yye ha\c not seen complete destruction 
of the internal urethral sphincter or base of the 
hlatlder fhcat ulcerations haye a firm, granular, 
iwlviioul base, o 5 to ’ centimeters deep, vvath 
charactcnstic thickened, undulating, undcrmineil 
liordetx The base mav be very red, extremely ten- 
der, and nnv bleed casih , or it mav be grav 
granular, ind insensitne The ulceration max be 
entircK replaccel In the contraction of scar tissue 
and ale-sion nia\ bcparliallv or entirely halted in 
'■ueh i manner at anv point 1 he ulceration mav 
extend around the inlroilus anel burrow deeply Ui 
each side of ihe rectum There may or max not be 
an assoriatcil cleiihantiasis of the xuixa 
bix of the 1 1 cases presented in this p iper have 
bad '-vnhilis md have Iieen Ire ileal with arsenic 
and bismuth preparations 1 hese cases follow 



Pig 2 Case 10 Elephantiasis of the labia majora and 
clitoris accompany a deep ulceration dcslroyang the 
urethra up to the sphincter 


One of the 2 patients wath chronic urethntis 
had syphilis Her unnary symptoms began short- 
K after a rather thorough course of antisx7ihilitic 
treatment 

One of the 2 patients walh urethral stneture hael 
sy-pbihs Sy mptoms from the stneture began sex - 
era! xcars after antisxTvhihtic treatment, and the 
stneture xvas not helped bx repeated antisxdihilitic 
therapy 

Four of the 7 patients with definite ulceration 
about the urethra had svi>hilis, and in each of these 
cases the ulceration appeared dunng the time the 
patients were under observation and receixing 
antisxphihtic treatment Furthermore, a con- 
tinuation of vigorous antisvphihtic treatment not 
onlx had no eflect on healing the lesion but vvas 
accompanied by a progression of the ulceration in 
each case The 3 other cases with ulceration, hax - 
ing almost precisclx the same charactenstics, had 
repeatedly negauxe serological tests for svphili^ 
In fact one of the latter wath a tvpical ulceratinn 
of 2 xcars' duration showed in 1013 'be greatest 
degree of healing of anx of the patients x nh ulcer- 
ation and hail received onlx hxgiemc local treat- 
ment in adilition to local aiijilications of '•lUer 
nitrate 

Biojisies were taken from 5 of the 7 patients 
wath ulceraUon In each ca=c sections «howefi fur 
the most part a chronic granulation tissue wnh 
rather marked proliferation ni the cndolhclium of 
the cnpillanc^ and a markcil intiltrition with 
plasma cclK md lymphocvlt-^ In addition there 
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Tic 1 Cu* Eatnal cw]iAi4 t M y*mj oU mbivn 
«tcptK Btsdf rmhrm t»i alrttfuai U* \ octeb 

TV MLiB* fpoi ui Uf iVfitk dl «lcmUa* nd Isypevofite tap 

Rrreowl Um rapoUeciicr T^tVaflaid lh#n«2^enirv2VsI> 
ctt«t)dR exteodi D3(« liMly in the i^c« cJ fe4TlVtA'i riud TV 
tkn nscs tV twUoei* oVaabDa vUh niecbcin 

(W( nacri^ SofOtal wcUM iAitvi ciletil oi th« tJnrUm, 
■jatftTi u« ca tenae Ofvthra ad Ofin (r<hl lOMttl A prob* del- 
icate CV dfpeh it the «!£««(»■ l« the j iitau at Aefthoox^ c^od 


were acs ttcTcd po}7nufphamick«r IcMocytes, and 
<xxajwnaJ coiIaepiUb acKl ma«t cellt. IVauifM 
epithelmm wiiere pt ea ent ahowed aotne hvper 
iJrtatona witlt nttemi patyroccpboaodeiu' and 
round ceQi lluvugli the aqaaowus hyrr Tlv 
rete pep at tie edge* of the tijeei acre grettly 
prolocged, aad tie haul cell tavrr (aaomearaa. 
Decline Mk* and three Ujen thlcL Howrm tie 
basai layer vw Intact and no mitotic figorea were 
aees Is loraecaaei there naianat aomnf Is tie 
sabcntjcoan- No obitenlKe changea wereaecnui 
tie pvinn vtoUa 

Hstokftcally no {armatioo cd tnbercks was 
found Kinyous atama d tie caaea inti bacgsics 
aercaegsdeefor tnberdebaolh Other bacdnla] 
atama mealed DO bectena within tie tine lUeU 


altbeoti Gram pcwtii c and Cran aefatBe cad 
and baaflf acre pfq am t in rdatfrefy mail b» 
bo* In the aoifact dftma No oqi^nMcM wfti 
Bjorpiofcgy oi ChJcnrr'i »Cre^af*iii?ci 
fesad NoGfarane*itf«dzpio«:T«i,fftheffa^ 
eeflnkr or *rti*iaefloJaf cottid be dmiai*y*i« 
Wdght I ttaua ibowed no Dcoortn bodsea 
Ftti t«ta were perfooned oe tie n paneot^ 
witi poiib« reanlu m 9 One palicmt (Ca* ti 
with a tejative te»l w»a a negro wceon ^ 
acamd retracted aretiial meatn* and 
ttnetare, hut dncovered in ip». and at teal 
time tie hatory erf tie lerioo dated bad. 10 
ho activt nktralwo iai been obaeft ed. The coo 
patient (Cate j) with asepdie im auaoe^ 
wonsaa wfth aa alcnatfoo quite tinnJar to IV 
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others in this group, which (k-'lro\e(l the antenor 
poruon of ihc urethra, but which was gra\, 
scarred, and insensiln e In bolli of these ca^os the 
Wasscmiann reaction was negaine 
The Frci tc-'t is liascd on tlie dc\ elopment of 
allergc or ha^wrsensitiMtj to the \inis Tins 
phenomenon has been thorouphlc studied in 
numerous baclcnal infections, parlicularh tu- 
berculosis ObviousK, m the prepamuon of the 
antigen, as stated b\ 1 rei himself, it is of the ut- 
most importance to wa; material from a detinue 
case of I\mphopalhia \encreum, in whicli other 
ccnercal diseases ha\c beam cscluded to make 
certain of haclenological slenhl\, and to avoid 
overheating Iwo reasons have hien adv inccil m 
the literature to exjilain negative reactions m rare 
case's where there is cverv indication from the 
clinical picture to expect a positive test I lie lirsi 
IS quite \ alid, that of anergv , or lack of allergv 
That allergv vanes, and cv cn disaiipe-ar^ in all in- 
fections IS well knowTi The second is that ihcre 
maj be two tv-jies of tlie varus of tins disuase with 
cvtremclv slight clinical difTerences, but acting as 
separate antigens walli individual allergv (Her- 
mans, Coutts ) 

TRF VTMLNT 

In the treatment of Ivmphopalhin venereum, 
numerous drugs hav e been used, including arsenic, 
anlimonv , manganese, and gold compounds \nti- 
svjihilitic treatment has been shown to have 
no effect Tartar emetic is most vvidclv used, and 
nhilemanv oliscrvcrs have claimed goo<I results, 
others hav e not met the same success This drug 
acts as a specific in the treatment of granuloma 
mgumalc, which probablv explains ihc attempt to 
extend the use of tartar emetic to K mphopathia 
venereum The confusion of these two di'^scs 
been discussed The great numlicr of drugs 
that have been brought forth speaks for the un- 
satisfactorj status of treatment 

\ anous authors hav c adv ocated dailj intra- 
ocrmal injections of Prci antigen, or the intra- 
V enous injections of large doses of antigen Still 
others have used the antigen as local applications 

^Iz and Saghcr have used drugs, radiation, 
and immune serum, obtaining best results from 
the latter 

In the cases reported in this paper antisvphilitic 
merap\ and tartar emetic had no apparent cflcct 
High frequenej fulguration (2 cases), X-ray (i 
case), and malaria inoculata (given for another 
reason, i case) had no beneficial effects Two pa- 
tients mth the least treatment showed the great- 
est healuig 

It would seem that cure of lymphopathia vene- 
reum probably results only when the individual 


becomes immune to the v irus I n no know n v irus 
flisca'-c is there n siiccific drug Uierapv Tlie trans- 
fer of passive immumtv bv injection of scrum from 
indiVKluals wnth healed lesions seems to offer the 
greatest possibthtics tn the treatment of this 
disease, although few studies of tins method liavc 
been made 


wlT\f\t A DA. 


1 Llcven cases of disease of the urethra occur- 
ring in women are presented T he disease jiresents 
a sviulromc— a chrome urellintis, with or wathout 
iiiira-urcthral ulceration, which mav remain e\- 
tremolv chronic and indolent or mav proceed to 
iircthn'il stricture, or to ulcerative destruction of 
the urethra, the ulceration mav extend beneath 
the clitoris and kahia, or about the introitus and 
ilecjvK to the sides of the rectum, elephantiasis 
vulv e mav lie associated 

2 The jvrescnce of positive 1 rci reactions in 9 
of the 11 cases indicates that this svndrome is 
probablv due to the varus of Iv mjvhoiiathia v cnc- 
rcum — ‘Mv miihogranuloma inguinale ” 

^ A wide vanctv of jiarcnteral and local treat- 
ment had no apiircciable influence on the disease 
Two patients walh least treatment showed the 
greatest healing Phe indications arc that cure, as 
in other varus thscascs, probablv depends on im- 
munitv 


For helpful cnliasm, we arc mdclited to Drs Tliomas 
S Cullen, \mnld K Kidi and J lairle Moore 1 nr the 
drawings, wc Oiank Mr Jack I! \\ilson 


'Cotr — Since this paper hasliccnsubmiUedforpublica- 
Hon, additional cases of this sjndromc have been 
studied (13 negro women and i white) In 6 the Was- 
sermann test was posiluc, and in all 14 the Frci test was 
positive 
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PLVSnC OPERVnOXS ior consfructiox of an artipjcjal 

\ A(.l\\ 

(.UVKIISW U\NN', MI) 1 \ ^ \SI» J \\ DUtKrri.MI) I \(S I)\u,\<; PrNxs. 


A LTHOIGH fulh fnc luimlml cn'-e^ <'f op- 
tration for con^-lniction of an ariiUcnil 
\ apina }n\ c bctn rciM)rlc<i in snrpir il liU r- 
aliirc of the world no gtncralK accepted nutluMl 
ha'^ as >ct been dc^CTlI)cd llicman\ tcchnlque•^ 
uM.d fall into two main gniups nnnitK (0 those 
in which the lumen of the artilicial \agina is Ime'd 
with skin and mucous membrane intreHluced as 
free or pedicle grafts md (e) those in which the 
\aginal canal is formed b\ a trans|ihnted segment 
of the intestinal tract 0[)eratuins making use of 
skin and mucous membrane grafts are undeniahK 
safer than intestinal transplantation, and ajipar- 
enth the end-results can Ik. cqu ilK as good Con- 
sequenUt, we bchc\‘c that this seKonri group of 
dangerous methods should be condemned ami 
cfTorls directed toward improecmcnl of the Kifer 
technique 

During the comiihcated embrjnmc develop- 
ment of the genital tract, the mullcnan rlucts ma\ 
fail to fuse normalK throughout all or portions of 
their lengths 'Hie results of faultv or incomidcte 
fusion arc mans and varied and mav involve 
fallopian tulxis, uterus or vagina alone, or anv 
of these organs m combination Lsuallv when 
there is complete absence of the vagina, the 
cvtemal genitalia arc normal, as are the ovaries 
and sccondarv sexual charactcnslics The uterus 
mav be .absent or rudimcntan, , but iKcasionalh 
IS normal 

When the uterus is absent or phvsiologically 
inactive and there is no vaginal canal, these ab- 
normalities often remain undiscovered until the 
patient marncs or is examined to find the cause 
of amenorrhea The discovcrv not infrcqucnlh 
produces a profound mental shock To all appear- 
ances, she IS a normal, heallhv voung woman 
She has an abundance of the female sex hormone 
She maj have marned or contemplated marnage 
walh the expectation of assuming her full share of 
conjugal and familj responsibilities In such a 
case the construction of an artificial vagina should 
undoubtedlv be atiemjjtcd But to vvbai extent 
IS the surgeon justified m ha/oirding his patient’s 
life in order to prov idc for her an organ of coitus? 
in extreme cases when severe deiircssive psycho- 
ses are present, and even suiade threatened, 
extreme measures for relief, if thev were neccs- 
might be considered But when equally as 


good n*sults can lie obtained with the use of less 
d.ingerous procedures, unncccss.in risks should 
not be taken 

We believe that the objections to the earlier 
skin grafting methods ii.uc been l.irgeh over- 
conu In the first pl.ice, sucli operations .as those 
desinlied b\ J rank .ind (tcist. Graves, .and Davis 
anrl Cron, ire .ippraaching closclv the solution of 
the technical problem SecoiulK , w hilc the opera- 
tivc Itehnique is of great importance, it has been 
learned that the posto|>cralive nun.agcmcnt of the 
cise-s IS of pr.icticillv equal importance The 
chief cause of failure in carlv operations of this 
ivpe vv IS scar formation and contracture which 
rapidlv closed the lumen of the artiftcial vagin.il 
cmal Dilatation is the solution to this difiiciillv 
Dilatation should be begun early repeated fre- 
quenth, .ami jirolongcd inilcfinilclv Our first 
c.ise, the report of which follows, illustrates stnk- 
ingh the imjiorlancc of dilatation in obtaining a 
giMid result Ihis operation was done b\ one of 
us Dr C W livnn— in 1915 following the 
earliest and smqilcsl technique of lining an exca- 
vation lictvvccn the bladder and rectum with free 
grafts of skin and mucous membrane cut from 
the external genitalia Dilatation was begun 
uirh bv mechanical means, the patient marned, 
and eiilnlntion has been continued bv natural 
means for a jicnod of 19 vears, dunng which lime 
the artificial vagina has functioned pcrfccllv as 
in organ of coitus 

Heppner, m 1S72, first used skin from the labia 
and thighs to line an artificial vaginal canal 
Scarring and contracture imfiaircd the success of 
Ins .iitcmplB To avoid this difiicultv Baldwan, 
in 1904, suggested the formation of an artificial 
vagina from a double loop of small intestine or 
sigmoid brought down waUi its blooel supplj into 
an opening made l>etwccn the bladder and rectum 
He performed the first oircration bv this method 
in 1907, and the same ojicration was done mde- 
pendentlj b\ Mon of Japan about the same time 
Schubert in loii modified Ealdwan’s method bv 
detaching the rectum, moving it fonvard to be 
used as a vaginal canal, and hanging the sigmoid 
down to the anal onficc These methods soon be- 
came popular, cspeciallv m Europe, and are at 
present preferred bj manv operators in spite of 
the operative mortahtv (vanousl)' estimated at 
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ttf X. C»» Nk* << tkkpdrlc «ftuk tltokbc ite 
rodnoentu/ itenH i»d tabet, Boraisl •rvKi, attl pcfnc 

6 to 17 per oraO ^ M Infrtqmt <PC cun qK» 
of KTftKU cmpUcttKR* (Qiib u oeOoIitK peri- 
tceltis, locQDUoaxe, Mail etc. 

KetvimiBg to tiu tiiec lUa {nitiits prioDpie 
Onivet,{Al^teTtbook(TO{6) dacriba tn oper 
itfoo in wblcfa fenr pcdiae flap* were uaed t«o 
irom tbe mloor UbU and two froa tbe tUghi, 
and tutored logetber u>d m%ened into the luce 
pnqmred brtween tbe bladder and rectam It b 
ditneok to obtain a \igma ot s/Skienl depUi bv 
tius loethod. Wbat Kema to <ia to be Uk beat 
mtihod 10 far deaenbed a that propoad by rrank 
and Gebt m 1917 Tbey a tfni^ tobed 
pedidc flap from ooe tUgb with delayed tratiifcr 
wbkh aOcraed Uiem to obtain tofidenl depth, 
and adequate bkood toprly to Uie rraft aaa aop- 
pfjed vbife it was becoounx ettaUtmed in fta oew 
kicabon TbcvmphasLzeattMneceaak^oi'eajfY 
aiKf adeqiBte ditatatkn cd tbe tube. Tbe oc^ 
fiatort of kuf cnetiod ba w reported 4 oiM ana i 
each hai been reported by Rathtnofe, Turrenne, 
asd Grad Oar KCood caae waa dooe by Uua 
roeliod, wiucb maUa 8 caaea reported with tnU- 
fcrmly food retulu and cto deatha. 
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Fig 3 Case 2 View of the peUic organs shomng ab- 
sence of uterus, rudimentary tubes, and normal ovaries 

greater part of the grafted skin The grafts were sutured 
loosely in place with fine plain catgut A plug of rolled 
gauze, co\ ered mth rubber tissue and lubneated \i ith \ ase- 
Imc, was inserted into the canty to evert a constant uni- 
form pressure upon the grafts 
The original plug i\ as remo\ ed after 1 m eck The grafts 
a ere inspected and all were found to be taking The plug 
was replaced by a de\ ice designed to act as a constant di- 
lator This dilator was constructed of a large rubber bougie 
10 centimeters long, mounted wath a hinge joint on a cuia ed 
piece of metal w hich fitted against the syunpha sis pubis and 
the penneum, and was held m place by straps and a belt 
Thisdcnccwaswomconstantly nightand day for 6 months 
except when it was remoaed once a day' so that a cleans- 
ing douche could be taken WTiile healing w-as taking 
place, It w-as necessary to use sila cr nitrite to cauterize the 
granulations gromng up between the grafts Healing 
"Us complete with a minimum of scar tissue after about 6 
weeks 




This patient avas married i y ear after the operation A 
communication from her husband dated August 24, 1934, 
slates that the sexual relationship has been normal and 
entirely satisfactory to both husband and wife ever since 
their mamage. The aagim is 4^ inches deep There is 
still a tendency for the lumen to contract when sexual 
intercourse is omitted for longer than 2 or 3 weeks, but 
there has nev cr been any’ difficulty in dilating iL 

Case 2 The patient was mamed, aged iS years She 
was admitted to the hospital Apnl 24, 1933 Her com- 
plaints were absence of menstruation, abnormality of 
genital organs, lower abdominal pain The patient had 
been an apparently normal girl, and although she never 
menstruated, the breasts and other secondary sexual 
charactenstics had developed normally At mtervals of 3 
to 4 months during the past 3 years, she had dull pains in 
both lower quadrants, especially the nght, and some back- 
ache OtherwTse there were no physical complaints Slx 
months ago she was married, and for the first tune dis- 
covered that she had no vaginal orifice and normal sexual 
relations were impossible On consulting a physician in the 
small community where she lived, she was told that there 



Fig 6 Case 2 The proximal pedicle has been sev ered 
and returned to its ongmal site Small deep stm grafts are 
appUed to the defect on the thigh. The tube graft is 
sutured in place 
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THE OCCURRENCE OF DIFFERENT TYPES OF BRAIN TUIMORS 

IN ONE PATIENT* 


FRNLST S \CHS, M D 

W L arc all familiar with the occurrence of 
different Upes of tumors in one and the 
same patient Countless patients maj 
hare some form of benign tumor on the external 
surface of their bod\ , fibromas, lipomas, and the 
like, and then de\ elop a malignant tumor in some 
other [wrtion of the bodi Nobodi , I behe\ e, has 
c\er taken particular notice of this fact or at- 
tached an\ importance to it Then again, we 
hare aU seen cases m which a benign tumor, 
either due to trauma or some other irntation, has 
undergone malignant degeneration 
There are instances, howerer, in which mul- 
tiple tumors occur m a patient, in these instances 
the eindence seems overwhelming that some fun- 
damental condition exists in the organism which 
predisposes to tumor formation I lack the spe- 
cial training to discuss the basic pnnciples in- 
1 oh ed but would like to draw attention to sercral 





^Pccicnted at the fifth congrws of the Pan 


, St Louis, Missouri 

such cases that I ha\c encountered m my sermce 
m the course of the past 15 years 

There are 4 such cases, of which I want to speak 
particularh 

The first one w as a man w ho had an acoustic nen c tumor, 
of the ion Recklinghausen type, which was reraoaed bj 
the intracapsular method 8 jxars ago Until a month be- 
fore admission he had earned on his work as a railroad 
engineer wathout difiicullj , when he de\ eloped sianptoms 
of recurrence \t a second operation, there were found 
bilateral eighth nene tumors, a recurrence at the onginal 
site hai ing become enormous He died after an attempted 
remoi"!! \utopsj re\ ealed fn e other tumors besides the 
two m the region of the eighth nene One of these avas an 
osteoma and at least two others were menmgiomas (Figs 
I and 2) 

The second case was a patient with an acoustic neuroma 
w ho died suddenlj and had an unsuspected, enormous nght 
frontal meningioma which had giaen no sjanptoms what- 
c\er 

The third case which pierhaps should not properb be- 
long in this group and yet has points of similantj, is that 
of a woman on whom 1 remoied, I thought completelj, a 
meningioma compressing the cord Fifteen j ears later she 
de\ eloped a recurrence at the same site She had been free 
ofsjmptonsfor 14!'^ >ears 

The fourth case is one which I wash to report in greater 
detail \ bo> of 17 j'cars who all his life had the picture 
of a \on Recklinghausen’s disease with countless small 
tumors some elciatcd and others merelj the well known 



Fig 2 This was the dura with two of the tumors at- 
tached, 7 and S, correspond to 2 and 5 seen in Figure i— 
both menmgiomas 


Medical AwocUlion March 1534 
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KULOWSKl UNDULANT m^ER OSTEOMYELITIS AND ARTHRITIS 


The occurrence of different types of tumors m 
a patient mlh von Recklmghausen’s disease has 
been reported before, but, in all instances that I 
am familiar with, the tumors have all belonged 
to the fibroblasUc group Here, however, is an 
instance of a tumor with an entirely different 
embiy'ological ongin The accepted idea today 
in regard to astrocytomas is that they are a form 
of ghoma and develop from the brain tissue itself 
This case therefore raises two interestmg points 


1 Does some condition exist in von Reck- 
linghausen’s disease which stimulates the growth 
of certain tissues in the body? 

2 Does the particular type of ghoma knowm 
as an astrocytoma belong to a different category" 
and should we perhaps not include it in the ghoma 
group, or does the unknown stimulating factor 
observed in von Recklmghausen’s disease also 
affect other tissues than those of connective tis- 
sue origin? 


UNDULANT (MALTA) FEVER OSTEOMYELITIS AND ARTHRITIS 

JACOB KULOWSKl, M D , F A C S , St Joseph, ilissmrai 

From tbc department of Orthopedic Surgery, State Uruvtrtitj^ of Iowa, service of Dr A. Steindler 


T he mcidence of arthropathies and hydrar- 
throses compheapng undulant fever is 
being and has been noted m the more recent 
medical literature Bone lesions also have been 
obscA'ed but stressed very httle In the Ohio 
senes of 175 cases of maJta fever, Simpson finds 
31 per cent arthropathies In the Iowa senes of 
375 cases, Hardy quotes 32 per cent arthropathies, 

I case of hydrarthrosis and i of osteomyehtis 
Baker reported an mteresting case of mtenmttent 
hydrarthrosis Weil has reported a case of hy- 
drarthrosis of the foot due to malta fever and 
pomled out that this may occur either dunng the 
febrile penod or long after its resolution Zdro- 
dowski reports 17 5 per cent bone or }omt lesions 
occurring expienmentally in guinea pigs inocu- 
lated with Brucella abortus O’Donoghue recently 
reported a septic hip case due to Brucella mehten- 
sis, with pus formaPon which went on to bony 
ankylosis Rulowski and Vmke were apparently 
the first to report an actual pus lesion occumng 
in the spme from which focus the brucella was 
recovered in culture 

Undulant fever is a general infection caused by 
One of the subspecies of Brucella mehtensis The 
natural habitat of these organisms is in the 
domesPc animals, in which there is a widespread 
distnbuPon For man, the pnnapal contact 
purees are cattle, goats, sheep, and swme Un- 
dulant fever in man and infeePous aborPon m 
nnimals remained unrelated until Evans indicated 
■n 1918 the close relaPonship existing between the 
orgamsms causmg the two diseases Although 
epidemics of infectious aborPon m domesUc 
animals hav’e existed since the dawn of historv, 
ihe causapve organism was not discovered unpl 


1895 by Bang and von Stnbolt In 1910 MacNeal 
and Ken isolated the specific organism from cattle 
m the Umted States The first human case 
ongmaPng in the Umted Slates was reported m 
1905 by Craig In low’a the disease is as prev- 
alent as typhoid and paratyphoid according to 
Hardy who collected 1,430 cases in conPnental 
Umted States pnor to 1929 The foUowmg classi- 
ficaPon of this orgamsm has been suggested by 
Hardy, Jordon, Boris, and Hardy" 

1 Brucella mehtensis, v"anety mehtensis 

2 Brucella mehtensis, variety abortus 
(bonne) 

3 Brucella mehtensis, variety suis fporcinc) 
The most severe infecPons result from the meli- 
tensis vanety In Iowa it is believed that the 
abortus and suis v'aneties are equally responsible 
for the morbidity of undulant fever in man 

Human infecPon results from contact with in- 
fected animals through ingespon of raw dairy' 
products or from handling liv"e stock as fresh meat 
The incubation penod vanes from 10 day"s to 3 
weeks The irregular multiform synuptoms of the 
disease are well known, but it should be remem- 
bered that cases presenting abscess formation may 
be expected to sficno a chronic continuous low grade 
temperature without periods of remission Of the 
greatest clinical importance have been the more 
recent reports of cases runmng a short course of a 
week or two In these patients the condition 
might V ery easily be mistaken for influenza or a 
respiratory infection The diagnosis is estab- 
lished by the aggluPmn test, by skin tests, by 
blood culture, and by isolapng the organisms 
from abscesses, from the unne, and sometimes 
from the stools 


SOKGERY GINECOLOQV AND OBSTETRICS 
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actions are ^'anabie Of the multiform bacterial 
causaU\e organisms in p\ogenic osteom\chtis 
and arlhntis the Brucella mclitensis must be 
gi\en serious consideration 

cvsn RtroRTs 

Case I JohnS f 07170'), aped 37 > cars a -white Vmcr- 
ican farmer was first admitted to the hospital in VuRust, 
192S \ diagnosis of malta feier osleomjclitis of left 

humerus was made The historj indicated an insidious 
local onset with limitation of abducUon of the left arm at 
the shoulder, of 4 \-ears’ duration and accompanied bi 
moderate pam of limited duration There was no detmite 
constitutional reaction One >a;ar before his admission an 
abscess was incised o\cr the left deltoid region which con 
Unued to dram until 4 months ago Upon ceamination 
there was noted a small deltoid sinus and some induration 
and crepitation about the left shoulder joint with restnc 
tion of abducuon due to muscle contracture The \-ta\ 
icture revealed a quiescent ca\nt> in the upper left 
umems Xo treatment was adnsed 
In \pnl, rq32, he still complained of some pain about 
the affected shoulder The pam radiated to the elbow 
There had been no fever or other general reaction There 
was 45 degrees of active and 70 degrees of passive abduc 
tion at the shoulder In June, 1032 the lesion was operated 
upon and the brucella organism was recov cred The blood 
agglutination was also stronglv positive Recover) fol 
lowed 

Case2 LesterK (Ft4S6),agcd 2 2 years, a machinist was 
admitted to the hospital in March, 1931 Diagnosis 
malta fev er spondy htis 

Patient’s present illness dates back 6H months at 
which time a diagnosis of malta fever was made bv his 
attending physicians Hjs last fever episode had en^ed i 
month ago About 2 weeks ago then, first developed an 
insidious low back pam unaccompanied by any constitu- 
tional reaction or other general symiptoms referable to his 
6 months' old systemic infection One -week ago this 
symptom became very severe and forced the patient to 
bed The pam was sharp, intermittent, radiated around 
the lower abdomen and was aggravated or provoked bv 
any raov ements involving the spine The patient looked ill 
Md was m obvious pain, thus making the evanunation 
difiiculL 

On eamination the abdomen was found somewhat tense 
and rigid There -was definite psoas muscle spasm There 
was a sUght low dorsal kyphosis, marked localized tender- 
ness limited to the dorsolumbar region There was pain on 
percussion and the spine was held ngid There was defimte 
muscle spasm. The root pams were aggrav ated on cough 
mg The Uv er was slightly ptosed but not enlarged TTie 
spleen was not palpable. 

Laboratory exanunation revealed tuberculin tests, 
urme, negative, hemoglobin, 93 per cent, red 
blood count, 4,960,000, white blood count, 6,500, and the 
sedimentation Ume, 55 rmnutes Blood serum agglutina- 
tion tests were strongly positive for malta fever in concen 
traPons from r 640 and i 160 
The temperature curves were irregular for the several 
observ ation periods as follows March 1931, for a period 
of 3 weeks it was between 99 degrees and loi degrees, June 
1931, 99 degrees for 3 days, August, 1931 same for about 
0 or 8 weeks, December and January, 1931, and 1933, for 
5 weeks the temperature reraamed between 99 degrees and 
roo 5 degrees 

^reovety followed a course of conservapve treatment 
which was fortified by spinal fusion in Vugust, 1931 Three 
years later the patient was still symptom free 



Fig 3 A, March 19, 1931 Anteropostenor vnew of the 
lumbodorsal spme shows compression of the twelfth dorsal 
vertebra There are no signs of abscess formation The 
lateral vnew shows compression of the clev enth and twelfth 
dorsal vertebrre, mth erosion of the anterior half of the 
twelfth superiorly which shows some reaction This re- 
sembles fracture strongly but the disc IS only slightly nar- 
rowed 

B, August 5, 1931 Xow the disc IS practicallv gone There 
is osteophy-bc reaction above and below the site of the 
lesion The erosive processes are much more pronounced 
There is now no doubt that the lesion is of an mflam- 
maloty nature. 

C September 8, t932 The anteropostenor roentgeno- 
gram shows mcreased condensation and still no endence 
of abscess formation The lateral roentgenogram shows 
defimte mbbus formation and the bodies of the eleventh 
and twelfth dorsal v ertebra; are beginning to fuse, as the 
disc IS stiU more decreased From the postenor aspect 
the graft appears to be adequately placed and to be 
sobd (Case 2 ) 
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Fn E AND TEN 'i'EAR END RESW.TS OF THF TRE.mfE.\T OF 
OWCER OF THE CERW\ UTFRt BY IRSAMmON 
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191J to 1919 ImJinJve, 1155 CMta ot 
fpicknuoid ctrorviffa. a£ iIm ttsrvli olfri 
«ert CEzmlncd «t Oie Sute latthau lot 
the Stody 0^ ilaLiguiit Pheuei £i(hm^ues 
¥.we not iratfcd 93? tinted b» tn^dutlon. 

In prwenting a Um ttrin. In order 10 
CDfi\ej tie ofmficaace 0/ the rrioft oI ireatiimit 
to tboe mtensted, It b wcattiy to eiuc//} tbc 
cues In aoDie muott' 

Vummiui obstrvm h*\e cnHesvored 10 prog 
ncNtiCtU mnlu ind group olms b) meto* of 
gr*ding the btopsT «prdmou. Ttii *hoatd Qot 
be ovrmnrhabmJ b^ tALoi (aco cwtufentlan 
with the unocint of ■catomlf] Inro^emari it 
hu, we behn-e, « dktiact ackatldc How 

ev*t topeQ(Qoitk»teontbebUtoh3gyaW)Cie<Iaei 
not Kaa wumsted Norrb (u) lo cpnliog a< 
tUf BMthod ‘Hbto^egte eiaeiLuUon ii 

Mltha' t t'cry pnctkal Etor % r^lUbb iftode •> to 
dtfaer Che pmgaaab or the nduUm dange. It 
sity be of tone ate la gmope, but mean htUe 
in the indh Idoal ate " Jortud tod Auer m>. 

lou an aitfiyxtt d the gi^of ol all (he ccrvkal 
oincert mated by ridatim from r^if to 1917 
(Barnard Free SUn and Cancer no^ial) it can 
be oooduded Chat grading tk>oe U of no prog 
noetic >'alue.'' 

We are atBl of the opioIoQ that grouptng caaea 
according to aoatami^ iQVo)\ emeot and the 
chnieai maBlfestadona U rocee rehaUe In maUrt| 
a prognoab In the iodlndtfal ctae than the hbto- 
k>gfc^ Crithoff of hopev apeoineni tlooc, ai to 
many factoo eiler into the obtalnmeot ol a iptwd 
rcaulc Accordingly we hare adopted the SdunlU 
chail^lkm and (Inca 1910 so have RTOuped 
eaefa case at the tnoenf treatmeni And anbougfa 
ft ta oodcniable that a peraonal eqmbon eoten 
lata thii groupbig ol cajca, sc b^vne it a0ord( a 
vorUof for cDCQparapve tta tladcal retulu 
Thirtj-elgbt, or 3 9 per cent oi our 955 caiea, 
ftU into ijmip t 61 or 6,3 pet cent vato *ro«3p 
It t74, or *A 0 per «nt, lOto group III 45* « 
41 7 per cent, mio group IV Ibe case* retmed 
whih sere rtcurntW altd hYnerecttciy sese 
niaerd in a fifth grotrp and 117 orifJMCeOt, 
fell into thjagroap a or o 9 per cent of the caira, 
sen treated pro^lacVically alter hyatewctoniy 
Nearly all of the c**« were trtaied by eaieroal 
irradi-itxwi foflcrwed by intra-utenne ndium ffa 


(le»Ibed in a prtvlom paper (vjl TW te>*i 
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gnxrp rv, the hopmc caws 
Table in ibosi • cocnpajiMi of the tjpe cf 
ctaa rtcririd at IbelniBiale tHk tie tjiow 
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tn oar aenes a ocakknb^ hj|wr thtf fm 
other cGnkv 
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of the more javeraiie owi ire treated Id cuer 
clmlo The pohtv ol the Inatitnte haa bm to 
accept patfejti for shalrvw jwftati* tr w 
fort nu^t be obtained from Irtate^ 1”^ 
lumW se beheve a great aajcmtY cf them faJU 
biTt been rrfoaed imtroent ioriniliwuh^ 
group, 64 8 percent of the 44? ca»e« tmteA 
idtlon the hnt vtar- 4^ 5 pe*^ tmt cf «• 445 
srtlna the hot bmootba. \et, all thecaje»«fr 
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TABLE I— FnTE YEAR END-RESULTS^ OF TREATMENT 





Five year lurvTvaU 

Fi\*c j-car healings (cured cases) 

Group 

Number of 
cases examined 

1 Number of 
cases treated 

No cases 
*urvi\-ed 

1 

! Per cent 
absolute 
survival! 

1 

1 Percent i 
relalis'C \ 

survnvals I 

1 

^ No cases 
healed 

Per cent 
absolute 
healings 

Per cent 
relati\*e 
heabngs 

I 

JS 

37 

26 

6 S _4 

70 0 f 

34 

63 I 

64^ 

n 

61 

61 

21 

34-4 

34^ 

20 

33 7 

32 7 

in 

374 

26S 

5S 

20 0 

20 5 

40 

17 3 

iS 2S 

IV 

4SI5 

447 

mam 

I s i 

I S 


r 0 

I I 

\ 

mam 

IIS 


10 2 1 

104 1 

iSgB 

10 2 

104 

Proph> lactic 

mSm 

9 

SB 

33 3 

33 3 1 

i 3 1 

33-3 

33 3 

Totals 

1 OSS 

037 

1 7.4 

12 0 

1 130 H 1x3 1 

II 3 ! 

1 12 


'All ca«3 lost from observation or dead from mtercurrent doeasc are coocted as dead from the disease. 


TABLE n— TEN YEAR END-RESULTS‘ OF TREATMENT 





Ten y ear survivals j 

Ten >‘ear healings (cured cases) 

Group 

1 Kinabcr of 

1 cases examined 

1 Number of 
, cases treated 

1 No cases 
survived 

1 Per cent 
absolute 
survivals 

1 

1 Per cent 

1 rebtiAX 

survivals 

1,0 ci5a 

1 hesled 

1 

Per cent 
absolute 
healings 

Per cent 
relative 
healings 

I 

i3 

iS 

S 

444 

444 


3S8 

38^ 

n 

30 1 

30 

0 

23 0 

2345 


23 0 

23.0 

in 

163 

ISO 

13 

79 

8 I 


mam 

8 1 

IV 

260 

253 * 

0 

0 

mgmi 



0 

V 

74 

74 

10 1 

13 s j 

13 5 1 

TO 

13 5 

13 5 

Pfophylaciic 

6 

6 

t 

166 1 

166 ! 

I 

16 6 

166 

Total! 

560 

549 

4t 

73 ' 

74 1 

40 

7 I 

1 7 2 


j » lii 4iuup * wcrccuoioun wcu lor 5 j-cara ana i wasoiinicmy wcu lor 7 wnen lacy Qiea irom inierCUrTent disease mrh 

®«^d^ofmalisnawyaithetmieofdeatb u^rrcncoiseaseTnUi 

5* Patients in gronp II was clinicaU> well g yean and a months when the died from Intercurrent disease. 

j passed the 5 5 ear penod without any evidence of the disease ^ died from intercurrent disease, i after beinr cLmcaih 

^ rears and a ^ler being clinicalli well for 5 j'ean a died from recurrence of their malignancj i after being well for o \ ears and i after hemi 
^ for 5 yean r patient was lost from obser^lion after being clinically well for 8 >*ean ^ 

•AH patients lost from observation or dead from Intercurrent disease are counted aa dead from the disease. 


table m — a comparison of the tat>es of cases RECEIA'ED in different 

CLINICS AS reported BY VARIOUS INnT:STIGATORS 


CUsslScation 

Invesbgaloi 

Per cent 
group I 

Per cent 
group n 

Per cent 
group HI 

Per cent 
group IV^ 

Per cent 
group V 

Per cent 
prophylactic 

Schmitz 

^dmdmT ' 

Ward and Sackelt (21) — 457 cases 

2 

186 

69 3 

10 I 



Norm (i2)->i53 cases 

l8 9 

124 

37 9 

307 



Schmitz (14) — 48S OSes 


127 

4S-4 

34-6 



Schreiner and V\ chr — 955 cases 

■bsB 

64 

a8 6 

47 7 

12 

09 


Bumam (3) — 1578 cases 

937 

6140 

plus 6 27 palliatne 

10 13 

3.8 

of Nation! 

- ourgeooj 

Crosaen and Newell (4)— 121 cases 

34 

9 

80 I 

S 2 



Lacassagne (10) — 350 cases 

XO.S 

37 7 

43 5 

8.8 



Heyman (6) — 1439 cases 

9 8 

28 

3S 7 

33 5 



Voltz (20) — 2202 cases 

16^ 

22J 

36 I 

24.7 



Ward and Sackett (21) — 437 cases 

20 6 

39 3 

30 I 

10 I 



Ba^ett and Smith (2) — 143 cases 
(Cases traceable for s 5 ears) 

349 

7 6a 

48 2 

405 







































































































































tlttt the UuBi; la da mmU be tv aleulau lie per 
cenu^ ol rumlriii from Um fern (hj;^ graup* 
forconrurad^e ctcoKa. 

It «ul be pbio to the rcfider o< On f twtlf 1 
paper Onir^Uloaotnihe varbyirotifittkn 
Uftrocat c( avm of tbe ccoix, vSl be bn- 
peo%ed onty ^bes tbeae leBom are daeoxTCd 
ut Ok loaptnit ittgc vbea tbe Iratsent b qufce 
aaliaftetary Tbn «iU be tccompbihcd only u 
Oh loonkdee «]ucfa hat been (lOKted by Uu- 
deoU tJ auxrr aa be doKniDeted aiDoof tbe 
liy peopte u « cQ u asHof Ok geoeral practl- 
Uooen of toexitaae 

Thb rHCOMUio perkahe hemllh exammtUoa 
«bd) fixfode a owpiete nbyucaf rxanuMtMO 
ukI, Out pankolUr beW cardol bdoatml 

pekK rasuoalMO togeOKt with uspetUen at 
the vaeioa aod cenn witi a good bgnt, prefer 
abty mOr the colpoaccpe The me of Lofol eoio- 
UoD u a4i.ocatet] by SchQler t> of ahH Ib dr 
tecting areas alucb are icopacious of aal^naacy 
Tbe areas ahidi do tiot stilct cboold be ■elceted 
for Sop*> a the oxiat of 

portanl tkia* in a (peeOcatahJe caae 

Esusert, open rcMraiag the ase bistocles 
of pauetiu mlb sdsaoced disease (oood ‘Tbat 
coe-hatf of tbe paOnts cbimed they bad been 


uodar Ok care ef a nfcyaldaa for periods if brr 
ranffna fran s KioclMto iK dvng ^ 
ilaae the s%ia cf early mai^Qaacy ane oat 


lixifurtABt K>-p* in caacer preretiik* ut. 
aefcdjere 

t The fuf] appredaik«o< ihebiLpcrtjscxsft 
penodx hcaith fnim/nitton aifch «B <l»iK 
U&iizimtcry kauos tveb as cer^idth sad w 
poo, the naohi at bdecthta aad chrwfc fm 
Uilooj in the esdocmit. aod the petfg bat 
n*Dt of these by taeans of operative laterfwtrt 
lod cauterixatioB. Badrv fa fcft orvanies aw 
are aortiy of carefo) ccosidciation by sD 
are cadearonoj to prevent tmSymner^^ 
that tbe ulUffiaie s«}«5 to rroawa « 

t TTk pft^ »ad carefoi aileollaa wt 
prefoaocy decverj ted pofrprOoai to frtttrt 
iacentiom and iniectioni In ow ^ 

SI Here aonttmerf aonen, 97 agre tnay W 
aad m the rtomodef pregtoodes w mheart^ 
are recorded from cere ta etfbleea ihw “ 
lery endeat Iraw On fart afc« that child ^ 
IB* with Its resoltkc intmi tod the te rvio^ 
(inJaoumiwP of cen gai gfands) 

^fofuc ittflajnmaUooi, a a disilnet tsetor to 
etsofqo of caiKtr of Ok ctnii- 
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TABLE V — AGES 


Ageiaycm 

No Cases 

per cent In each 
age penod 

20 to 24 

8 

0 8 

23 to 29 

30 

3 r 

30 to 34 

63 

6 6 

3 S to 39 

94 

9 8 

40 to 44 

146 

IS 2 

45 to 49 

151 

IS s 

50 to S4 

ISS 

16 2 

SS to 59 

150 

IS 8 

60 to 64 

81 

8 S 

6s to 69 

46 

4 S 

70 to 74 

21 

2 2 

75 to 79 

7 

0 7 

80 to 83 

3 

0 3 

Total 

9SS 



Attenhon is frequenti}'' called to the fact that 
the madence of cemcal cancer is lower in Jew- 
esses Sorsbysays “The obser\'ance of the Mosaic 
code undoubtedly produces a high degree of 
sexual cleanliness, and it is suggested that this 
deanhness, with its concomitant restnctions on 
cohabitation at times when rest is probably bene- 
fiaal, as after partuntion and menstruation, is a 
factor in the lower madence of utenne cancer 
among Jewish women — the regulations of the 
Mosaic code make the appearance of discharges a 
cause for mquiry as to its nature and a woman 
with a blood-stamed discharge is theologically 
‘unclean ’ ” Only one of the patients m our group 
was Jewish 

Kaplan, m reportmg the cases examined at the 
Bellewie Hospital in New York City, says that 
only 4 per cent of his senes were Jewish 
3 A reahzation of the possible dangers that 
may result from the use of strong chemicals, 
drugs, instruments, and mstrumentation, some- 
times used as contraceptives 
Parabuceu, quoted by Stout, collected data 
from several Russian gynecological dimes which 
show that cancer of the uterus m women from 
24 to 30 represents no less than 24 per cent of aU 
cases of utenne cancer He attributes this to the 
mcreasmg use of artifiaal abortion and anticon- 
ceptional methods in Russia 
4- A full reahzation that cancer of the cervix 
may occur at any age penod in hfe as is mdicated 
m reviewmg the age table (Table V) 

From this table it wiU be seen that cancer of 
the cervix has occurred m every penod in adult 
hfe, the youngest bemg 20 and the oldest bemg 
83, that there is a gradual and perceptible m- 
crease m the percentages in each 5 year penod up 
to the maximum of 55, and then a dechne In our 
senes (16) 49 per cent occurred at age 30 or 
younger Johnson and Tjrrone report 6 5 per 
cent under the age of 30 


The duration of symptoms for our cases was 
about the same for aU groups, from a few weeks to 
several years, 632, or 66 r per cent of the patients, 
complamed of bleedmg as their first symptom, 
126, or 13 I per cent, of a discharge, either waterj^, 
yellowish, leucorrhac, or greenish, 123, or 12 6per 
cent, as a watery discharge which later became 
bloody, 53 of pam or pressure sjmiptoms with no 
discharge, 7 were discovered on routme phj'sical 
exammation, 14 gave mdefimte histones Pam 
accompanjong symptoms was found m the ad- 
vanced cases From this, we conclude that there 
IS not much to be learned of the extent of the 
disease from the sjonptoms 

Abnormahties of the menstrual funebon, pnor 
to the beg innin g of the present complamt, were 
fotmd in only 159 of the cases, 102 patients re- 
ported painful penods, 30 irregular penods, 23 
irregular and pamful penods, 3 severe headaches, 
and I patient reported irregulm penods and nose 
bleeds 

Ninety-five, or 9 9 per cent, of these women 
gave positive VVassermann reactions Tourame, 
m the study of 29 cases of leucoplaaa of the cemx 
m which syphihs was present chmcally in 66 per 
cent, found 12, or 41 per cent, ter min ated m 
epithehoma 

Nothing of any consequence was learned from 
a study of the nabonahty m our senes, except 
that there was only one Jewess among 955 pa- 
bents 
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W ITH sorrow the Editorial Staff of 
StrsGERY, Gynecology and Ob- 
stetrics has learned of the death 
of one of its most honored members, Dr Wil- 
liam H Wilmer 

As a surgeon, a leader m the field of ophthal- 
mology, and a atizen, he has long been a dis- 
tmguished figure m American hfe Dr Wil- 
mer’s career was characterized by many 
fruitful accomphshments In a subsequent 
number the Journal will give more adequate 
recogmhon to his achievements 


THE SURGEON’S DEBT TO 
FUNDAMENTAL SCIENCE 

T he time IS not far removed when a sur- 
geon achieved eminence by the develop- 
ment of brdhant, dexterous, and rapid 
techmcal procedures during an operation 


While such still must stiff be an asset to the 
surgeon, yet if 'not accompamed by the knowl- 
edge and appreaation of the biochemical, 
physiological, and psychological disturbances 
inseparable from all disease processes, the re- 
sults of such surgical procedures will leave 
much to be desired Such an individual is 
merely an operator, a techmaan, carrymg out 
stereotyped procedures — ^not a surgeon 
The traimng of a surgeon has now" become 
so comphcated that the former presumably 
adequate knowledge of anatomy and surgical 
pathology must be supplemented by a tram- 
mg m biochemistry and physiology To these 
saences we are deeply mdebted 

If obstruction occurs m any hollow tube of 
the human orgamsm, the resultant disaster in 
aU instances is hastened by the assoaated 
biochemical upset A dexterous but pre- 
cipitate operation to rebeve an obstruction in 
the small bowel, colon, common bile duct, 
ureter, or urethra will result m a discouraging 
mortabty if the biochemical disturbances are 
neglected and left untreated as shown by the 
knowledge provided through research experi- 
ments conducted by the fundamental saences 
How often a preapitate operation m a 
septic patient ends fatally The patient may 
be overcommg the imtial focus and locabzmg 
It as a relatively mnocuous abscess, but most 
frequently the pnce of such a victory is ex- 
haustion from pam and sleeplessness, de- 
hydration, and a change m ratio of circulatory 
fluids, salts, and sohds, the net result bemg 
an orgamsm with a completely disturbed 
metabobsm and an embarrassed arculation 
If the assoaated disturbances are corrected 
before an operation is undertaken, the de- 
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Ugbtful hzjprovemmt at ptilenU ■uffctiog 
irom the leaknis meatlwiM U la* 

crediHe. Tic aiMt xsbviovt tod oufly cor 
rected are pain and dehydratioii, with the 
weviuble dlttirrlttncB erf the lod bue btl- 

anct. Tlw IntniTenotia adndiditTttkm ol 
aalme and glucoae fa fajje quantftfaa, often 
tbotnaikds and not kondreda ol cnblc omti- 
nwters, fa required to restore the balance of 
the dfcoktory fiuitfa. Woiphia give* mesdal 
andph5f*faal roit. 

When the fanprovement m the patkotfa coft- 
ditkm has readied a stage irhere an opomtlon 
fa pocalble it shouM be of the most sinipfe 
character dealing foWj with the lesion «- 
sponsible for the (Bsabffity From the pfaysfa* 
logical and bfacbemlcal faboratones has come 
nddoice of the twxwicv of decompreokm of 
a distended vfacus pnor to any ectensfare 
opet aU e e pioce d ore. Ejajnple* of the pne 
deal appfkattcm of the ab>^ priodpfe an 
foond fa a cecottocty for obctnietion doe to 
cancer erf the cdon a dnfacyitostao^ or 
drafafag (rf the gmaoB bile doct fa empyema 
of the gall Idadder or dioiingiha. or decoBv* 
preufan of th« urinary bladder wben urethral 
obstruction foUova proatatk colargeomt. 
Such pcocedores are r>ot directed to the cor 
reetjoe of the actoal organic lesion caitsfag the 
dfaaWBty they are directed to aanedlng the 
ph^’skAogical and biodsemlcal upaets result 
mg from such a ksioo By these mtnoc pBck 
cedures the patient fa rescued from a sereT* 
rrfan, and the radical procedure oecesaary to 
attad. the pesmary orgsme Wsion may be 
carried out with safety at a later date It 
•ftOuM be disattrous to do a radial operation 
oo a petfent for a cancer of the coion when 
the patient reall) is suflering from fatestfaal 
obstnictioo 

Tbe sppheattoo of the above pnuclpks to 
patients suffering from acute perforttion of a 
duodenal nicer has permitted us to operate 


on forty ewueendre patfanUwtthortsdtHh. 

Skteen of them patfanU required Kfaeqeat 
Ttdicnl opeiatkuL None died fran tha stc 
oodary procedure. The time CDraamcd fa 
carrying mit such prc-openth-c prepandga 
fa more than Justified by the ulthnstt lestitj. 

For this attitude to dmkil problcns vt trt 
indebted to tbe fmvfaroeplal sdeDcet. TV 
mom ‘faioiogfaally minded a surgeon be- 
comet, thekiwer’sinbeldsmoTUlity'tkleJi 
win hia patients mffer mental sad pbjrfal 
aoguUh dunng and sabseqaent to tM sor 
jicsl theispy Roscoi B. Otucu. 

rERTTONTTIS FOLLOWING 
COLONIC SURGERY 

U sually petitochfa foSowuy fares- 

llnal opcialiam fa atirOwted to (i) 
ctvnUpglnation at the time of tbe «r 
giral proccdore or (>) b tiect l o o which dml- 
ops fuhsecpieDtly because of Inpaknenr rf 
vatealar supply ol the segmat d bonL 
WhDe ImproreBKat fa eperaiht trcfadq se 
unqnestiooaldy dimlnlihed theoec&fftace 
of perlioailia, ll nevertheless itin r em a in s «e 
of tbr oatstandfag poaieperttivt coeoffic*' 
tfans of abdominal surgery 
Peritoocal fafectioa may be opected K, ti 
opetatkm, cnctajalnatioo of groes cbsraclc 
hutaimpiacc but when it occurs foflovbj 
a niglal ptocednro in whidi them b** boa 
u> soillDg and no obvious t edmf tsi tnw It h 

atiagedy Oid<rconteinpocaryicrtMosb*Te 

obaeiTed repeal etfly that perUomtfa desefap* 
with comparattre rarity {oDowing scecofacy 
cjieratiaas, premded the prin*! 
procedure has been carded cot only * * ^ 
weeks previously For esamplc, 

quite imaTOiwc folkming 

noma subaegwnt to tegmenul 
Utt ooioo, and the conjeclore fa made tbst «» 
Uflart to develop fa duo to Immanlati* ^ 
has fa*«a brought ahoalby thepffanwy^P®^ 
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tion and the presence of the stoma If this 
statement c\ cn 5 n part is correct, the fcasibil- 
it\ of attempting immunization against peri- 
tonitis arises 

Some feel that the use of vacane in an at- 
tempt to preaent pcntomtis following colonic 
operations is useless, others bchcac that il is 
dangerou': Progress in medicine must be 
made cautiouslr and slowh , but main find it 
difficult to accept ain new idcasimph because 
jt donates from the paths of tradition Tlic 
attempt to vaccinate patients who arc to un- 
dergo operation on the colon is not new m 
pnnaplc, MiLuhcz attempted it many years 
ago The rmcanc he used contained colon 
baalli which had been killed The occurrence 
of some sc\crc reactions discouraged him and 
he discontinued the use of the \acanc Dur- 
ing the past 2 or 3 > cars Gosset has adminis- 
tered \acane subcutaneous!} pnor to abdomi- 
nal operation in an effort to decrease the 
inadencc of pcntonUis, and he is of the 
opinion that it is of considerable \aluc The 
work of Steinberg and Goldblatt also lends 
e%adence to the contention tliat vacanation 
IS apparently a pre\entnc therapeutic meas- 
ure against infections of the peritoneum 
In the past 7 years more than 2 500 mtra- 
pentoneal injections of vacane have been 
made at the Mayo Clime as a preventive 
measure agamst peritonitis m eases requiring 
intestinal operations The vacane is made 
from killed slreptococa and colon baaUi 
The amount of \'acane usually employed in 
each case was i cubic centimeter (50o,cx>o,ooo 
organisms) in 10 cubic centimeters of physio- 


logic saline solution as a diluent However, 
for patients of small stature and for children, 
smaller doses w ere administered Vaccination 
is earned out by means of a long spinal punc- 
ture needle after the abdominal site lias been 
carefully prepared and the area anesthetized 
by tlic use of procaine In addition to the t ac- 
anc, which is given 4S to 60 hours prior to 
operation, all patients arc hospitalized for 3 
to 5 days before operation During tins period 
an effort is made lo cleanse the boivel as thor- 
oughly as possible willioiil increasing the de- 
bilitation of the patient Stated briefly, the 
procedure consists m Uic cmplo}nncnt of a 
diet high in carbohydrate and the use of mild 
saline cathartics If the bowel is obstructed 
or nearly obstructed, warm saline imgalions 
arc substituted for cathartics All of the 2,500 
patients who were given the vacane under- 
went some 1}T5C of intestinal operation sub- 
sequenth , and m the interim since the 
institution of this plan of prc-operatii c prep- 
aration. the mortality from peritonitis follow- 
ing intestinal surgery has decreased 66 per 
cent 

According to recent experience, it w'ould 
seem that the dangers of xntrapentoneal vac- 
anation can best be summarized by statmg 
that there has not been an alarming reaction 
or death that could be attributed to the use of 
the vacane Intrapentoneal \mccmation is 
not projected as a sure preventive against in- 
fection, but the pnnaple is fundamental!} 
sound and the cmployanent of the vaccine 
seems to be a step in the right direction 

CrnwDE F Dixon 
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ommendaboiis “A physiaan holding himself m 
readiness to attend cases of midwifery should never 
take any active part in postmortem examinations 
of puerperal fever cases A physiaan present at 
such postmortems should use thorough ablution, 
change every article of dress and allow 24 hours 
to elapse before attending a case of midwifery 
Similar precautions should be taken after the autop- 
sy or surgiraJ treatment of cases of er3'Bipelas if the 
doctor is obhged to umte such duties with his ob- 
stetncal work which is m the highest degree inex- 
pedient ” 

It was natural that such a danming indictment of 
the medical profession should sooner or later arouse 
opposition Surely enough, a few years after Holmes’ 
paper appeared, Hodge, who was professor of 
obstetncs at the University of Pennsylvania, and 
later Meigs, who was professor of obstetrics at the 
Jefferson Medical College, took strong exception to 
Holmes’ statements and abused him personally 
These two obstetnaans were the leading authonties 
on obstetncs in the United States at the time and 
therefore their comments earned a great deal of 
weight with the doctors of this country Holmes 
repUed to the bitter cntiasms leveled at him by 
repnntmg his onginal article and givmg new data 
to suppiort his behefs He chose the follow'»-g 
sigmficant title for his second paper, “Puerperal 
Fever As a Pnvate Pestilence ” This paper demon- 
strates Holmes' masterful control of Enghsh, his 
dear and logical reasoning, and his generosity in 
giving credit to his predecessors who contnbuted to 
the subject of puerperal fever In spite of the acri- 
mony which characterized Hodges' and Mag’s 
cnticisms, Holmes maintained a reserved dignity 
and restraint of temper m his reply After the pubh- 
cation of Holmes’ second paper, many phjsiaans 
accepted Holmes’ ideas 

During the last few years there has been a great 
controversy as to who was the first to discover the 
cause of puerperal fever An mvestigation of prac- 
tically all great saenbfic discovenes will reveal that 
it is extremely rare for one man to make a significant 
saentific discovery alone without depending upon 
advances made by his predecessors or his contem- 
poranes Usually one man is given the credit for a 
Sreat discovery, but it is generally the one who 
uesenbes it most dearly and who persists in writing 
or talkmg about it until it is accepted Puerperal in- 
'^tion has undoubtedly existed as long as mankind 
references to it have been made by many anaent 
’vmers, but the Enghsh term puerperal fever is 
credited to Strother who used it m 1718 However, 
in 1676 Wilhs spoke of “febns puerperarum" which 
tne Latm equivalent 

In discussmg the discoverers of the cause of puer- 
“edit m this country is generally given 
to Oliver Wendell Holmes, whereas on the continent 
abroad, Semmelweis is accorded the honor of being 
ne discoverer Howe\er, the contagious nature of 
puemral fever vas known to Charles White in 1793, 
0 Alexander Gordon in 1795, to Denman in iSoi, 
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Arv V — TTle Cordagiownut qf Puerptrol Fever Bead before 

the Boston Sociep for Medical Improvement, by Oute* W 

Hootu, M D , and pobluhed by request of the Soaely 

Ih collccliDg, enforcing and adding to the evidence accumulated 
upon this most senous subject, I would not be understood to imply 
that there eiuts a doubt jo the mind of any trclI-iDformed member 
of the medical profession as to the fact dial puerperal fever is some- 
tiroes commnntcaled from one person to another, both directly and 
indirectly In the present stale of our knowledge upon this point 
1 should consider such doubts merely os a proof that the sceptic had 
cither not eiaromcd the evidence, or, having examined it, refused to 
accept its plain and nnavoidable consequences. I should besony to 
think with Dr Rigby, that >l was a case of “ obhque vision , ’’ I 
should be nnivilEng to force home the argumenlum ad hominem of 
Dr Blundell, but I would not consent to make a quMlion of a mo- 
mentous fact, which IS no longer to be considered as n subject for 
trivial discussions, but to be acted upon with ailent proroputude. 
It signifies DoUiing that wise and experienced pracUUooers have 
someumes doubted the realily of the danger m question , do man has 
the right to doubt it eny longer No negative Acts, no opposing 
opinions, be they what they may or whose they may, can form anj 
answer to the senes of cases now within the reach of bB who choose 
to explore the records of medical science. 

Ifthere are some who conceive that any important end would bo an- 
swered by recording such opimons, or by coUecUng the history of all 
the cases they could find id which no endtnee of the mSuence of 
contagion existed, I believo they are in error Suppose a few wnteri 
of auibonty can be found to profess a disbelief in contagion — ond 
they are very few compared with those who think difierently — is it 
qoiie clear that they formed their opinions on a new of all the fiicts, 
or IS it not appareot that they relied mostly on their own aoUtaty ei- 
peneoce ? Still further, of those whose names are quoted, is it not 
true that scarcely a single one could by any possibility have knoWn 
the half or the tenth of the facts bennog on the subject which have 
reached such a fngbtful amount wilbm the last few years ’ Again, 
as to the uUht) of negalivo facts, as we maj bnelly call them, — m- 
slnnces, namely, m which exposure has not been followed by disease, 
— olibough, hke other truths, they may bo worth knowing, I do not 

Facsimile of btle page of paper entitled “Contagiouiness 
of Puerperal Fever ” 

to Armstrong in 1814, and to many other Englishmen 
long before Holmes and Semmelweis even thought 
about this disease. According to Peckham, the first 
Amencan ph>-siaan to write on the subject of puer- 
peral fever was David Hosack of New York who 
said that puerperal fever was not infrequently highly 
contagious In spite of the fact that these phj'siaans 
recognized the contagious nature of puerperal fever, 
Holmes and Semmelweis fought hard to con- 
vince the medical profession of the truth of 
t^ Hohnes’ efforts were almost entirely hmited to 
his pen, but Semmelweis fought hard battles in his 
effort to convince his colleagues of the contagious- 
ness of puerperal fever He gave a dear defimtion 
of the disease showing condusively that it is an in- 
fection of the genital wounds, he collected valuable 
dinica land pathological data, he gave expenmental 
proof, and he''showed the great value of prophy- 
laxis He fought bitterly to overcome the prejudices 
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A FORMIDABLE worU bj Weiss and collabora- 
tors on diseases of the h^'e^, biliarj’ tract and 
pancreas consists of 1099 pases, printed on 
glossy paper and well illustrated wath mans photo- 
graphs, diagrams, and X-ray plates, from the author’s 
own and others’ cases There is an extensii’e list of 
references, covering 166 pages, and a subject and 
author’s inden. It is by fat the most pretentious 
monograph by an Amencan author that has appeared 
on the subject In general it follows the influence of 
the German school, it is largely chnical, lacking per- 
haps m the presentation of the known fundamental 
physiological facts concerning the Ever, bde ducts, 
gall bladder, and pancreas, required for a thorough 
understanding of the diseases of these organs from 
the pomt of view of the clinician It is a “practical 
book,” desipied for the use of the medical student 
and practitioner, “devoted to the consideration of 
every day problems in biliary and pancreatic dis- 
ease," 

One chapter is devoted to the “indirect eiamina- 
hon of the liver” by means of liver funcbon tests, 
one to the examination of bihary tract contents 
after the manner of Lyon, one to the roentgenologi- 
ral examination of the organs considered, and one to 
^ surgery of the hver, gall bladder, and bile ducts 
Jbt chapter devoted to parasitic diseases of the 
uver and gall bladder is, indeed, very well done and 
dutifully illustrated The chapter on jaundice 
fails to clarify our understanding of the subject 
an involved classification, and 
^ ^ differential diagnosis of hematogenous 
and hepatogenous jaundice Catarrhal jaundice, 
alter the German style, is presented as a distur- 
banre due to “catarrh’’ of the bile passages secondary 
to that of the gastro-Lntestinal tract This ongm is 
conceivable but now beheved very rave But scant 
attention is paid to tbe concepPon of catarrhal jaun- 
aice as a mild or aborPve hepaPtis involving the 
t^nchymatous cells of the hver, which recent 
stu^ would indicate is most frequently present 
lim use of the term “portal hjqiertension,’’ to 
wmch condiPon the author devotes a chapter, is 
mteresPng and umque That a condiPon of hyper- 
cMion easts within the portal system, similar to 
general artenal hypertension, as 
nf if true Most chmaans think 

01 tne condibon described in terms of portal obstruc- 
hon or stasis 



On the whole the volume is an interesting, instruc- 
tive, comprehensive compilation on diseases of the 
liver, bde ducts, gall bladder, and pancreas, which 
will be appreaated by many practitioners 

Chamxs a. Euiott 


impressive tome of 15S1 pages — Age>ils oj 
A Disease and Host Rcststaiici^ by Gay represents 
a large and comprehensive undertaking Part I, 
which may be regarded as an introducPon to the 
book and an exposiPon of the author’s concept of 
the cause of disease, treats of the general aspects of 
the causation, classification, and nature of disease 
Part n deals with inanimate disease, agents as 
trauma, temperature, bght, chemical poisons, etc., 
the tolerance of the organisms to them and the 
subjects anaphylaxis and allergy. Part III traces 
the history of bactenolow parbcularly m relation 
to disease and discusses tie nature, form, structure, 
and physiology of micro-organisms and infection 
Part I\' covers mfection in general and the pnn- 
aples of epidemiology Part V has to do with 
resistance and immunity including a chapter on 
tissue immunity by the semor author whose research 
m this field is extensive and valuable Part IT 
describes m detail the pathogemc bacteria and the 
diseases produced by them. Part \TI the pathogenic 
spirochetes and spirochetoses, and Part kTU the 
pathogemc fungi and fungus diseases Part IX under 
the heading ‘Tndetenmnate Pathogenic Forms and 
the Diseases Produced by' Them’’ takes up the 
Rickettsia and filterable viruses with a chapter on 
the bactenopfaage Part X deals with the ammal 
agents of disease the protozoa, helmmths, and 
arthropods Part XI is devoted to the diseases of 
obscure etiology which constitute approximately 
one-thurd of the total number of known diseases 
Part Xn discusses the practical appLcation of 
bacteriological and immunological dia^ostic reac- 
tions, active immunitv through recovery and vaca- 
nation, serum prophv laxjs and serum therapy and 
chemotherapv of bactenal and protozoan infections 
From this outlme, the breadth of scope and the fact 
that the contents of the book mvolve many branches 
of mediane is apparent 

The method of approach differs from the conven- 
tional m that instead of placing emphasis on par- 
ticular agents or agencies the many agents together 
with the vanous secondary factors and host response 
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•St cort^&ted ud Intcfnlod to km s 
cimtd for tlx traesutloa of <£mkm 
roc Uk latlst*t« ioQvkdCD tcqdml for tb« rmaj 
pfcun o( »j£* Ml ccttipd**, tbo •ttbot b tortuMe 
la Uh coauitcotiot taibon «il ot wfaon, «ftA Ux 
cxcr^KJcw of fosr £c«e b«<e uiodxtcd incli hiai i» 
the: Msw devMtBKBt TU« hn zaalattlowd Utter 
bkluoe utd CMtlaaIi7 AttcBtkx i» catered n> 
pdac^iVa iMher tUa mtcttcc, OMaegwatly *• 
tubd t rftoWtl pra c ei jitm mo almoct rtolrcW 
Mined Tbe book U latcnMdUte botaeea • Un 
bocA. mad a rrttaa or coflcctkci o( wMoentte It 
h predicted tut tU colaaM vfil U«* aa cnenrfva 
M unoBC fpreteOata la Ufoctiota ^loae, reacUn. 
iamtlcatan, aad prafthknen ud MmoOM gnjittu 
•tadeaU Ucnmrer fcaenl aaefidu ftad 

tu book uUemtUt aad pnfttaUc, partkmlartr 
Part I Tbe book b a tkb lun <i blcrMtioci 
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; alxtb *<£tk>o ol iWuntei tsi 

^ bu beta orteuinty revrttte* and 

CDllrci^ reset Uaajr aev eab}ect*---~wcb at coatn 
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r» J » a »» W Myrpa mX imu >i> lUhM J Kmm «eh 
«t D IsfSi^Cwtur aiM 
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A nyrk 


Aaaaea, ^trtioruiy bdaslrkl 
dbMMs tt wcBpttlo*, acarfct (era tad 
hrer Ua beta ortroaMr mUd. 

(fdajeu Un bee* vltbdnit aad caci fAy-t 

mnfna. Tbt astbor hu lMpd7 mqpaliEd ad 

added aoeb mw natarki to Uh 4 

tobanadoda, d^titiak, X'lwtt'i Ml^^a^ ando, 
t uifl bocat (fiMastt, ^aimt^ eta TW 

pnpoM of ddi, as oi pcot faus wStibBS, b M ■« 
tUdcBCod &vc« aathodtuho creatU based tpN 
Bxdera ;« o ^i w a la by th oM aad mekttk*, 

Tbo bwrk oar be ouIderM b hr* iMtc fits, 
Utu pm vUa deola vUk tbo babndalt^u 
BXoea port vbkb deok vttk ibt romaot 
ol tbolmSTU]^ 

Tbe Mrtborti toeay yean of ruled cxpanoi la 
p«tdic hcakh verk amjhlomi vitb tk coatoU- 
tke» cd Tsrton aelMra to pmkokr MbVelvtAr 
tUa book tbe aatUdudoo ociettilc boili bu 
vikb c» be aamed acnoou kaovfedp b do 
effort to proTot (fiscajo aad Bnbiflda beau 

CtmuaS tuMui. 
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read* tee rrm n tbe sataresu of eor ROiten aa d as ifcoa 
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AMERICAN COLLEGE OF SURGEONS 


LIBRARY AND DEPARTMENT OF LITERARY RESEARCH, 
AMERICAN COLLEGE OF SURGEONS 

rR\TN ABELL, M D , FACS, Lotnsvnxi:, Kentuck:v 

Chainnaa, Committee on the Library 


T EIE gradual, rvell-rounded development of 
the Library of the Amencan College of Sur- 
geons and the many calls upon its faalities 
on the part of the Fellows of the College and 
other members of the medical profession is a 
source of gratification to the Committee on the 
Librarj' The Librarj% estabhshed with the well- 
chosen collechon of the late John B Murphy as 
a nucleus, has been augmented during the past 
fifteen years by additional interesting and iml- 
uable collecbons Outstandmg among these are 
the \olumes from the Albert J Ochsner collec- 
tion of bound journals and textbooks, presented 
through the courtesy' of the Augustana Hospital, 
and the volumes of histone interest which, 
together with the pictures and mementoes of his 
life and work, were placed m the Albert J 
Ochsner Memonal Room by the late Mrs 
Ochsner 

The Wdham McDowell Mastm and the H 
Wmnett Orr collections likewise contain volumes 
of histone mterest The former is espeaaliy rich 
in eighteenth and mneteenth century monographs 
and the latter, consistmg of approsimatelj four 
hunted volumes, mcludes a rare Galen (1633), a 
Tare (1579), Boerhaave’s Opera Omnta Medtca 
^omplcdentui, and other museum pieces A cata- 
lopie of the Orr collection is being prepared by 
the donor and wiU undoubtedly prove an mter- 
estmg and valuable histoncal study m the field 
of general and orthopedic surgery 
Many mdividual volumes and smaller coUec- 
faons have been received from time to time 
-t't G P Coopemail has presented a small 
volume, Sententiae Onmes, by Francisco Veneno 
OSSSJi a volume containing the handwntten 
the third edition of Emmet’s Principles 
t M 0/ Gynaecology, and the pamphlet en- 

utled Dr Wells, the Discoverer of Anaesthesia 
f^ong the present day studies are to be found 
me beautifully illustrated limited editions by 
Aohe Mumey entitled William Beaumont the 
eitlenary of the Publication of His Contributions 


to Af cdicnte and 3 ilas lT'’'etr Mitchell the Versalile 
Physician 

The more extensive contnbubons to the general 
reference hbrary include the journal files of the 
late Albert Van der Veer and the umque, fift}'- 
volume codec bon of the late H W Mdls on 
hydabd cj^sts The reference hbrary likewise 
contains an extensive and \’aluable coUeebon of 
current textbooks and monographs, and repre- 
sentabve surgical journals of the world, Amencan, 
Canadian, Bnbsh, Austrahan, Mexican, South 
Amencan, and Contmental, which, together with 
the collecbons available through neighbonng 
umversity and pnvate hbranes, makes possible 
the research servnee offered by the Department 
of Literarj’ Research 

Many are accustomed to think of a hbrary only 
m terms of imm ediate availabihtj' to personal 
msitation, desirable as this opportumty may he 
the lack of it does not interfere with the acqmsi- 
bon of data and knowledge compnsed m the 
world of surgical hterature The staff of the 
College Library welcomes both the personal 
visits of the F^ows and, as well, theur requests 
by mail or wire for speafic matenal m which they 
may be mterested 

The staff of workers mamtamed to care for 
these requests is equipped to select matenal of 
interest from the extensive repnnt files (package 
hbrary semce) and to compile bibhographies, 
prepare abstracts and translabons on any medical 
or surgical subject The package hbrary file in- 
cludes approximately 90,000 pamphlets and per- 
mits of a prompt response to each request, data 
bemg furnished withm a few hours’ tune if need 
be However, the package hbrarj does not afford 
a complete review of a subject VTien a complete 
study is desued the package hbrary should be 
supplemented by a hibhography and translabons 
of Uie important arbcles upon the subject, with 
notes or bnef abstracts of those of lesser interest 
The Department of Literaiy^ Research, mamtam- 
mg on Its staff workers tramed m this field, is well 
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lo fnmlih tH» mere compfete wrrlce. *j»Jyrit iriU re\c*l ili^ ot coaxMahk me- 
The penooDd lodocJa fuU-tliw werten c*pe- rWei, the nluo ot hboat<»7 ikti, tk im 
rkp c cd In tianihllng from lie Gennta, FraH±, tonlty cf cnmpirii:* p«tViV.gt.^ fad»^tie 
Itifian, Spanhh, Dulcb lod Sc»ndjB»\kn ta»- cootmt oT dlvetit UeitiDaiti with thff . r»i^ 
page* and aawlaled wtwicr* In lie Bohemtin mdu, and a meet or )em correct cMhaitt iJ 
Rmlan, and Ilangarkn Ungitagn. It Ii Unn all lie cBmea] Ucton. A tlodj 
pre p ared to mm pracikmlly any languaite re each Ene« acquire* a d^te eiiw and q ac 
qatremenl whlci may anae. firo^urea de^p- crediled pcdlton in nrjW] Eterataie tad ik 
U%e of tie plan cd tic Department, and blank* DqrarUnent ol lltcnrT Roeardi ininnd a* 
to lacQitate lie pfadng of ioqulriea are fumtabed mins In m«Wng {(3 pragTUB aJocf lib hu ki 
TipoD reqticst. ne^oJ and cnnplett 

Today tie reaeaici held maria tie toae of It Is tie hope of tie Committee co the liaij 
adsasce In lie deNrlopmcnt of nirgtcai Locml- that Fellavs of tie CoQ« and otha mnbo 
edge, Its tlenniPM bdnahaneated by the labor*- of tic pmfeadoo vQl coitkaeb bereadof ■» 
tory Torler arra the olokal obaer^tr For tic ben lo take advantage of the laoities ik 
Tail ma^ty of aarzeorta eog a^ In private Libtajyodentotbe^tbataxdlheohjectna 
practice as are tbe FeUen a of tie CaBege,cllnlcal of lie College nmnely. Increase b and dsaoniiia- 
rescerefa and priority achbretnent coo^totc tic tloo cf tuqBcal inowtedge may be enc nddy 
grealeat mesoa of adding to the fum total of attained. Tbc Library a the peeperty 1^ ik 
soijical aUalnment A eoainkte bfbBographv Pdlowa of lie College and a acnae of poBesdeo 
premred bj lie Department a UteraryRearareii tboold ttlffluhile them to aae It to tiar oeasfl- 
wltli abUracti and tranalalkiQa of aO artkka vanctmenl fa ao eWng they eedd be coomea 
proented In tie pobl^R Qtcratare of lie world of Taking tie lev d eJ tor^ic al pcae oct tad addag 
U a atody of Ipnt vaUte to aoci periaaa. An lo tie Sdence and Art of Senxery 
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THE 1936 CLINICAL CONGRESS IN PHILADELPHIA 


F or the twentj^-sixth annual Chnical Con- 
gress of the Amencan College of Surgeons 
to be held in Philadelphia, October 19-23, 
1936, the surgeons of that great medical center 
have organized under the leadership of a strong 
and representative committee, and are planmng 
to provide a program of surgic^ chmcs and dem- 
onstraPons that will present a complete showing 
of their chmcal acPviPes in all departments of 
surgery The Executive Comrmttee in charge of 
arrangements is as follows Henrj' P Brown, 
chairman, Gilson C Engel, secretary, Francis H 
Adler, Dorothy C Blechschmidt, John 0 Bower, 
L K Ferguson, Bruce L Flermng, Karl M 
Houser, Robert H Ivj , H P Leopold, Richard 
H. Meade, Jr , Frank Alogavero, John R Moore, 
E A Mullen and Louis C Scheffey The Com- 
mittee is assured of the hearty co-operation of the 
clmiaans at the five medical schools and more 
than thirty hospitals that mil participate m the 
chmcal program 

A preimunary schedule of operative clinics and 
demonstrabons is being prepared by the Com- 
mittee for pubhcaPon m an early issue of Stm- 
GERv, Gynecology and Obstetrics Chmcs 
will be arranged for the afternoon of Monday, 
October 19, and for the mormngs and afternoons 
of each of the four follomng days All depart- 
ments of surgery will be represented m the pro- 
gram general surgery, gynecologj' and obstetncs, 
gemto-urmary surgery, neurosurgery, orthopedics, 
proctology, and surgeiy' of the eye, ear, nose and 
throat. 

The Executive Committee of the Board of 
Regents is preparmg programs for the five eve- 
^g sessions At the presidenPal meetmg on 
Monday evenmg, the first formal session of the 
Congress, the retirmg president. Dr Donald C 
•oalfour, wiU dehver his address The president- 
elect, Dr Eugene H Pool, will dehver his mau- 
gural address at the convocation on Friday even- 
on which occasion the 1936 class of miUates 
Win be received mto Fellowship At sessions on 
uesday, Wednesday, and Thursday e\emngs 
enunent surgeons of the Umted States and Canada 
ogether with visitmg surgeons from foreign coun- 
es wm present and discuss papers deahng with 
n^cal subjects of timely importance 
tn addibon to an extensive schedule of opera- 
^ demonstrations at the hospitals, 
e sub-committee on ophthalmology and oto- 
^mgology IS preparmg a senes of chmcal dem- 
trations to be held daily m the ballroom of the 


Belleme-Stratford Hotel to be given by lusitmg 
ophthalmologists and otolaryngologists 

The Comrmttee on Arrangements expects to 
emphasize certain special features m the chmcal 
program includmg (i) fracture chmcs, demon- 
stratmg modem methods m the treatment of 
fractures, (2) cancer chmcs, demonstratmg the 
treatment of cancer by surgery, radium and 
X-ray, (3) chmcs m traumatic surgery for the 
presentation of the newer methods of rehabihta- 
tion of the injured by surgery and physical 
therapy 

Other features of this year’s Congress include a 
conference on fractures under the auspices of the 
Comrmttee on Fractures, a cancer symposium 
arranged by the Committee on the Treatment of 
Mahgnant Diseases, and a conference on mdus- 
tnal medicme and traumatic smgery under the 
auspices of the Comrmttee on Industrial Medicme 
and Traumatic Surgery 

The showmg of films demonstratmg chmcal 
featmes of mterest has met with popular accept- 
ance m recent years and will be continued at this 
session with an enlarged program of surgical 
films, both sound and silent, to be exhibited daily 
at headquarters 

Foilowmg Its estabhshed custom and m recog- 
mtion of an obhgaPon to the pubhc to provide 
authontative informaPon on modem surgeryq 
better hospitals, and the prevention of disease, a 
commumty health meetmg wiU be held Wednes- 
day evemng m the Mumapal Auditonum under 
the auspices of the College 

The annual hospital conference wdl open the 
Congress with a session m the ballroom of the 
Bellevue-Stratford Hotel at 10 o’clock on Monday 
mommg An mterestmg program of papers, 
round table conferences, and practical demon- 
strations deahng with problems related to hospital 
eSiaency is being prepared for sessions on Mon- 
day, Tuesdaj', Wednesday, and Thursday A 
greatlj'- increased interest on the part of surgeons 
m both the admmistrative and saentific phases 
of hospital work has been evidenced m recent 
years and the program of this yeaFs conference 
will provide for discussions of subjects of mterest 
to the three major hospital groups — ^medical, 
surgical, and admmistrati\ e It is proposed to 
make this year’s program of wide mterest and 
practical character through a careful selecbon of 
subjects to be presented and discussed by sur- 
geons and hospital executives, particular emphasis 
bemg directed toward professional standards 
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tod the vlul pco Uciia related to hoifilul ea>- 
nooda 

Hetdquartaa for tlie Coognn will be otab- 
Hibed at the BeDeme^timtlord Hotel vbeie tbc 
gnod ballroocn. Gardes Clover and Red Rocam 
and other lar{e roooa oo the fii«t and tecaod 
Boon have bm reserved (or idcndfc 
aod coofereo ce a, rej^iitratlaa and Hrti^ 

bnrcatii, bulletin burdi, e t e cuUv e etc. 

11110 tbe actlviUei of the CoogrcH wCD be 
centrailred tinder ooe rocd 

Tbe Technical ExtdbldaQ wQl be located in tbe 
tarn rooms on the first aod eecood floors adjacent 
to thebaHrootn. Ihe re^tratuo and dinic tkLet 
bureau, together with tM Infonnatko dah, wlQ 
be centrally located as regards the eiMblt rooms 
In which wQI be placed the bulletin boards on 
which the dally cfantcal program w{Q be posted 
each aftemooci. Lfw^big mantdactoren ^ tor 
gical InttruiDeiiti, X-ny appamtos, aperatm* 
room hospital appanicta and sgipBa o( 

iB HthT«^ hfatorea, dreadngi, phaimaceatkab 
and publlihn U medical books will be repiv* 
■entd la tMs irrhPJrL-g^ 

We are ascured that the raHways d the United 
States aod Canada will grant redoced rates ia 
^tw» f]T;wt>al riiii|iii— In aTwt f wg rWta 

lions for such lares are In p c u gr ui with the 
varioos rallwar tza^ tsaadattaaa. 

Tbe hospitals and medical acboob of FhBadel' 


phk affordarammodatlora fcr a krge Dttie cf 
sUtlng turgeooi, but to faaaie sphwt ovtj. 
crowding, attends net at tbe CoigitM vQ b« 
Bmlted to a numhiT that can be comfcrtiUv 
accommodated at the efioW, the B^t d thmJ. 
ancs being bated tgxn the result cf s mmy ^ 
the ampmthcateis, opendiig noes, ml hhav 
tociea of the hosrftals and mnflf] tg 

dctemlDethdr capacity for vUtoca Itliei^ct 
ed, therefore, that thav mr ge o ai viu whb to 
attend the CongrcH will r i« ;h tiH- {q idruce. 

Admittance to «rwi A-wx-wd n rinn* 
be esotroOed by meau of ipedal fWf itrb^i 
0.41 pbw providing an effident "mw* bt tta 
dlitrlbiitioD of the rldting f i gw * ■'■■rg tla 
several fhnW-* tnd insuring agu^cnenruadisL 
as the namber of d<4.Mt bsu^ for any cbtlc n 
be Cmiled to tbe capacity of tbs room in abd 
that dude b giren. 

A l e gbOa tioo fee cf $5 oo b nmnrtd of ad 
toroeiB »H»TwttT>g the CograSi 

such fees providing the funds with wkfci to wee 
tbe of the tnccdog To each wieia 

regblcring in advance a formal ircript far 
registntloo f» b iaroed, wWdi recript b ts b 
ercianged foe a generil idmhdisi card qxa^t a 
Kgbaatlon at headquaitsn 'TUicajd,*Ml 
noei-traasfoahk, mat be peeseated b ade to 

•enne ciklc deika and admbtico to the evafsi 

meetings 
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THE INTRAVENOUS USE OF HYPERTONIC GLUCOSE IN 
OBSTETRICS AND GYNECOLOGY 

An ExPEUtllENTAI. ^\ND CUNtCAL STUD\ ‘ 

R'VRm'’ B ^IATrHE^YS, D , F A C S , and \RNCENT P M \ZZ0L\. M D , F A C S , Broosxvs, New York 

O NE of the most confusing sjmdromes theones have been advanced as to the cause 
encountered mall branches of mediane of shock, but no uniformity of opinion exists 
IS shock This sjTidrome is generally as to its production Likewise, different opin- 
recognized to be a group of symptoms and not ions are held regarding its treatment How- 
a disease (x, 2,4) It is used to denote a condi- eier, we do know that in shock there is a 
tion of acute penpheral arculatory^ collapse stasis of blood in the periphery, a sharp re- 
It does not resemble cardiac decompensation, duction in circulating blood volume, and a 
as it lacks the charactenstic signs of edema, consequent fall in blood pressure (2, 3) It 
visceral congestion, and accumulation of therefore follows that any treatment of this 
fluids m the serous cavities The more com- shock like state must mcreasearculating blood 
luon predisposmg causes of surgical shock are volume and blood pressure An increased 
the following (1) acute hemorrhage, (2) blood pressure with no increase m blood vol- 
tramna of extensive wounds, (3) prolonged ume is undesirable But an mcrease m blood 
anesthesia, (4) excessive mampulation of ab- volume which naturally increases the blood 
dominal viscera dunng operation, while those pressure is highly desirable 
01 obstetneal shock are (i) acute antepartum In this connection we may mention the 
and postpartum hemorrhage, dehydration action of vasomotor drugs Although such 
and aadosis, (2) the severe toxemias of preg- drugs temporarily mcrease the blood pressure, 
(3) extensive trauma of difficult deliv- they actually dummsh the quantity of blood 
P^^^^’gdd anesthesia Two types reaching the organs The temporary rise m 
from mjury and/or loss of blood pressure is never sustained For exam- 
ood may be recognized (i) prunary shock pie, adrenalin produces a more prolonged in- 
r collapse in which the low blood pressure crease m the blood pressure and m the output 
0 lows immediately and (2) secondary shock, of the heart than the other drugs commonly 
n which the development of low blood pres- used for this purpose However, it is a well 
ure is delayed Surgeons are most frequently known fact that a normal ammal can be placed 
“routed with this latter type while obstetn- m a state of shock by the frequent introduc- 
ns most usually encounter the former tion of large amounts of adrenahn When 

n spite of much research on this subject, continued vasoconstriction is produced wuth- 
0 actual causes of the disturbances m or- out mcreasmg blood volume, the amount of 
atory function are still unknown hlany blood reaching the organs is decreased rather 

■ lb* ot Phj^loloty th' Ow^lmtnt of OUtci™ 
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SDlCERy OYNECCOUXJy AND OSSTPTRICS 


Uitn faKieued- A Uck o< oiTjcoatioo of tii«u£s 
rcsaltj, producbff lirrther damage. Ukewkc 
other vuotnotor dro^ caoae reacdoot. 

The Weal method of treatment U to Intro- 
duce acrothiUfiito the blood itream that wDI 
caw an lAcrcaae both is blood vnlome and 
Wood prewure- To arrotaphth thU remit, 
blood ^ Iti mhJtJluto hrre been cn^jc^ed. 
Whole Hood b the Idcil thmpeotJc agent for 
Increaaiflg the Wood volomc and Hood pte*- 
anre. It b indvemOy agreed that the beat 
method of treating ihod: doe to bexDorrbaw 
ia bj trainfurioB of whole bloocL WlienwhS 
bki^ b wd there b a cHlQtkm of red bt^ 
ceOa In the Wood ctreare due to the pasage 
of fluid fnxQ the tbane tpacea hack Into the 
blood Ytsaeb. Whole blood therefore vGQ H 
creue blood vWuma althoajfa. whea Injected 
Intzaveomalr tn the pnaence of drcnUtoty 
atatb, pret^ b loat throogh the cqifitaiy 
waHa. Thb,bupe»e b at katt partially cwn- 
peoaated tor Inaanuxh as a very large amoaot 
of addltbnal protdn b btiog pot Into the dr 
cukdon by the btrsren rna tmecxion of blood. 

Aa an emerscacv aeamie, U the act gal aV 
teoa of Hood orWcftoe of delay in obtain* 
tug the proper donor It b tmialtT tMcetaaty 
to ttae a mbatitute for bkxtd in orcki to dde 
the patient over thu critical waiting period. 
The rceolta foUoving the cm of moct of the 
aiil»tltqtet have not been very enanrBgmg. 
laotodc aahoc (5 9) hu been thown to be ^ 
little practfcai ■vaioe It will temporarily 
ante aa bat«e In Hood prewre, bot as the 
fioid injected pmea into the dwie apacca. 
the Wood prcaaore wfQ in a very short time, 
ba as krw aa before and usnaQy lower Be- 
■idea, with the fnjectloa of normal aalt aolo- 
tioQ there b a decrease In the total amoont of 
plaamaaod at the same thne a docreasein the 
penxntage of ptotdn In a nnlt TWnroe td 
pj»vna- ‘nKTcdre, iaotoolc uliac wfQ net 
canae an Increase la the vohuDe of Wood in 
the cfrcnlatkin bocaose with the diminbhcd 
ostDodc preamre only a <fl mini ■bed quaotlty 
of fluid b attracted Wk into the Wood res- 
sdi from the tbaoe «paces fTaai rohdwtu «/ 
ffKcauhd9tPf*f*^t*Miunffn^fici*nL 5olo- 
tknis of and gam acacia with ghtcote 

hSTt tbdr adherents (6 13) but acddeota 
bare been reported (8) foflowtng their use. 


Frcan the dhrmJty of tphnow, it b tbre 
tl-t tk pnfM niefirt, fc, 
blood has not been found. Pohna it wiH 
Bern be foond, but we all agree ttat bw 
geocy meawoBi at times are oecemry fee (ir 
pteserratlocioflife. Snce the value of kek 
tjodocljoo erf Urge cjuandlies of fcdd istea 

already lamelred drodatioo do/bg aiod fa 
qoestuoable we haw attempted h fniw 
fir dmreJ rtsviit (t fsenaw tk rtint h 
ik eirenkikn ajtJ r 4 lM tk Utk fnam)k 
dJmkUkiMt tk terfsM 0 f tk {kutftn tk k- 
ertasini iu rsncctini/u-a. 

Eape rim e n tafly (re. ri 11) two ptep* tf 
auiffiab (cats’) were studied (1) t poop k 
which sb^ srith low Wood pmsorc wu ird' 
fioalfy produced by kmtt^i$, and (1) t 
group in whkh H waa proda^ by 6 wm 
without hemorrhage. Frrsn thk stndr at 
foond that the injection of jnper ent |h 
cose Into cals with trtifidiJly rcdiced iioi 
prenure produced a chandnittlc reaedea b 
aH ciaet. Thett was alsrays a the la bhof 
preasort, as increase or a retvo to thetsif 
oal puUe pressure, and a tlovbg or a letsta 
to the original pulse rate. Ingtoon 1 theests 
had re c eived ^icoae prenona to hWfn tad 
they reacted to hemorrtiage modi hettet, « 
least frean the sUadpoUt trf blood jaeinat 
did those g»t« that had not recoTol 

ojae, the final pressure kvd bdni ranefa dcao 

to the pcevioua nocnsl TV eaaria htodm 
of gfocna* after haDOcThago ahrtTi heme* 
the pulse ptmurt . The final fsal* 
was cUacr to the original when 
been given p tevi jo f to the Vdorriage tiaa 
In th^ cases whtie no hdtisl gfaic * 
given (Figs, i and s) TVse fiadiapvw 
mdkate tnat the tfitolnfahed blood prt— t, 
the ra^ pube, and the fell to 
sahsequeat to haaortliige to the cyutaam 
antmai rtn be ccanbaled, at least to 
the iatrtVCTOtu Intoctfan of 50 per 
cnae •rJnilem. If benoerhage U anw^ 
and a fortifying dose trf 5° F« 
tohrtitm ia fiT« the bteedfaf ptojaas 
la* effect 00 the drcuUboo than «wo 
otherwise be eocoonttred 
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Fig 3 Response following the injection of 6 cubic centi- 
meters of 50 per cent glucose after removal of 50 cubic 
Fig I Response following the injection of 6 cubic centi- centuneters of blood, 6 cubic centimeters of 50 per cent 
meters of 50 per cent ducose after removal of 30 cubic glucose having been given previous to withdrawing the 50 
centuneters of blood. Note immediate nse of blood pres- cubic centimeters of blooi Note that blood pressure is 
rare after mjection of 50 per cent glucose. maintained more near its original normaL 

In group 2, injectioiis of 50 per cent glucose when glucose had been previously given The 
m the cats (those with an arhfiaally reduced pulse rate m all cases was slowed ^ter the m- 
blood pressure by trauma without loss of jection of glucose (Figs 3, 4, and 5) 
biMd) produced a characteristic reaction m These findmgs would mdicate that the low 
ml cases There was always a nse in blood blood pressure and the rapid pulse subsequent 
pressure, an increase or a return to the ongi- to trauma can be temporanlj’-, at least, suc- 
nal pulse pressure, and a slowing or a return cessfuUy combated by the mtravenous mjec- 
f f u pulse rate The initial degree tion of 50 per cent glucose Furthermore, if a 

of fall m blood pressure, upon the release of fortifymg dose of 50 per cent glucose be given 
the tourniquet foUowmg trauma, was about the cat before trauma is performed, the sub- 
tae same whether glucose had been premously sequent fall m blood presstire and acceleration 
^en or not But when a fortifymg dose had of the pulse is finally mamtamed more near 
given, there was the tendency for the the normal or above it than when no previous 
oiood pressure to nse again subsequent to glucose is given 
tile trauma The sustained fall m blood pres- 

m this senes, was less than the fall in cunical data. 

me animals without the previous in]ection of We are hving m an era of preventive medi- 
^ucose Hence the final mamtamed blood one Any therapeutic agent, therefore, that 
pressure level was much higher after trauma will prevent or help to prevent, or that will 
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rdierv or Rdp to reUffre, s givo piihologlci! 
ksioD b WQT^ of oar teriout amilderttkitL 
GIqcqk b such t tha^»eutlc Agent In fict 
gfocow be deilgRAted tbe ^anfroEsiJ 
tbcBpcutk Agent for u b*s suov Aod rericd 
oaes Is gene^ saxiidoe, pedlgti^ w i u pa y 
end obstetrka tnd fsrataiioij 
Renrding the geoenl osefuhw** o( gtociMe 
the pcy«fofogbt3 tdl U9 iitxL 
t It b A for the Tittl orgut* especUllj 
the Qnr ead 2»e*rt iwsyb. 

z. ItreqolrctnocSniithreproccMestopaT 
pere ft for AbMcptwn Dong A mooaocdtftride 
ft b ipODtaneoosfT' and ompletefy meUbcH 
Qsed to oubon dkmds tad wmter 
3 . Xu WAO tenpomfij' i ap fore* ibo ipi*!- 
Ity of the pobe br it Hp ror ln g tiie Tentrioibr 
fiftfpg ol t£e benrt 

4 It texBpomfl; nbe* the syftoUc blood 
p ce Mure tad prodacu a pcT^>benf drcobtfen 
07- b> osmotic «£Kt oc tlaaaeBviik. 

It prosDOta dinrcab md c omb e t i 




« IltanpomSylmntodjteorCTte 
r It toCTt™ UitproftaJnp^^^ 

Wood lod, ccmcdlng lo HoHwio It iStB- 

Ui« the pfoddciion o< Brydcp^a. 

8. It iQcreewe the cotteitlt* ttue b 
Jeuwiiced pettate hot bemia the tfcdh, 
time fa other psticott 

9 1b oomceotiAtiwi k prerenti »nb- 

tiQAtkn of tbe bkiod and is mbetjo^nmr 
end bsuDn pnmaKe gfycottB tirntr b be 
beert. 

From cctaadve bboratorv ckI 
nA f trd i w« know that Uu fa tjimM* 
•oiaticn in tite treatmeat of iboci ud iti 
alUed nvatitkma abouM act (t) to bo w 
blood t'oluaae tn tbe amboraacBlar 
wftbootovtrtoedfngtfsefieart (jftopmtfc 
cuSy accadbie noorbltaieot for tW tM eb 
m y nc ar d inm and Bro—fe. rtpbcemt ef 
ftytoies tn ibe»e organs (^lobefpiribn 
tbe drcnlatioa b ttnoal^ and (4) to tib tk 
|Albnt crm tbe cmkd period of abxi,dd7 
dntioG and addmb, prafgasd tnceaba asd 
critical bfectksa cntu Inaabsis aad cds 
imuUe tbenpeutie laeuoita caa be bitl* 
toted. Fgrtb tf t a ort, It wodd aeca that (k 
bixartaioai addlbon of btge rpiaadda d 
fluid ei any aature, except pebaps blood, b 
fatadrbaHa asd often atfaa^ dasMnoi kr 
Jt ntigbt TOT mil nrftn the adfluia of g 
inaunwantaide load on as alnad^ fopcrei 
tirtnlarioo and wtAirrwd jnyDCifd»i. 
ml^ remit In cardiac dOatatbo and faint 

Fearing, amefote, tbo w of brgt (josb- 
^ of btniTenously b “ahod^ £»a 
are hare, daring the paat 6 yeara, 

30 enViie cestiiBeim to «o cable eg maeW 
Of TO per cent aobrticm of ^oca*: <dei^ 
ftaaal^ 100 c cm.) arHh ea rribo t t*® 
la Uscae cuea b which acute thoch wo 
the prlmuT IntBaitfan S* Iho me of 

tec cubic cendmeteB d « JJ P“ t?* 
ui afibna baa been aqjSoTrd- Soow cw 
bare recriwd ttoae jocose 
arid alter operatkm and dnrfnt Iw 
a« a proiiyiacric oeajore wifl> 
Tterirod tbSt to poetooeia^ 
partiun cocopflra Hot a. Hjpodga oc^ 

foiitmfag the btrtTeJwm ibcoae b »**■ 
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Rg. 4 - Continued (rig 3) response to injection of 6 
cttbtcctnUmcters of 30 per cent glucose 

quantitj’’ to supply the required fluid (tvater) 

1 e , 2000 to 5000 cubic ccntiraetcrs per 24 
hours 

Cases of fatigue shovnng venous stasis, 
hypotension, leucopcnia, dr)’ tongue, and the 
general picture of lack of arculatorj' tone are 
poor operative nslis besides being good sub- 
jects for subsequent thrombosis with fatal 
embolism Injections of hypertonic (50 per 
cent) glucose mil not only improve the car- 
<hac tone and increase the blood pressure, but 
■'ciU also help in preventing intravenous dot- 
bng On the contrary, cases with hyperten- 
sion have greatly improved with routine rest 
and hypertomc glucose solution Blood pres- 
sure in these cases has shown marked improve- 
ment and hence the patient is better prepared 
for operation 

' labor produces muscle fatigue 

which IS shown by the gradual mcrease in 
pulM rate, slomng of utenne contractions, 
' mndenty of the tongue to become dry, intes- 
tmai distention and usually some nse in tem- 
perature The tired partunent patient is a 
poor operative risk Furthermore, anesthesia 
' upsets the balance between the constituents 


BBBBSSBasa 

Fig $ Response to irauraa after injection of 6 cubic 
cenumettrs of 50 per cent glucose Note Wood pressure 
after application of tourniquet was released Note also 
the gradual unpioicment in blood pressure after trauma, 
due to previous administration of 5° per cent glucose. 

of the protein radidc which has already been 
disturbed by the pregnane)' In such cases a 
dose of morphine secures both physical and 
utenne rest, and an intravenous injection of 
50 to 100 cubic centimeters of 50 per cent glu- 
cose solution mil completdy change the pa- 
tient’s appearance as the pulse is slowed and 
both the systolic and pulse pressures are im- 
proved The reaction to 100 cubic centi- 
meters 50 per cent glucose m 25 cases was 
typical and is illustrated graphically m Chart 1 
In cases of acute antepartum hemorrhage 
(ablatio placentre, placenta prmvia), abortion, 
postpartum hemorrhage and tragic ectopic 
gestation, the mtroduction of 50 to 100 cubic 
centimeters of a 50 per cent glucose solution 
will raise the blood pressure from 15 to 50 
millimeters of mercury within a penod of 5 to 
10 minutes This nse is mamtamed from 20 to 
45 minutes which gives sufficient time to pre- 
pare for transfusion The rapidity and dura- 
tion of the effect is proportionate to the quan- 
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C3»rt* KfactlM t* itesM, MO adifc cstBcM, |i 

pcTMt, A pert>*rtp» M — rt op 


tity <rf ^Qone fa}<ctcd, Tbe reaction WM 
typical tn groop « IDuatrt{«i tn ChtrtJ 
a 3 4 and s 

Goltx,lBiS63 doDOftttrtted that a bkrtron 
the expoaed roocntery of a Kapcoded Irog 
csofcd a reflex IflhtbltiflB of the heart aetioD 
thfoo^ the vagw tad loaened the vaaoilaj 
tOQC throoghout the body espedaBy in tbe 
abdomhul cavitY Thi» primary abode or col 
ha* been obterred m obitetriea fai a fr* 
of poatpartom beowrrhagc where, for 
it* CDQtrtd the ulenu wa* lifted ool of the 
pdvi* aud fordHy compressed agalnat tto 
n^oal <n3 cnnH (poiterioT waD) We nave had 
6 «ch caaea In whKh there was tcverc ahock 
foflowinf a moderate km of blood doe to 
pftrtUl aepaiatkio of the nomally impUnted 



piactnU. In aD, the pfclnit bas been trpW 
a dear meBlalltT eraacvtly kw rittflc 
pftasDTts termlnaf cyanosis, and genml rwv 
motor ccUipae In tach aw, intmwoa t 
JcCtloit of joo cobk cendiMtert of a p 
ctfit jlocMe Im pro v ed the coafi^ 
dffltiy »o that trajafraioo 
wcoaa cm to l e m i ief y A tyifcal readm b 
nhiftraled tn Chart 6 
In a recent caae of oamplete ra^o>^ 
tia foe pToddffltU of the oteroj with =*»* 
miocek iJid mtocele, while traeflon 
Ing made m the cervix and tbe tnlr^^ 
de-tto opened the P*tl«t 

Intoabock- She became pahe^ beibd b 

coid peopiratkm and 
tiom 140 to 40 mfflaietii* of 

dUitoIk pre**m« ccoW be roOTded t\W 

6 mlirote* after tbe fntroductioQ^co 

maintained at thla level. , ^ 

Aa a piopbtUcdcmeawre.wehrre^ 
that tbe IntrayeootB tojectko 
ctaUmetm of hypcftcmlc 

quent occurrence. A gtwJpo^'^ 
S«forfib««s,a^dh^^S: 
,«ri0Qi, were studied b 

cortimetm of byptrtoob so per c«rt 


OHrtj 
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Chart 4 Reacuon to glucose, too cubic centuneters, 50 per cent, 
in ablatio placent® 


had been given pnor to operation The final 
sj'stohc blood pressure after operation was 
better maintained and nearer the normal. 
Chart 7 illustrates the average reaction in this 
senes A similar group of 100 laparotomies 
was studied in which no pre limin ary glucose 
had been given In this group, there was 
always a constant reduction of s3’stohc and 
diastolic blood pressure The average fall m 
this senes was 12 milhmeters of mercurj^ 
The pulse rate showed an average increase of 
20 beats per nunute Chart 8 fiustrates the 
tjpical reaction 

In the postoperative routine earned out in 
most hospitals it is the custom to use large 



? RwcUon to glucose, 100 cubic cenumeters 
plcte abortion ivjth severe hemorrhage. 


quantities of normal salme solution bj' entero- 
dysis or by hjqjodermodj’Sis The effidencj’ 
of this addition of chlondes can be materially 
augmented by ^mpro^^ng the axculatorj'- ac- 
tion by the intravenous instillation of con- 
centrated glucose solutions Postoperative!} 
we have used mtravenous injections of 300 
cubic centimeters h}'pertomc (25 per cent) 
glucose with 2000 cubic centimeters of normal 
salme by hypodermod}^^ routmdy in sev'- 
eral hundred cases In some cases we have 
repeated the glucose and salme two or three 
times A det^ed study of this routine m 100 
laparotomies revealed an increase m sj'stohc 
blood pressure of 8 to 10 milhmeters of mer- 



Cbarl 6 Reaction to glucose, too cubic ceotunclers, 50 
per c<mt, in postpartum orcublop collapse. 







any Tilt pul*e r»tt abowcd a tm/iaicf to 
become sioweT Qiart 9 ffvt* the typtoJ 
retetkro to pottoperative ^ooae uMi taHne. 
Tb* pcotoperoth’e reartiia of <<({nfnt»hed 
bkiod pr emue and pube p e u a u re with eteva 
tkm 01 pohe nUe epfgtntk duteotioQ, and 
voznltlnf have been enoountered. Aet 
<knli aad defaydrttkm were not u coaumD 
A compuatiTc study » thown b Quut 10 
dmoTtftrttei these di>diB9 te 5^4 case* in 
whkh thi* mtlae was foCknred 


ExperimeQtaiQy the findhui lodkate that 
the atnialshed blood preture, the rapid 
pube tod the fall in pube preasnre, «ubae 
quest to hemotthafe or traoma ta the expert 
mental aafapid, can be combated at ieaat In 
port by the latraTCooui Injectloa of w per 
cent i^ajte. When hemorrhafe or profcni^ 
traama b antkipated a krrti^iaf doac 01 50 


per cent glacose Icmcos the depradaj efed 
00 the drcolatioo to 1 coosWeraUc d^ro. 

CUnlcaily In caws of bypottndoo Intnrrc 
ncaa 50 per cent ghicwe with rcntU« ptc 
owalive rot, gives the patient a wider mar 
gifl of safety for opemlKm The hmrf* d 

t rotooged labor have been dtednhfced br tk 
itravenoos use of hypertook gtaowe. Caia 
of acute henaorrhafc with dhrrinlihftl Uad 
pressart havt ihcnm ineease ia Hood po- 
tufv by the intraTfneoa in^ectles of too dk 
oretiiwtm of 50 per cent |dua»e. It tUs 
these pedorU over BBtS blood tr an rfi d ii 
can be started For prhnaxy shock or ccQspw 
hypnrtCTik: (50 per cent) gmcceetacreaianv 
toUc blood presaore and greatly aids b brkf 
mg the arcttlaljoa bacL PrMipertthe |Ja 
coee reduction of blood presson fm 

boBonhage or proionged sorgerr tnon 44 - 
cnlt After opwatlon ft aids In orerosaftg 
tad defaydiatioo By it* artka m 
the drcnlatioo oonnsU saHoe admlniktrdif 
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by hj’podennod3^is is more readily absorbed 
It also aids in supplying carbohj'drates when 
the oral route is contra-indicated We ha\ e 
not obser\'ed reactions follomng the intrave- 
nous administration of hypertonic (50 per 
cent) glucose We hold no bnef for glucose as 
a substitute for whole blood in hemorrhage or 
m shock, or in the exhausted patient, but expe- 
nence has taught us that in shock with or 
without hemorrhage, it is to be commended 
Active treatment must be instituted before 
there is complete arculatorj' collapse The 
patient who recen cs prompt treatment is the 
one who recovers YTien blood is not avail- 
able or when time is pressing, concentrated 
glucose solution makes an excellent substi- 
tute We can saj’ with all positiiencss that 
concentrated glucose is a ^mIuable adjunct to 
pre-operatu e preparation It maintains pulse 
pressure causes a slight nse in sj stoke blood 
pressure and, if repeated, prevents a fall It 
diminishes postoperative vomiting and has 
considerable r'alue as a food in the presence of 
pentoneal infection 

Little or no damage is done the vein by m- 
jections of hypertomc glucose (50 per cent), 
provided the intima of the vessel is not ex- 
cessively traumatized We have used the 
same vem repeatedly without trouble 


coNcensroNS 

From this study the following conclusions 
may be drawn 

1 Fifty per cent glucose injected intrave- 
nously mto cats mth a reduced blood pres- 
sure produces a final sustained nse m blood 
pressure and pulse pressure and a diminution 
in pulse rate 

2 Pr^nunary mjections of hypertonic 
glucose (50 per cent) make reduction of blood 

hemorrhage or trauma more 

3 Secondary shock, dehj’-dration, and aa- 

os« are, to a great extent, preventable m the 

^ obstetrics and gynecology 
the proper use of hypertomc intravenous 
gucose plays a most important r6Ie m their 
prevention as well as m their relief 

4 ^ acute hemorrhage or mjury followed 

y shock with marked reduction of blood 

P essure, mtravenous hypertomc glucose wiU 


CHART 10 — POSTOPERATIVE REACTIONS 



No P 0 glucoie 

Wth 300 c-on 
as®o plucose 

Nurabtr of 
laparotomies 

500 

3^4 

S)'»toIic blood 
pre^Aure 

Averape fall 14 mm Hp 

Atnse fall 6 mm Hg 

Palw 

AA'crapc me 18 per min 

Average nse 8 per min 

\omiUn£ 

More common 

Lets common 

DUtentlon 1 

More common 

Less common 

Actlonuria 

More common 

Less common 


raise the blood pressure and thus tide the pa- 
tient over until transfusion can be given 

5 During the antepartum and postpar- 
tum periods when shock from hemorrhage 
and/or trauma, fatigue from prolonged labor, 
dchj'dration, aadosis, or infection occur, in- 
travenous hypertomc glucose wall slow the 
pulse, raise the blood pressure, help to relieve 
the acidosis, dehydration, and intestinal dis- 
tention, and thcreb}’’ improve the general 
condition of the patient 

6 In the pre-operative preparation of the 
patient glucose by mouth or better hj’pertonic 
intravenous infusion, is a most imluable ad- 
junct in that It helps m fortifying the patient 
against the hazards of shock coinadent with 
anesthesia and trauma of operation, particu- 
larly m major operations in w'hich consider- 
able time IS likely to be consumed 

7 After operation hypertomc glucose aids 
in combating dehydration and improves the 
arculation, helps to control vormtmg, assists 
in the reduction of intestinal distention, and 
supphes food for the vital organs (4 i calones 
per gram) 

8 In the treatment of shock and its allied 
conditions, active treatment must be insti- 
tuted before there is complete arculatory col- 
lapse The patient who receives prompt treat- 
ment is the patient most apt to recover 

9 The ease of administration of mtrave- 
nous glucose makes it available for every 
physician everywhere, since it can be admin- 
istrated by any doctor who can mtroduce a 
needle mto a vein— whether m the home, m 
the office, or in the hospital 

10 The commeraal ampule form of glucose 
solutions for intravenous mjections now avail- 
able are free from harmful mgredients, do not 
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THE CONTROL OF MORBIDITY AND MORTALITY FOLLOYTNG 

PELVIC SURGERY' 


A Review of a Second Series of One Diodsvnd Consecotivt; Personae Cases 


ALTER T DANNREUTHER, M D , F A C S , New Yore, New York 


S IR D’ARCY POWTR has aptly said 
"There ate three stages in the career of 
a surgeon In the first he loses the fear 
of hemorrhage, m the second he ceases to mul- 
tiply operations, in the tliird he acquires the 
moral courage to stop m the mid^c of an 
operation when he finds the condition inoper- 
able There is a final stage which he never 
attains with the present span of life, the abil- 
it)' to gauge correctly the vital resistance of 
the patient, yet on this depends the success of 
evetj" operation ” 

In a previous communication' I made a 
cntical analysis of 1000 consecutive personal 
operative cases immediately preceding Janu- 
I) 1930, Viith the following summary’’ and 
conclusions 


In a senes of 1000 conseculiv e gv-necological opera- 
tive cases, there were comphcations during convales- 
«nce m 79, a morbidit) of 7 9 per cent, 19 patients 
died, a mortality of i 9 per cent 
Postoperative transfusion should never be neces- 
sary' except in the presence of ectopic pregnancy, 
secondary hemorrhage, or sepsis 
Pre-operative cystoscopy and renal function tests 
will eliminate many useless pelvic operations 
Severe anemia, pyorrhea, respiratory affections, 
a compromised myocardium, artcnal hypertension, 
and impaired metabolism, arc indications for post- 
pomng operabon in elective cases, spinal anesthesia 
may reduce the hazards in emergency cases 
Radiabon and diathermy are dangerous m the 
P^^nce of achve infecbon or necrobiosis 
M^culous pentoneahzabon and burymg all su- 
ture knots m inimiz es the likelihood of postoperative 
intestinal obstruebon 

The inadence of pulmonary complications can be 
lessened by the mvanable employment of a skilled 
aaesthebsb 


Correebng mdicanuna and obstinate consbpation 
oetore operabon will practically eliminate postopera- 
tive pyehbs 

Persuadmg the pabeat to practice active mobon 
« the estrenubes throughout conv alescence is good 
insurance against thrombophlebitis and embolism 
fi , P^fnnned tachycardia developing during the 
half hour of anesthesia is an indication to termi- 
ate the operabon as soon as possible 

Wilier T The control o! morbidity and morUUty fol 
“"wi pelvic ttujeiy Sur*.. Gyncc. & Obit., 1530, St S« 


Unprcventable surgical shock will develop occa- 
sionallv in profoundly' septic patients 

Patients wath a high metabolic rate should not be 
subjected to radiation 

Since the publication of the prior senes of 
cases (designated hereafter as Senes A) 
another group of looo (identified as Senes B), 
has been completed and I now presume to 
compare the end-results with the purpose of 
indicating how each operator may r^uce post- 
operative morbidity and mortality by scruti- 
nizing the details of successive groups of his 
own cases Both groups serving as the basis 
for this presentation include patients ad- 
mitted to my ward service at the New Y'ork 
Post-Graduate Hospital, as well as pm-ate 
patients No patient was denied surgical 
rehef solely because of an unfavorable prog- 
nosis I am convinced that personal cases only 
should be utilized for evaluating the cahber 
of the pre-operative study and preparation of 
the patients, and to ascertain w'hether or not 
the morbidity was as low as it should have 
been, and whether or not any of the fatahties 
could have been avoided It is far more prof- 
itable to cntiaze ourselves than others 
Individualities can never be standardized 
and there are bound to be factors mv'olved m 
the treatment of patients by different mem- 
bers of the same hospital staff Personal ex- 
periences are much more enhghtenmg than 
the array of a large mass of statistical data 
taken from the records mdiscnmmately We 
can teach others operative technique, but we 
cannot endow them with dexten^, we can 
mculcate surgical judgment, but we cannot 
assure its exercise, and w'C can outline the 
prmaples of postoperative treatment, but the 
responsibihty for their apphcation must 
always devolve upon the one m actual attend- 
ance upon the paUent Hence, I beheve that 
It IS unfair to appropnate another’s successes 
or mdude his failures m the assay of a senes 
of end-results 


‘From lit Orjaitmtat of Gynecology, New Yoit Pott-Gradoila Medlctl Sdiool and Hmidtal, Columbia Unlroiity 
Ano^Uon of OtatetricUns lad Gynecolofffjti, O m a ha , Nebmka, October lo-ij, 1935, 


Road before tbc Ceotral 



SURGERY GYKECOLOGY AKD OBSTETRICS 


Since n»*t t; ue>.ijtQgiaLi opettdoni are 
elecdve rather than onermt there la an- 
ally anqjle opp o r tun ity for thciroo^ pre- 
opiaatfre preparatloo oi the patienta fte 
anuraoce oC metaboUc adhity fortified vital 
rtJirtance and mental pUddlty In each one 
when the mdsea the operatinir table k aa 
objective jntt aa huportaat aa dertnoca aor 
tedmlqoe. On other band, over 
enthmlajtic pee-eperath-e measures, auch aa 
atarrathHi, omainitia^ the intestuul tract 
with draadc pornth’ca, and a judfialie ap- 
prehesskm oc m part of the patient US' 
ckrobtedly contributed materially to the <£a- 
cCHinijinf morbuilty tjid mortahty La tbc 
atatlida of the plooetn fa peWc forgery 
Tbiecatkm of aneathetic agents and operatic 
tratuna decjcflau fa dk^ proportkn to 
In^ialrmeat of phyriofagiod ptooesaa Tbc 
teat of {Dod jodgi^t b oot the furvLval of 
the patient, but an uTMn,TQlfui coovilcacenre. 


TAstr m.-~aAmo-DfTiiTDut 

coKyucantm 


rraitnk 

AoA* pcclMihb 
Ami kbrctnl 
headotin* 


Nnb^Dc 

Acn« ihhtufaa trf tfoudl 


TAIU 1. — UOUtSITT Aim XOXUUTt 




Cu a Mn a r w eyas tafa rksl esia 

Utetadar prr oat 

Oesite 

Mflvtcbt}’ per eou x y « • 

Comptnof the two groups, U a eppsrent that 
I aooseeded fa efiertfag a 34 per cent redoc 
tkn fa mocHdtty and a 57 per cent rerfoctfan 
in mortaDty Of cocrae, t few patlcnta fa 
both Kiiea had moltfpie compQcatkma, ao 
that the laddence of oxnpheattons b sB^tly 
tiffhw thna the ntorbf tfi ty perooi (>9: 
lAjoJt n . — roa f o v nATtvx caKFUCAnaitB 


flya ttMC 


Table 11 show* a decided dlmioatkm fa aU 
of the Important compCcatloQa ecept poal 
opentire bemorTtage The srven miscd- 
laneooa ooodltlonf enootmtered only fa swiea 
B were aU of trivfsl Importance, bom of them 
jeopardixfag Ufc 


It la a SDonx of aadrisctlaD to rrovd Ik 
aw^dance of aQ pcofapmthe fiatolu sad 
organic intestinal obstnictioBS Thbmajk 
fairly ascribed to the atsoat gsith&as h 
•epajatfag boael adberions, rtcopefase tf 
endometnMls of the tcctovaguul irptoa 
during operation refosal to tmK&atesiyK 
ric0t ^ hariKiricig a Uteat pemc 

fafeetkm and cartfol peritceeftlmto ef il 
raw vorfans. In thew i. ig t.s ive t h sUeb s 
dengded surface ocoed ibghtly or codd nt 
be saririactorSy ccrrered othervbe, I hm 
u*cd ahcfta 0/ ^Upetha tbsw to ptemt 
vbccral lafatlnadco, brkgtitg the cn «t 
throng the lore angle of the thdoM 
wound 

Acute peritonitis sopentBed oace 
s4 hours ute a radfam ippOatloD to ahtriv 
misvaUe ewriod atmnp foe cardbaea, b 
another patiod after a laparotomy for atn- 
sItc papfllaiy cystadenoeardoom* cf tk 
o%'ary fa an elderiy debflitated roeua, tn 
another case soon after a laparotomy far 
tami pyovifafax and fa a fcrath patfcat^W 
a ctBotocny W retewersk*, criensfre jw* 
idliesfans, ehroofc ttppeodkitls, tod s ddstto 
iwmn Ihe three latter patients fied. 

The fastance of Qeos ^ 

dental aotopay fiafiag fa the stpclc jaheP 
who had the raptured pyw* ^ 
operatioo and who resDy died of wUw** 

Acnte dflaUtloo of the rtotadbJ» 
loofcr a poilopcratlTe ae<7«l 
afac* the Lwfao tube b nor tW ohjf 
•illy mftoTri tuff to 

ct«atloo fa an ri«ti« <a» ^ 

paiotltfasl«y» «Sitr«3inft 
ocean not when raguth and teefa are 
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In senes A, 8 gastro-mtestinal complica- 
tions were regarded as preventable In senes 
B, all 6 -were apparently inevitable. 

TABLF rv — PULIIONARY COMPLICATIONS 


Pnnunotui 

Smes A 

12 

Series B 

I 

Acute pulmouMj' edema 

2 

0 

Pleunq 

I 

I 

Empyenia 

I 

0 

Pulinonaiy infarcts 

1 

2 

Atelectasis 

0 

I 

Broachitis 

0 

5 

Total 

17 

ro 


Although the difference in the madence of 
pulmonary complications is gratifymg, the 
most significant decrease is m the number of 
pneumomas In senes A, there were 7 bron- 
tlnal, 3 lobar, i influenza, and i hypostatic 
llTiile this senes of cases was accumulatmg, 
my ward patients were furnished anesthesia 
by comparatively ineaperienced anesthetists 
In commenting in the previous paper on the 
fact that 11 of the 17 complications were 
noted m ward patients, I stated that “ it seems 
to to infer that the traimng of a larger num- 
ber of anesthetists mvolves the nsk of an m- 
Q^sed number of pulmonary comphcations ” 
^e New York Post-Graduate Hospital soon 
thereafter abohshed its course m anesthesia 
mid pracPcally all of the patients m senes B 
'rere attended by skilled anesthetists How- 
ever, I beheve that another precautionary 
measme probably should be credited with 
5 teduebon in pulmonary comphcations in 
gener^, and the pneumomas m particular 
uiadentally with the start of senes B, I 
requited my anesthetists routmely to re- 
reatte every patient with 10 per cent carbon 
onde m oicygen just before the completion 
* operation, irrespective of the anesthetic 
g employed And in every case m which 
pa lent manifested an excess of bronchial 
car^ ^ tendency to cough, my resident 
timo. same procedure two or three 

danger signals disap- 
stimulation of the respiratory 
resniM^ eitpressed by the prompt increase in 
depth of inspiration, and 
uulmn skin, as a result of the 

that I'J'perv'entilation, is so striking 
am cominced of its value, despite the 


pessimism of several experimental observ'ers 
It seems logical to suspect that the 5 cases of 
bronchitis would have eventuated in bron- 
chopneumoma without the protection of the 
carbon dioxide-oxy^gen administration 

A succession of pulmonary infarcts, diag- 
nosed by an mtermst, prolonged the convales- 
cence m 2 cases, once after a vaginal plastic 
operation, and once after a hysterectomy for 
fibroids under spinal anesthesia 

The smgle instance of atelectasis was a 
terminal massive collapse of the lungs dis- 
covered at autopsy in a patient djung of 
purulent pentomtis 

There were no pulmonary comphcations m 
senes B that can be regarded as havmg been 
preventable, and none that caused death 


TABLE V — WOUND COMPLICATIONS 


Infected abdominal ivounds 

Senes A 

15 

Senes B 

4 

Dehiscence of abdominal nound 

0 

3 

Henna m abdominal wound 

0 

s 

Hematoma of abdommal wound 

0 

I 

Abdominal wound sums 

0 

I 

Infected penneal wounds 

3 

I 

Hematoma of vulva 

0 

I 

Total 

16 

12 


Whereas the number of infections in pn- 
manly clean wounds is extremely low, the 
occurrence of disruption of the abdommal 
wound m 3 cases is not pleasant to contem- 
plate One of these patients was markedly 
asthemc and developed a brondnPs with a 
radung cough 24 hours after a hysterectomy 
for fibroid On the sixth day she complained 
of pam in the region of the wound, mth the 
issuance of a httle blood tinged exudate be- 
tween the sutures, and began to vomit A 1 
though the skin margins bad apparentlj’ 
umt^, when the stitches were cut, tvo loops 
of gut were foimd msmuated between the 
pentoneal and fasaal edges Another patient 
manifested the same symptoms on the eighth 
day, with a similar wound rupture The third 
patient was operated on under spinal anes- 
thesia for mvdtiple pathological conditions, 
and developed a dehiscence on the sixth day 
All three wounds were reopened under local 
anesthesia and resutured with through and 
through silkworm gut sutures after the e\is- 
cerat^ loops were replaced. The wounds 



SURGERY GYNECOLOGY A^'l> OfiSTmUCS 


healed finnlj tbcrcafter In none of tht 
iTOtmdi w« tttfre any tmec of the catgot wed 
for dosure of the peritooeiuD tod 
There joost bare bea rapid woleoJytfc dl 
eation of the cat«t before fibn»Uttfc pco- 
dactlon ns sof&^t to spfiat toe 'woancU. 
The fint two patfeoU rtco v ef nl the third 
died on the agbteentb postoperatire dxf 
from peiltoiutts, pohoonary aided, aah. aad 
fatt) li\« bifltraticHL 

Ooe utiest presented a siaaQ heroia (a the 
abdomfoal wo^ btfare her discbajge fram 
the boepitab probably caused br fordble 
wmfting ttriy In her onvaJesonKa. 

A abdomlual rinm penlrted for a 

year after a hsuloa at the to the ab- 

dominal wall, with reefLog <r£ the broad and 
rocod niamentf, for a poit-bystcTtcttany 
prolapse. It doe^ after tfischorglng a Uocn 
fotun. 


Approibnatfan of the >'a^aa] fibers of the 
levator aid musdea with kangartn tndoo 
and a cubes tfcnlar dosore of the shb marKh» 
rvideatly mfololse perhseal woond InfectlMs. 
ooly one ocoming m stS perlaeoTThs^es to 
•erus B One bematoma of the rtUTa ap- 
peared 94 boon alter the exUrpatloQ of a 
Barthojin cytt, probably because a saull vts- 
set that should bare ligated was orer 
h»ked. 

The oumber of wound corapUcstkMJS that 
cilgit hare been prerenfed it problematkal 


TABU VL — CTUNAST COlfmCATICWf 


AetUrfthbt 
Aoit* pytbiM 

anwr ScUh 
Tww ij < nl cai kitaki 
Tmutotr Inalam 



Total (* * 

Omlltlne cases of poatoperathre alngJc 
bUdder Iniutloo without scute fnfiinunatory 
duBgcs ill the Ttakal wall, the Incidence of 
(^-stlla was low In both series. Thh may be 
creefited to routine caibderfaatkffl otry 6 
boors for 3 days, i m apc ci h-c of the b yfimt to n 
to ToW In hyiieeetoiny cases ai>d *2 otbm 
io which the hladder mu subjected to trauma 
during operaiioo Keepbg the bladder lire 
from ovorhatcnifOfl rari jad fS preawm 00 the 
soture Goes after >apn4l plMc operatloaa 


^ insarea the abwnce of rmhal unae. I 
ha« no fear of an aseptic athefcrlntiaa 

erdting a cycUlfa, but retard raldoil wi« « 

a poteaUal *oaroe 0/ fa/cctioa. Whet the r»- 
tleut Toids lor the first time, It h uI* o 
catheterfie ImnjeduteJy afterward for tejiJ 
tulnrioe, K nwrt than ao csbfc cmtlBetai 
art recorcred, the ratheterfetioo U 
after each mkturftloQ tutH fpenunoa 
cvBCuatlofi Is coiqjlete HeonKth) IcaaiBe 
and acid scKfims phosphate ere prescnbel 
ea^ for all calbeteriiea patialt. 

Th« tfttidciice of posteponire nyrfih ro 
lessened by pre-op^thT* attrnUoo te bA 
caaoria and colocic sUsh. 

The vzafcoraglaa} fistula d mk y ini h rt 
exlmnci) ancmk voouo «bo «u fIvTs hre 
blood inuafuaioita before a pashntmclaDy 
for bbrofds, adoMayosIs, end a <Sw9«d 
emit. Unne leaked fnica a pfs print rpesh; 
in the viginiJ datrii co the aglsth r®* 
operaihre although ’rotfift* was act b- 
lerrapted. The fistal* dosed iponUaefimiy 
oa the thirly-cKDod day asd ssi o 
doubiedty due to a soaQ area of thrawhem 
Is the Uadder waQ with nleet^tat Beowh. 

Tranritory heaartiu tnwaid 'wWto »j 
bovn after » panbyatoccti»U' *«I ck*™ 
op 4h hernia later There wu » rridrwe ri 
a resnl lesion. 

In series A 9 orintry aanpOcalfc** to 
regarded u pmnjtable hi B, orij > 
TABU vn.— CAHWTiASrotAa ctwaaTarJ 

TtenaispUWa * t 

1 ? 

Tidotvda ' - 

ArW orUwe * . 

Asrmdu ' , 

Ewlseaehin * _ 


Thrambopblcbitb followed xagM ^ 
lioM rtk, .bjoMtoti 

twke The pdric veins WOT fovtJvri 

the left leg three times, the right leg occe, 
both legs once- , , . ,i„^ 

AlUwugh erabolmn ocamtd but ^ 
time, blries A h fd «t J b 

tain B Perhaps tth 4 

traofdJoary good fortune but tbcpwacth 
active motion of the cxtremftici danag 
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valescence, as well as the postponement of 
operation in elective cases until the cardio- 
vascular system is in the best possible condi- 
tion, cannot be ignored as contributing fac- 
tors There were 179 abdommal hj^terec- 
tomies in senes A and 279 m senes B, a total 
of 458, with only i death from embohsm 
They were all done rapidlj'- vnth clamps, 
which certainly refutes the argument that it 
IS necessary' to putter with hgatures before 
the uterus is removed for fear of possible 
embohsm 

Tachycardia was noted m 2 patients who 
were free from hj^perthioxiidism and organic 
heart disease, coming on within the first 24 
postoperative hours It persisted for 5 days in 
1, and 3 days in the other 
Endocarditis was revealed at autopsy in a 
profoundly septic patient 
None of these cardiovascular complications 
seems to have been preventable 

TABLE inn — SYSTEMIC COMPLICATIONS 

S«nc4 A. Sme* B 
2 2 

2 I 

1 o 

i o 

I X 

7 4 

Surgical shock, can be greatly restncted b}' 
the free use of pre-operative blood transfu- 
sions Transfusions are given to aU patients 
on my service with a red cell count of 3,500,000 
or less, or hemoglobin of 60 per cent or less, 
and all septic or debihtated women They 

were so used m 35 patients m senes B The 2 
<^ases of shock in senes A occurred m septic 
patients, the 2 in senes B developed after 
prolonged, and techmcally difficult lapa- 
rotomies 

patient in senes B who developed 
aadosis was an advanced diabetic with a 
hopeless caranoma of the cervix, who died 
10 days after admission She really should 
ave died on the medical service I have a 
great many diabetic candidates for operation, 
and usually have no difficulty m convertmg 
cm into favorable prospects by rest m bed, 
^ry restnctions, and the use of msuhn 
thyrotoxicosis occurred in a patient after 
^ettage who had been referred by the sur- 


Sumcal shock 

Acidosis 

Umma 

Alkalosis 

ThjTotoncoais 

Total 


I 

gical department for therapeutic abortion be- 
cause of hy^perthiTOidism 

I know of no way in w'hich these simtemic 
comphcations could have been prevented 

TABLE EX — POSTOPERATIIE HEMORRHAGE 

Senes A Stna B 

PostopexaUv e hemorrhage 3 4 

A postoperative hemorrhage is always 
humihatmg In senes B the first consisted of 
bleeding from the abdominal wound 24 hours 
after operation, and must have been due to 
stabbing a superfiaal \ essel in closing the skm 
The second arose from the ceracal stump 8 
days after a supravagmal h>Eterectomy m a 
luetic patient, and was probably due to 
necrobiosis The third came from the cemcal 
stump 6 days after a Schroeder amputation, 
despite the use of 40 day chromic catgut The 
fourth consisted of oozing on the aghth day 
from the suture hne over an anterior colpor- 
rhaphy They W'ere all easily controlled, three 
of (iiem w ere preventable 


TABLE X — MISCELLANEOUS COMPLICATIONS 


Parametritis 
Abscess of thigh 
"Ethel eje” 
Postoperative ps>xhosis 
Abscess of nasal septum 


Senes A Senes B 
o 3 

o r 

o I 

o I 

o I 


Total o 7 

A umlateral parametntis foUow'ed a h}^- 
terectomy and salpingo-oophorectom}' for 
fibroids in 3 cases, in all of which it was neces- 
sary- to mvade the cellular connective tissue 
of the parametrium to enucleate tumors The 
parametntis was recognized promptly and in 
all it cleared up under treatment before the 
suppurative stage 

An abscess of the thigh developed following 
a hj'podermoclj^is of glucose, given by the 
resident because the patient was m mild 
shock, and he could not penetrate a vein 
There is now a standmg order that nothmg 
but normal sahne solution or Rmger’s solution 
shall be given b3' hypodermocljEis 

One patient suffered from acute conjuncti- 
vitis of one eye immediate!}’- after reactmg 
from the anesthesia This was certaml}'^ the 
fault of the anesthetist, and not that of the 
operator 
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Taui Ti-MotTAmT nM 77IQCAASP cpvsrccTnx arxECM/Ancu, onjunra 



One paikst oa for bfUl«nLl pApO* 

kry c7it«d«noctraaoflu o( (b« owr tjrm 
A (nmdt<vy pn^^KMlt on Uie imH cU) 
wblcb ckaml up intW a month 
An ab*asu ol tbc outl Mptum can hardlv 
be cotuidertd • true pottopcrallre oovmQca 
tioQ A^tcr a btnrotom) but (n <ne ca%e it vta 
rrtpofuible loc aa obacure poatoperatlre 
pj-foia, irhidj *uh*itkyi a/rer dmlniffe of the 
p^eoic (ocua 

MOtTAUn 

"Tbe &r*t ca*e wa* a <iealh <itiriag operatioii 
catted an “anerthetic death" by the expert 
anestbctlat vbo admlntftered the ether and 
may be ftgardaJ aa coe of the aeddenu of 
•ufJC^r 

The aecoiid and third palienu were in a 
deaperate conditfcw aad reai?)' behrtgtiJ on 
the metical am-lcf Ndthef opmtioB was 
approached with any enthusiasm 
The fourth death waa Imapflcabla, as the 
aulmy failed to reveal the cause of the roo 
vuisim and the reoal dejencratloo waa a 
mkroscoploa] diai nos ls 
lo the £fth case the ipliud aneathesU naa 
uiuatlifactocy aad had to be suftpietoeBted 
afth oitnwa oridt gaa-oxyfffl The ciein 


paihsit retched and atraiiwd thronftnt « 
prontrycpefitioa. Pnhafu tik t kenr 
ta the auMoqueot wound dtaraption. ^p>a»l 
ary>rt>irria aas uwd ji times b tUs stftcsei 
icoo casrt, aad b only 3 ass the nUxslfca 
oasa tldact ory 

The siTth paiint was too ifek on a lffrfadw 
to jttrtify a laparototay aad « hen her ^ffo 
pyreda was unafftctcd by the ®*- 

potomy and pebHc drabatc, tie peopeo 
Mdise crave bdecd 

The seveolh patient was a dfh&a« 
eWetly wocau whose abdcanec *n » ^ 
tended bj the tamors mod Hmd that djTpott 
was maried. She deiBiwled r^ef tealuJU 
the tfsU brolred. , 

The ef^th death was due to my pirfrtl 
obstinacy \t 4 p m after 
licsjf « paf«e rate nx 90, tad 

aoin 8 pm. The rate then lao^ <« 
rewched ito within an hour 
fasicin was glstii st 10 p m. and a 
fusioa at 1 1 midtiijht There w 
n^ Of air hnneer and 1 axld ***^1 
Uut the was bteedbg totetnaOv 
always seoirc the ovarian and utrnne 
with tramfisdoo Hcilloot a^ 

tUt the field k ahiohrteiy dry l«fa« 
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the abdomen The autopsy re\ ealed an in- 
ternal hemorrhage apparently arising from 
the right side of the top of the cemcal stump 
beneath the area covered b> the bladder 
Histological examination of the cervncal 
stump showed that the uterine arterj' and 
vein were firmly enarded and compressed by 
the hgature 

In senes A, 5 of the 19 deaths were regarded 
as p^e^cntable In senes B onh i, the 
eighth, can be so designated 

CONCLUSIONS 

1 Hanng consaentiously scrutinized a 
previous senes of 1000 consecutive personal 
gynecological operalne cases, it has been pos- 
sible to effect a 34 per cent reduction in mor- 
bidity' and a 57 per cent reduction in mor- 
tahty In the second senes of 1000 there was 
morbidity in 53 patients and 8 patients died 

2 Gentleness in separating bowel adhe- 
sions, recognition of endomctnosis of the 
rectovaginal septum, refusal to irradiate any 
patient suspected of harbonng a latent peine 
infection, careful pentoneakzation of raw' 
surfaces, and the use of sheets of gutta- 
percha tissue to co\ er surfaces that cannot be 
pentoneahzed will obxnate fecal fistulas and 
postoperative intestinal obstruction 

3 The routine administration of 10 per 
cent carbon dioxide in oxygen just before the 
completion of the operation w'lU mmimize the 
madence of pulmonary' comphcations m 
general, and pneumonia m particular 


4 Dehiscence of an abdominal wound is 
probably due to tissue hunger and proteolyd-ic 
digestion of catgut before fibro-plastic pro- 
duction is suffiaent to splint the wound 
rather than to defective suture material 

5 Approximation of the vaginal fibers of 
the levator am muscles with kangaroo tendon 
and a subcuticular suture of the skin margin 
cndently mimmizc perineal wound infections 

6 Keeping the bladder free from residual 
unne lessens the madence of postoperatne 
cy'stitis Residual urine is more of a menace 
than aseptic catheterization 

7 Postponing elective operations until the 
cardiovascular system is m the best possible 
condition, and the frequent practice of acti\ e 
motion of the extremities throughout con- 
valescence wall practically' eliminate post- 
operatn c embolism 

S Remonng the uterus by apph'ing clamps 
instead of prehminary’ ligatures is a safe 
procedure 

9 Prc-opcrative blood transfusions should 
be utilized in all cases of anemia, debibty, or 
sepsis 

10 Invasion of the cellular connective tis- 
sue of the parametnum for the removal of 
intT-aligamentary' tumors predisposes to sub- 
sequent parametnlis 

1 1 Glucose should alw ay'S be administered 
inti^venously. never subcutaneously 

1 2 It should be the aim of every pelvic 
surgeon to limit his postoperative morbidity 
and mortality' to an irreducible minimum 
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I N tJie ctrc of an objtctrioJ paflcnt rt b 
important to esUbliih t ftitl htad-ptfric 
dlameifT taJu Jlatij zortbods haTv b«n 
described by wbich tMi ntb ml^bt be Mccr 
tainci ProbaUy tie one rooit often oacd fa 
•ocne g>odificattoo of ft distal uomliution 
sltbtbcaldofciBperioraruIe. Ev«tboti*ii 
it were pcmibte to measure the cardfoaf oT 
amcteia of the pebrit, tie dzSiojItfes in mcaa- 
orrag the fettl bead are too great to avaoMoe 
cuxpt byrocntgrrwgrapUcmrtiods 
Ittfa aiiide preaenti a prevtcwaly described 
tecioitpieofpeiviinetryai^feul *ephaJojBetTy 
by wiiii tfaere fa a oompanacro bg t w e e u the 
f^me of tie fetal cranntm acid tie tWam 
erfjktn/y of taro pdric iymdtn — tie true a» 
jugate and tie bflacilaJ spine. AiaoUlnduda 
roeatgo o grapife fttjtUea on tie abaofote rate 
of useaae In Toiime of tie fetal o-aiilnm 
m ntB* 

Tbe fetzd eramum im uttf« U a apieraid 
object and U the dreamfereeux of a apfaerold 
fa meattired at any two right angle ptaoea tie 
tDcan □Kamtaocat can be uted to calailate 
tie volume. Tie •\'olajne of • apberc aa 
pKnrd by geometry eqoafa the arts nf Uw 
anrfaee tlmeaooe third of the rtdfas or staled 
u a forrnoia 

V —IS - j»R‘- J»rH - 0 s 336 £>* 
Tierefore, tt fa mnpfe arfthmeUc to oknlate 
the >'ofume of tie fetal cranhan from the 
mean drannfereoce raetaorement The unit 
of rolome, the titer, fa tacd to e rpr e aa the 
sue 

In the human female pdvu e-«»pt (n the 
fonnd type tic antcropoaferiof Urot otnv 
jagkte> Of tbf buftcilal aploe fa alwfty* the 
stnalkst (Witim tie Hmits of tic sutiots 
iQvcaOgatmn Uu5 hw hceo found to be Ime ) 
If the* two diameten are uwaaoTed, h fa c*w 
to calculate tJje vofume of a aphere wWcii 
cooki be placeil in a iport of that ilxe Tba 
can be eaproaed aa tne volume capacity of 
tie diajTjrter Wbro the frtal craidniD and 
pdrtc diameten have been roeitured m imitt 
of wlame and ^olome cafwdty lespecdvdy 


a definite /efaf ikmkT nSt 

U 4f*iKd 

TV n«!cfcaai*CT of labor beWn a 
dynamic probJem. It may be thomfa tf u 
a maaa of a certain wlame wfaldi its Ce jau 
tin»^ an opening of a liTWirn TfaajBC a 
paotv lloltcag of the Irtil cradaio i Qw 
fcndt of a ahift faTofuseofaiphenifilaaftb 

forced tinragh an op ening of unaier nfaae 
opadtv Tbui h fa raliiabie faforMthe fa 
defermme the amoont of afa/t In inhw 
(mokBog) that nsar occur whhoot a Jrtd 
iDortality When the fetaj iraxlMM rwrffrtf 
yWaK f iojiHlitf' rrtfa Is catahfiihed KstqnmccL 
tic pcobftbmty of ft fatal jawtaitj ai fa 
xetkoiwd 

It a advanUfenoi to detmnbe tHi tsde 
bc^M'e (be cmict of fakrr It cao he dcee ( fa 
lO vseis beiore tom hon tie gnph fa 
Ffaore t wl:^ ihema tie rale of fauw fa 
rocuae of tie craulil i>u& i» "h* atd (fa 
^ae at aoy subsequent tint. Uvfifadfaafa 
tie w trf ti» i^i to trace tie cbtk « 
ceflophane and shift the curve np of im to 
comspQod wfti the afae of ciimeis tad tsb- 
Dialed wetfa of gestation 

Tib cortt. Figure 1 »t»ptottfllfn»»ojo 
roenlg aK w ranu during patalfat It otj 
ibtrw Tttfal vanatkm, wt In tids b cafal 
CbfttUnooga, there m bo marted tSflen** 
between the wWte tod negro If kai fa« 
reliable to witWn fata than lo per oal erw 
la cases enmhied lo weeU befcrr 
r«ure 3 aiowt a laiml T0«tgt3iogra;^* 
pnmfpara negro, examioed at the tfafT 
alith wwi ct gi^rioeu TV true ccaJagUf 
«i» smaBer tia* tie tfiritul ipfae 
The ratio revealed n fetal oaokm too a» 
hten faibic CMtiroeter) grctlcr ^ 

tnlome capacity of the smallest “ 

*mrter Four wroU Uur iV 
TwaamiDeri and had aa 
go mflCatcrs duriof >bfa tbw (Fg J) ‘ J 
tjfamroponioft fa obvious, v^ter 54 
libor she dethrred a Are baby ah^ 
ejrtmnc naAfliig Other cases * 1th » 
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Icrm were not so fortunate There 

1 an So per cent fetal mortalitj rate 
ases with unengaged heads rvhich 
a fetal cranial volume of 150 milli- 
jater than the volume capaaty of the 
3ugate diameter The biischial spine 
r volume capacitj may permit a 
vanation in ratio but that depends 

2 type pelvis nhich mil be discussed 
this article 

. techmquc of the roentgenographic 
tion of the pregnant woman for men- 
, I measure three vanable factors, 
n circumference of the fetal cranial 
— , lae true conjugate and the biischial 
spine diameters The mean perimeter meas- 
urcmeitl has the advantage of no interference 
due to oblique positions of the fetal skull The 
two diameters of the peUns must be parallel 
to the film when they are exposed to prevent 
elongation or foreshortening of the film image 
Wth the patient supine, the biischial spine 
diameter is parallel Likewise, in the true 
lateral recumbent position, the true conjugate 
diameter hes parallel to the film From these 
tno exposures, all the measurements are made 
when the fetus is in cephahe presentation In 
hreech cases, an additional anteroposterior 
and lateral roentgenograph is made mth the 
central ray passmg through the fetal head 
About 95 per cent of cases mil be in cephahe 
presentation The film image magnification 


saBSBffianapra^ 

■■■■■■■■■■■■■■■■■■■■ Mil 

ssassssr 





Fig I Graph showing absolute rate of increase m 
\olume of the fetal head tii utcro 

IS corrected by the use of a calculator later 
described 

ROEXTGENOGICVPHIC TECHXIQUE 

The patient is placed supine mth the median 
plane oter the center hne of the Potter- 
Bucky diaphragm The central ray is pro- 





fm 4 \ Ur amrtmtt 

ojoU^Unt «itWi«t nalKTaUKkI 

i«led Tcrtkilly through * point nudn») 
brtwwB the ontifo-Werior Dlic ipia«. The 
inxle^hlffi dutaon should corrwpond to that 
wUch U BUthcd 00 th« akaUtor {fH *■ 

to ifKbcfc) \ u bv 1 7 laA film b pUtrf 
trtn*T«»ri) to the pdTts to Indode the 
grcalfi trochantcri. A skrgk exposure fa midt 
■hkh require* about 8o klkrt-olu end lOo 
mfOUrapere »eocmdi- ^ . , , 

lo e»di IosUbcc, * ‘^t or Right \nA 
ntaiter U placed *u Uk cartel U U not 
nccosary to meamre the patient or to pber 
tfiT roatten on ber to locnlUc «oal«nk»i 


r^[ • TWpf*> ki *liili«*t 



pojuU med m the fotnpoUlwo. It ti*d d 
breed) prortUlk* w ■ailllfiie jwriMsd 

widhioittl tocot«nc)traph»ffm»tbeB»*** 

Iftdode lie stnfl «t rijtit 'W 
For the*e sddJtlOTt] rwjitgtT»r*phs, IV 
ceHtral r«) should p*u *b«t t 
below the Werior toargin o( the tip « » 
ilphold proem o( the ittinwa fa Hr 
pc»leik>T projettioo and In the 
pcoiodioft, tnrt the wiKflJin pboe dtUMf 
•t the same Irrd 

THE m.ncr«tAtnMrm 

■n \-i») CTpo«ire 

dl^uXT. o( th£ , 

Im™ the I« l(« 

\1 the omle ohiM 
J iriO be ret^wl “■"JJ'AYk, 
Iftbeobfwt „ ry tr tf 

Slm dHtiSe 1. \/ « I 

„e of the thtee 

dlsUhce. TJ:- I. nxl' Cn^ 

tiort (« the other l*o fZ end Cn <» 
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plotted with rectangular or polar co-ordinatcs 

(Fig 4) 

In this method, a 25 inch, 30 inch, or 36 inch 
anode film distance is arbitranly selected and 
0 2 other vanables are corrected by means 
01 Inepelvicephalometer (Fig 6) This instru- 
ment consists of a calculator (dial) to which 
IS attached a pointer. A, connected to the 
10 or, B, by a shaft and gear so that the 
^mter always indicates the distance traveled 
y the rotor, i e , the size of the roentgeno- 
graphic image 

nKt ^ ^Iculator (Fig 4) is a arcular rule 
tamed by the plotting of polar co-ordinates 


— the points being located arbitrarily There 
are 60 centimeter divisions on the penmeter 
of the calculator, and the subjacent radial 
curvmd hnes are intersected by concentnc 
circles which represent the object film distances 
in centimeters 

The two tables on the calculator represent 
in milliliters the volume of a sphere of a 
knorni arcumference or diameter These 
tables are used to compare the volume of the 
fetal head with the volume capaaty of a 
pelvic diameter By this means the passenger 
passage ratio can be expressed in similar units, 
and the amount of molding necessary for the 
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bead to pa4* tKnjugli the pdvic dumeter cm 
better viftz<li«od 

WbeQ tbs roait|esK>t 7 mphk Imef* b meu- 
ared and the object film disUnce b knovti 
the pointer b retraced — bv ouoipuUtlnj the 
rotor irith the finger over the r»al*l aub- 
jternt to the centimeter lia until It rest* ow 
the pomt of Intmectlon of the oweentne 
drde end the cobjeceot Hoe FIj;ore* corre*- 
pondlng to the concentnc cirdei «ppe*f on 
the poTBter for convodeoce m locating the 
point of ifltertectkm After Ibc pointer b 
placed at the lateiaectiaQ the corrected abe U 
read front the hgarc fn the oater row over 
which re»U the tJp of the pointer Hence by 
the UK of this Jnftrumcflt a or jpherold 
roeTit^T¥agTiphic image can be measured 
and it* tnaptibcaDon conretoi aimphr by 
ddftinfl the pointer cd the pclxlcephaloDjeter 
The del'm^tkyo of object him dlatoncc ts 
dcbcifbcd in the rnethod of roroptitation 

iorrnuD or coioirTATxan 

The anieropoaterwK and lateral roentgeno- 
grapha are placed before iHuimreitora and the 
Qfual obaervationa refar^fing abnonrjahtka. 
pfcarmtaHon of the fetui type of pdvra degree 
of engagement of fetal be« etc ooted The 


the anteropotteTior roeslftscgrui (Fig )) b 
metaured by traoBg pcfu artfT of tb 
bulge as o<^tied The pouter ea the pet 
vice^alomeicr b act at zero ard (he nb* 
traca aroond thapeti^iiFeiyof thedjfibap 
b aconntmlockwbe directloe 'Theibaaoa 
Iroffi the fetal ikull to the table top b tk 
anttrtipoaterlof ^reeboo b dt^enBJtiri h 
meanjtbjt on the Uteral rocnJgnwgn^ 
(Fig y) the duUiKe b ceftii*e<«» foxt i* 
order of the letal head to the ipbe *f 
Hacfoni (/t U Fig ;) the floe « mi*wn 
raent bemg the path oi central ray who tk 
anterDpoaterfcr roentgCftoCaph *83 
The rtbtancc from the tarit top to tb< ^ 
(Fig i,) then muat be added to drtemJtw * 
total diataoce from the fetal head to the fl» 
The pobta A B CD K il andO-Pla 
figure 7 were arWfrarflj' tdxttd a/far a*7 
pattcnU rrere ctuntned by ectmtaf 
menta and compared with 
images of the porb It aaa f«a» fbf ** 
thkkjim of the ioft tbme »« ab“i 
to the iDoraac hi abo of the booc 
roentgenofrram (muaJ magnificat^' 
fore the dbUncea A B C D K ^ . 

Inrrpirt? were fcnnal lobe accarateo^ 

for dlftlcal purpoao to detenmoe 

of the fTt« the film when ihc trp la 
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film distance was added to this measurement 
Tne two measurements of the penmeter of 
the fetal skull represent the arcumferences of 
a spheroid, from them the mean circumference 
must be determmed to calculate the volume 
of a sphere After this circumference has been 
determined, 2 centimeters are added to allow 
for the soft tissues of the scalp, which allow- 
ance has been found to be the average scalp 
thickness The volume of the fetal head then 
IS read from the outer table on the calculator 
■—volume from circumference 
Two pelvic diameters then are determmed 
The anteropostenor — true conjugate — is meas- 
ured on the lateral roentgenogram, m 
Figure 7, by tracing the rotor of the pel- 
vicephalometer in a straight hne from the 
antcrosupenor border of the promontory of 
the sacrum to the posterior border of the 
symphysis pubis The posterior border of the 
symphysis pubis is recognized by the posterior 
cortex of the pubis The correction for the 
object fihn distance of this diameter is made 
by measunng on the anteroposterior roent- 
genogram the distance from the symphysis 
pubis to the plane of the midhne of the 
greater trochanter,C-DinFigure7 Thecorrec- 
hon is made on the calculator and the pelvic 
diameter is read The other pelvic diameter, 
measured m a similar manner, is the buschial 
spine diameter, E-B in Figure 7 The object 
mm distance of this plane is determined from 
the lateral roentgenogram by measunng from 
the ischial spine to the postenor border of the 
coccyx or lower sacrum, 0 -P in Figure 7 The 
linear magnification then is corrected by the 
Use of the calculator 

^be volume capaaty of the pelxnc diameter 
hen IS translated into a sphere of this di- 


ameter by readmg the inner table on the 
calculator— aohmic/rom diameter The broken 
ardes in Figure 7, graphically represent the 
midplane of this sphere 

WEIGHT OF FETUS IN UTERO 

The estimate of the weight of the fetus 
m ntero is a simple matter of reference to a 
chart shovnng the average weight of the new- 
born compared to the mean arcumference of 
the head (Fig 9) There are vanations due to 
sex, race, panty, and disease which make con- 
siderable difference between the estimated and 
actual weight In normal average cases, the 
chart IS fairly reliable However, it is the size 
of the cramal skull, rather than total body 
weight, that is important in the mechamsm of 
labor 

As an aid in determinmg the viabihty of 
premature infants on the basis of weight, 
Figure 9 will be of value 

CLASSIFICATION OF PELTOS 

There are dassifications of pelves based 
upon the size as a whole also induding de- 
formities with a descriptive adjective de- 


TABLE I — INCIDENCE OF TYPE PELYES CLASSI- 
FIED ACCORDING TO THE PELVIS INDEX SEE 
FICURE 10 


■"r 

pclm 

1 MTiitc j 

Nepro 

[Total 

Total 

Cases 

Incidence 1 
percent | 

Cases 

Inadertce 
per cent 

Cua 

1 Inadence 
per cent 

lod^ 1 

one plus 

56 

40 

14 

22 

70 

3 S 

Index 

one tnmioa' 

33 

iO 

is ! 

30 

50 

35 

Index one 

50 1 

40 1 

30 1 

4S 1 

So 

40 

Total 

13S 


62 


'*00 




t to j ii hail III i lh ilM l al IW ■! rrti i( r>^i[| il |irTT rf ^T** 

Tyrr tW » n.vu ~ * c7 ud <d tkt UAuq w* dr ciij cd 

ooU&f the etioiogy \ receot etcdlcol diAU- It hij been foood annw^ttodn^ ** 
hcttwcL, b«Md upon uuhropokigkAl ttadieL peWa faecn the duimctef meMujetBcrti 
h** been pntdiflhed by Cal^dL MoJoy »nd A pelvia mdex b obuined ^ 

t»*ocute* Fof the nke ol dnmem, U b diameter mamrerocnti by pbe n^ 
desirable tn voc woie cbtri&atiop in report owjujat* as the nomermtor and few* 
lug the roentgea o f ap hlc fTcannmtioo of the u the desi«nlnitOT of & fTtcl» ^ 

poriv Since in the tbcrv’c described ledi lo) An erroid peWs wWi ^ lo^®*an 
niqoe, there is a ratio catahtiahM b e t w wi two anteropoatoriorly obrteusfr » ‘ 
baportant petvi dlaxaeten and the fetal bead ofooepha When the kmf dia»etfr • 
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tTio pelvis index is one minus When 

c rr.m diameters are about equal or within 
5 niUlimeters measurable error — the pelvis 

j interesting to note the difference in 
these types as they occurred m 
consecutive cases, Table I, m both the 
e and negro The measurements of these 
inaH from roentgenographic exam- 

on have not previously been reported in 


the literature as a senes so that a comparison 
is not available However, it is a routine of 
many practitioners to measure these diam- 
eters, and from their figures it could be com- 
pared 

By this sunple classification, there is no 
definite idea of the volume capaaty of the 
postenor pelvic outlet In some cases, the 
saatic notch arch is wide and the sacrum has 
a deep concavity In these cases the biischial 
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Mjhw dfaunctfT may »hc»w ■ hr*d 

ral« whiA would Indicate a diaper 
portjoa bert no difficolty ^ 
tcml dirt to tliM vwy laitt 

(rf tlK pcatCTwr pdtk outirt In otbef 
the »aS^ o»y b■^'t very afigbt amcavity 
and the adatK notch arch be wy narrow it 
tpp«ra that the width ai>d dtp^ ol 
a« more 

rolttnrt arpadty of the oQtlrt, iddte the 


s:."5i?Sr5S| 

the mot* « 

lliOTlh the KtciUl 5^j5f27ihdto 

routioo b o«t«»rv be * 

by owpubg i» * 

yobrtie of the lebl ^ tic 

nttwiitmtst iOT *5* !?j,botaoct«- 
frttfilm um of volniae capacity 


BALL ROENTGEN PELVniETRY AND FETAL CEPHALOMETRY S07 



C3urt No. 

668a 

x^UrNo. 

31261 

Ap 16 R*« White 

Wn^ 146 

HotiA 66" 

Grartda { Pan O 

Last memtnal pemd 

Ectotuted date 0 / coe 

rnmoent DeO 16 

1934 



WEOTGEfTOGRAPHlC EX 




rtf* ^ 

rtfmt 

C^t^rrrmntl Omul iHO 

A r LW Mff 

r4rw Aeawffr* 

A r 8uDb«15^wr« 

ra Caa 

najSc«tp 

Affm 


ROT 


31-4 

31-1 

31-3 

11-6 

II-4 

790 

eao 

6-a 













POSTPARTUM DATA BIRTH 



Bmn tihr 

W IW w 

T/ffi 

*1 

fffW MdAmt 

C»ttmSm*mrrT 

i.0 B. or Mtm 

rwm 

Sa 


V7/« 

9 

1 

30' 

Spont 

SU6HT 

31-6 

34 

31-7 

680 


7-e 


Fig 14 


a rnisintcrprctation wll be m patients favor 
require a large series of cases to 
a lish a fairly reliable index of dispropior- 
>on in units of volume, and the senes should 
e a compilation of different examiners to 
iminate the personal equation so common m 
nature Of course it is appre- 
a ed that manj factors must be taken into 
nsideration m determining a normal margin 
cty, but the cranial volume — pehuc di- 


ameter ratio IS the most important factor 
The accuracy of the technique desenbed is 
illustrated in Figures 11 to 15, inclusixc In 
general it may be said that there has been a 
maximum error of 10 per cent m xolume and 
5 per cent m linear diameter measurements 

SUMMARX 

A rocntgenographic technique for determin- 
ing the fetal cramum—pelvic diameter raUo 
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OMt of mfdaBka] ot»tructke (4^ icd r- 
ocQu iQ the pmrwt ol itooe, itrictcf or 
neopUflB, pncumablf brooac kta- 
ducUl proBcuiT does Dot atula nd t tifS 
I«vt} ia the former u la the litter coedaka 


iccoiQullted InfU-mmitofy celU were poty 
roorphonudcarlcocDcytei In other «»«• they 
*we lymphocTla. Tnlj U tn ijreancnt wilt 
the report of Troitiky who dqaibed the de- 
vdopmcnt o( hepetitb and perihqjatiUi 
interUitUUi chnuuca. lerU'* fofkiwfaig cho- 
Iccyitectoaay 

An Inddentil finding worthy 0/ mentloD 
wu 1 tmiU tcceiK»y Wuy vedde i ceoll 
meter In rilimctq irbhig from u hepatic 
duct of dog a Theinomil^dactularveddc 
b ihown in the accotQpaiiyii]| pbotognpfa aod 
drawing fioyden hispofnt^ out t^t ductu* 
Ur gall Hidden are not derivetl embtyolofl 
cill> from the natlc dlvertlcnlum hot from 
the hepitk duct itidf loourexperlencewcb 
acceaoey veside* ire very uncominoD in the 
dog 

COJQtIKT 

FoJkrwlng cbdecyitectcnny there li often 
but not irv«>‘s 1 gnw diUtitloa of the 
ertnhepotic bfliiry ducta The dUitatloa 
bowe-ver b miKh tew thin b otncfvcd In 


Potter lod Mum reported that bawrfatdy 
after choiecritectonrY there U a rbe h tk 
prewure within the commoo dud »Uf 
Ihiotow found the Intradodil mmn to k 
reduced Pualow*! prepauatioo boM\et 
diflertd Ironi that of Potter and lliin fa tint 
the enmiBOo doct did not lead mto the Dtrn»] 
inteatinc but Into the loogjhidlaiJri fe ^ 
denum brought to the outiide of the uteal* 
body 

The duae of the Inarued fatndact# 
presanre ahlch letdi to dibtilbn hu fo 
erall> been uid to be rwbtanct to tbe wl^ 
of bOeby thelnlramuralfpfclMlct iw'ch®" 
(9 la 13 15 ai) In the tbaoKreof tiicpa 
bladder ahkh nofmally irta ai • 
regulator the increaacd prttsjre nn* v 
accomniodated by dOataiJcc of the cart 
Judd and Mann (13) repotted that 
rfiH not ocotr (except in t caic) 
aphincter wii cot, imfen there »u a »«**' 

leal obatrudioo due to *£3tr toTOitfcn 

’rt'hBe it b probable that nsbttticc 
^octer b the cairte ot cHIataliort of lie 
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Figs 3 and 4 These two photomicrographs show the tj-pe of cellular reaction 
observed in the liv er of the cholec>'3tectomuied dogs These changes were not present 
m the Incr at the time the cholecystectomy was performed 


in some instances, there are many cases in 
which such an explanation is inadequate Cox 
found that the dilatation begins verj’’ early 
follomng cholecystectomy, at a time when 
the sphincter is kjiown to be incompetent (19) 

It is also known that dilatation of the ducts 
occurs following implantation of the common 
duct directly into the mtestme (2, 7), and 
following cholecystoduodenostomy (i i) Un- 
der such conditions the action of the sphincter 
fs eliminated On the other hand, when the 
common duct is implanted obliquely so that 
the duodenal musculature may act as a 
sphincter, no dilatation results (2) It is m- 
teresting furthermore that, in our senes, the 
anunals which developed dilated ducts follow- 
ing the operation generally had a lower mtra- 
mural sphincter resistance than the dogs 
whose ducts were normal in size These facts 
seem to indicate that pressure transmitted into 
me common duct from the duodenum, as a result 
of incompetence of the spbmcter may be an im- 
portant factor in the production of dilatation 
>n many instances 

Since the presence of an incompetent 
sphincter favors regurgitation from the duo- 
oenum (10), the possibility of an ascending 
motion must be considered Our evidence 
indimtcs, howeier, that the hepatitis which 
f Cvelops is so slight that it is probably of no 


clinical significance, at least it cannot be de- 
tected by the commonly employed liver func- 
tion tests However, a pre-existing hepatitis 
may possibly be exaggerated 
It is now almost universally agreed that 
there is no formation of a new gall bladder at 
the site of the cystic stump as suggested bj" 
Lapenta, Eisendrath and Dunla-vy, and 
others Any dilatation of the stump is merel}' 
a part of the general dilatation of the ducts 
As we have pomted out previously (10), if 
the gaU bladder has been so permanenth in- 
jured by pathological processes that it does 
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Dot vifuAlixe niicQ tbe Gnbtia'Cole t£tt Es 
ipliaed frcpcn t phytWoeM:*! pomt of view • 
hmctionti etokoywectomy kfc» fclre*dy been 
performeil Coetaequenlly no p^’riokislc*! 
clumje or tUmufe wooH be eapected horn 
mno^ of foch an oxpm and H ft be harbor 
fag fafectfoo Of itooca, cholecyttectomjr t* 
certainly Indicated 

KecDOTal of a ftattiUuiMt goS bUdder bow 
evcf , leads to ffavilologfcir ^ rnoirdkological 
ebangea fa tbe buiary paseigea and iWer The 
bepaUtk which devcl^ U ao alight a« to be 
of httle diokal aignlocance, bat U (• cqd 
cdvihle that the dUturbed fimedoQ and 
■tncture of the duct ayatern [na> acenoot for 
lyroptoma of diatrm which occor fa ntBc 
patknU after cholecyitectoniv (to) and thU 
ibcaiH deter the amgoon from renwvfaj a 
ttone-lrec gall bladder wbidi cooccnUaia, at 
IcMt nntfl medical arntrol haa been tried. 

cawatrarona 

1 SssoTtl of a functioofag gall bladder 
raula fa phytfafagleal and nwxpbeioclkal 
dtaogea in the bOb^ tyitem. Araong Utese 
chartgesare fa) alight hcpatltl* (b)dnatalfc» 
of the bfUaiy ducU, fc) distarbaace of fuse- 
bon of the draledodiodtKKlnal ^>hiDeter 
aerhanfam 

3 The h«>atfti» which devckjw b ao aH^ 
as to be pjwably of httle cfaucal ng ntfiranre . 
It h not aoSeknt fa degree to be detected by 
conunonly onployed liver function teats. 


3 lacunpcteiice of the ^>binct<T ti Ufa 
may permit tra iTvnbiln n of prewert ble tk 
commoQ duct frotn the doocbmiaL Tlh 
tnanoitted preaeore matt be coewdend «■ 
poailbfe factor U the prodactiDQ of 
ducta foflerwing cfaolecyrtectDcny 
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PAGET’S DISEASE (OSTEITIS DEFORAIANS) AND OSTEOPOROSIS 

Si\iiLj\ritv of th? T\\o Conditions as Shown by Faihliai Background and 
Glucose Tolerance Studies 

ROBERT C MOEHLIG,! M D , Detroit, Michigan 


I N a previous article it was shown that there 
IS a high madence of familial diabetes 
melhtus, familial tallness, and famihal 
obesit> m patients suffering from Paget’s 
osteitis deformans It was further pointed 
out that these conditions are of significance, 
m that they suggest a constitutional factor as 
pronding an etiological background for the 
development of the disease 
Our interest in osteoporosis was stimulated 
b}' the fact that in two famihes having Paget’s 
disease (two in one famdy) there was one 
member in each of these famihes suffenng 
from osteoporosis 

In the one famdy, the father and mother 
died of diabetes melhtus, the one son has dia- 
betes mellitus and Paget’s disease (Fig i)-, 
one daughter has Paget’s disease (Fig 2), 
and the other daughter has generalized skele- 
tal osteoporosis (Fig 3) 

In another famdy, both parents died of 
pulmonarj’^ tuberculosis, one daughter has 
aget s disease (Fig 4) , and the other daugh- 
er has generalized skeletal osteoporosis (Fig 
5) In the first farmly, the one daughter with 
aget s disease has a renal calculus, in the 
serand famd}^ both daughters have renal 
^ cub, and in addipon the osteoporotic vic- 
im has gaU stones and a calcified fibroid 
(Figs 5 and 6) 

In a senes of 12 patients wuth Paget’s dis- 
<^e we showed that there was a high per- 
cen age of farmhal diabetes melhtus (41 per 
ccn ), tallness, and obesity We obtained the 
same information in 10 cases of osteoporosis 
j ^ cases of osteoporosis, 40 per 
rlofi ^ diabetic famdy history (this was 
nitel} \erified) 60 per cent had one or 
ore members of the family w'ho were 72 or 
inAes tall and go per cent gave a his- 
f , mdimduals in the immediate 

I } The weight of these heaNy set indi- 

nght u" Patient has developed a 


nduals ranged from 175 pounds to 250 
pounds As is so weU known obesity and 
diabetes are frequently assoaated These 
data correspond quite accurately with the 
famihal background of the Paget’s disease 
victims, in which we found famihal diabetes, 
taUness, and obesity The number m both 
groups is small, but if a percentage even 
approximating these figures in a larger senes 
IS mamtamed, the data wdl have added sig- 
nificance 

Important are the glucose tolerance studies 
m Paget’s disease and osteoporosis Chart i 
shows the composite curves of the glucose 
tolerance in 10 patients with Paget’s disease 
and the same number who were afflicted with 
osteoporosis 

It shows that m both these diseases in this 
particular group, the curves simulate those 
seen m diabetes melhtus Two of the osteo- 
porotic victims have diabetes, one m moderate 
degree and one mild The patient having a 
moderate degree of diabetes has a marked 
osteoporosis of the spme with crushing of the 
vertebrae (Fig 7) One of the Paget’s victims 
has diabetes Even omitting these, however, 
we found that the curves stdl simulate the 
diabetic type Of interest is the fact that a 
cravmg for sweets wras found m both groups 
of patients 

All 10 cases of Paget’s disease had an ele- 
vated blood phosphatase rangmg from a low 
of II 66 Bodansky units to 167 umts, the 
average being 39 13 umts (Normal values 
I 5 to 4 Bodansky units ) 

In the 10 cases of osteoporosis, only 1 case 
was shghtly above normal (6 i umts), the 
range being from “too low to read” to 6 i 
units, the average being 3 og umts 

The ages of the Paget’s patients ranged 
from 34 years to 60 years, the average age 
being 48 years The ages of the 10 osteo- 
porotic patients ranged from 46 }'ears to 57 
years, the average being 52 years 


‘From the Department of Internal Medicine, Harper Hospital. 




TTierc trcrc 6 rntJo padenU with 
diaetae uid 4 female In Ui« crttcoporotic 
proup there were j male uxl 8 female 

Since we ue dealing « Ith a diatuxbed carbo- 
h>drtte oKtabohim aaaooated »iU) booe 
letlooa, it (• of Interest to note that phoapbo^ 
compooTuli are in aome wa> eseotUl to the 
Btonge and ntflmdon of carbohydrate, aitd 
they are etaentlal to the doondoo of t^e. 

In Paget a dUeaae there u a marked ele%‘a 
tioD of pfaama pbosphataae. Pboaphataaea 
are enx^TDcs which b^rlrol^xe pinspboric 
crtcn Bucb aa glyceropbosphate and hcioac 
phosphate Pbc^hatase Is present In thegrow 
mg bone io greatest amount in those areas 
in which depoaitum of caldum phosphate u 
proceeding roost rapidly” — (Hunter) 

It is a^ known t^t t^ metabcdism of 
pboapborus ia cktscly intenvotm with that of 
ralH nm 

ADothcT link in the chain of evidence show 
ing that carbob)'diate tnetaboham and pbos- 
pfutaae ensymes are dosdy related is the er 
pcrlmental work of Scbefllng He showed that 
when dogs w ere depanaeAtacd there rcsolled 
a high eievatkm plasma phosphatase (40 
units or more) 

The fact that patients with Paget s disease 
have a lowered tolerance for carbohydrates 
and ha\-e increased bone fomislioo snth a 
marked Increase in plasma phosphatase srould 
suggest that the factor or factors reqnnsible 
for the carbohydrate metabolism disturbance 


are also respomiblc for the booe dmirtiitr 
with the accompanying pbosphatsse ioerrste 
\\ t suggested m the aitl^ wn-kjcJy ttfffTri 
to that the pltiutarv glana may be tbe ir 
spoQsible factor In p^ucing the dbcw 
The weH known LoQaeocr which tha 
exerdses oe carbohydrate mrtihobHEU 
wdl u its definite effect oe booe derri c roat 
would make this a logical snaestke U«tl 
return later to a conildeTaiioQ of thb tcfdc 
Asiuted before wefeeithatPagfrtdwK 
and osteoporosis are dosely related, far tk^ 
bare certain cqolvalnU. Brugich U}t that 
the rebuilding «rf bone In Paget 1 diieiie cts- 
aists partly of osteoporoak (that is lesxpticB 
of bone) and partly In cxcesdie fooBlioe cf 
new osteoid ti^c that may undergo olrffic* 
lion In this sense, he says, the irBlrad ol 
maie'Up of Paget s disease h tn ilrcpik 
hypertrophic osteodystrophy 

From this it can readUy uDdcnlood tlai 
there most be a vtrj aoiK r rl i tvrshfp I* 
tween the first process, i e, ofteopofo^ »“ 
the secood the acesd\T fomatiDo of ac* 


ootcofd tissue 

In osteoporosis the booes are ua kyt^ 
atrophic changes, srberess m rtgrt t 
the process fa similar but goes further fatW 
new bone formation takes piacr as cio®^ 
by the histological, \ raj and pho^^ 
stodlei the iiHTeased plasma nho<p^ 
being evidence that acth-e boce 
taking place The difference fa thendcst^ 
In osteoporoab the disetse proce* » 
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Fig 2 Fainilj i patient 2, «islcr of patients i and 3 
Kocnt^nopram show's Paget's disease and renal calculus 
as indicated bj anow 


atrophic or destructive process whereas in 
Paget’s disease it proceeds to the hj'per- 
trophic state wnth hj'pertrophic osteoid for- 
mation 

So far, therefore, we ha\e se\eral reasons 
for considenng the diseases similar in raanv 
respects 

1 Paget’s disease and osteoporosis mat 
occur in the same family 

2 There is a similar constitutional familial 
background 

3 The pathological process is at one stage 
the same (osteoporosis) m both diseases 

4 There is a sumlar lowered glucose toler- 
ance in both diseases 

5 Similar calaum disturbances are shown 
y the presence of renal calcuh m the same 
arruly suSenng from Paget’s disease and 
osteoporosis 

It IS obnous how ever, that there is a funda- 
mental difference in the two diseases for the 



rig 3 Fatnilj I, patient 3, sister of patients i and 2 
Roentgenogram of skull showing osteoporosis 


one disease, Paget s, proceeds to he^ertrophic 
osteoid bone formation which is not true of 
osteoporosis 

\Miether this is due to a tarjnng response 
of the osseous system to the pituitarj -para- 
thjToid-calcium-phosphorus relationship is at 
present unknown 

Returning to the discussion of the pituitari- 
gland as the responsible factor in produang 
these diseases attention is called to the fact 
that in acromegah (pituitary^ eosinophilism) 
and m pituitarj-^ basophdia osteoporosis of 
the spine is present This is so marked that 
kj^phosis results (Figs 8 to 10) 

In both acromegaly and pituitary baso- 
philia hj-perglycemia and diabetes melhtus are 
frequently present In acromegaly the figures 
for the incidence of chabetes are around 40 
per cent Thus the hjqiergh cemia and the 
osteoporosis of the spine m these conditions 
would, according to our opimon, be etio- 
logicallj related 

Rutishauser desenbed 3 cases of pituitarj^ 
basophdia which he termed “osteoporotic 
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obcwty " The oitcoponnl* b marked •iid 
lcidftto{ngQItvi>ithinid:\)m. In docuniiig 
the Qfteoporocb In theie <3 UMs Rutaheiaer 
uyi th&i know but UtUe concanlng th« 


cildcnn btlince In thb cooditka. Aib food 
an bcrtmjcd output ol ci3dnm b cu d 
Cuthlng 1 cueL Cuihisg hhawif L d tk 
opinrou that there U tn bcretied fmctbo d 
tbe part thyroid 

Rutbhtojer b indjoed to uolbe the ottt- 
pon»b to the cooditlon of Lbepftuit«xT|tik] 
He girts ti bb rctsocs the Cut tW (he 
pJtuJUiy gland eecm lodi t definite InAjrtrt 
no the ikdetti n^em and the booe d u aps 
in tbckC cues (io not in tnv tty nmUe 
tboae Ken m b\'pcrparathyro>£»m 

In fcip cslmeati on dogs te itteopted to 
produce Piget • dbeue ^ the duly tnlrrtioi 
of pltuiUry grow th honuw tod pmUrntil 
dlrart. Ill the dogs lectWng these cenUrri 
citTtcli masaive retJacment of the l«e 
marrow by metutioc caldum depoiiti la 
present (Fig ii) Thb ww no t tm cf tbe 
dog rectfvmg only parathyroid ertnet He 
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were also able to produce calaum deposits in 
the kidnejs of three of the dogs, the largest 
deposits being found m the tw o dogs receiving 
the growth hormone and parathyroid cvtract 
(Fig 12) The lesser deposits were found in 
the dog rccemng onl} parath^nroid extract 
That renal calculi should be assoaated mill 
bone diseases is ot course a reasonable deduc- 
tion As IS ■well known nephrolithiasis is 
found in h}'perparathyroidism Recently Al- 
bnght and Bloomberg again called attention 
to the frequency' of renal stone formation in 
hj’perparathwoidism Castlenian and Alal- 
loix' found renal calculi twenty times m 25 
cases of hj'pcrparathyroidism In the two 
families prenously ated. the two female mem- 
bers with Paget’s disease ha\ c renal calculi 
and the female member with osteoporosis in 
the second family has both a renal calculus 
and gaU stones She also has a calafied fibroid 
In our senes of 12 Paget’s cases pre\nously 
reported, 2 of 7 females had calafied fibroids 
and 2 had renal calcuh Of the 10 osteoporotic 




Fig 8 Lateral \ lew of acromegalic sbomng kj-phosis 



Fig q Roentgenogram of spme of patient sho-nm in 
Figure 8 showing the elongated lertebr® mth osteooorosis 
producing kyphosis 


SURCER\ GV\T:00UK5\ axd obstetrics 




1 tX rfaMWmjcreffipk al rrrtArm ufcra (tvb • am 
at pitBttir^h— ^ihi iho»or BM/Ved drfrra at eauiv 
panm }.eitMftCKi t%ntr mi ooebitS twan (Cagnear 
at Dr RirtidMaKr) 

patkntt, 3 bid gall ttono txid t bad • renal 
calcuJui aod gtU lUoneL 'Hfrec* therefore 
bad gafi atonea. 

One cannot bdp but let! that botfa tbc renal 
odcoli and gaZl atone formation are related 


Aamekooir dmlcal conduioei otii y. 

freoueatlj aeen are dlabdo oeffitm. dkLt\ 
dXMlithUals, and MpfircJhHaii of nx'v 
tbe ttlotopr b ttin onkjjoim, bet 
at leaat U the pindtary art)ob)ilntt ta 
metabolmn rdatiantUn u rtU u ik m 
rteosly died paretli)Tcii<ildna-^i>p^ 
rdatJoQjWp. 

In one of Ibe do« rttri\-lnj: the axaihti 
citncti, mirked hjTwTfajIa of tk jwi 
(faTTtifdj was foQDd Tnit nbfUntbta h 
•ome degree the wofi of Hertx and Krivt 
and lIoiTmann and Anactmloo abo lecai 
bvperpUiia of the parelhjTtidj Mtnrirjt 
antcfiw pftoftar) cxir^ fsjecUKM fattier 
loorr the laller nortm fotrod an elentMitf 
blood atkfunj Induced bj ibfpitmUjrntnn 
vhlch wu ibaeot following panlinrUer 
locnr Thej therefore condwlcd tW ik 
pituitary retract averted the Hond cakhn 
tbfDtyth Uicraedhimo/ tbeparatirerpidi 

It h notrwxprthy that )o DdlherRijtvtiire 
raar nor io oileoporoato W there a soliliw 
frooi Domal In l« blood eaWais Frees 
atudja on tit patleut^ alth Tafl-t i dl^a* 
there aeemed lo be a feodeoq' f« reiet^ 
o( calduTD 

AB ihia awld tend to cipp«t the r^rf^ 
don that iboT ii a lefy cW i«-nciUi» 
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between the pituitary gland, carbohydrate fat 
metabolism, the parathyroids, and calaum 
phosphorus metabolism, and bone formation 

ParathjToid extract and calaum act like 
insulin m lowenng the blood sugar Qohnson, 
Ferrannini, and Moehlig, Murph}'- and Rey- 
nolds) Both antenor and postenor pituitarj’’ 
extracts have a tendency to increase blood 
sugar and have an antagonistic pharmaco- 
logical effect on insulin Furthermore, poste- 
nor pituitary extract is able to overcome the 
convulsions induced by insulin hypoglycemia 

In this lowered sugar tolerance — bone dis- 
turbance relationship, one cannot help but 
think of Pemberton’s findings on arthntis, as 
he has shown that the arthntic pabents have 
a low sugar tolerance 

Because of the famihal background and 
lowered glucose tolerance, as w’ell as the data 
herein presented, it seemed worth while to 
treat the osteoporotic individuals hke the 
Paget’s cases, namely with a measured carbo- 
hydrate diet plus msulin So far we have had 
'erj httle difficulty in starting Paget’s pa- 
tients on insulin and a diet, but osteoporotic 
patients are more reluctant to do so because 
they suffer less 


\\e fully appreaate the fact that the num 
cr of cases is small and that a much large 
group must be studied before any conclusion 
^ drawn In regard to the treatment b; 
le and insuhn, we note subjective improve 
in Paget’s disease The bone pains 
use of pressure m the head, pelvis, tibia, etc 
ppear There is also improvement 11 
strength Not enough time ha 
psed for us to say whether the diseas 
cess IS arrested by this form of treatment 
nnu has taken a measured die 

a faithfully for over 4 months show 

Hic advance of the process m the skul 
tinni^^ iniprovement, however, con 

^ to report more fully on thi 


SUWQIARY 

^^1^ the article it was shown that Paget’s 
samr. ^ T °®t^oporosis may occur in the 
of Data were gathered on 10 cases 

adiaK vhich showed that there was 

cent fiT r history m 40 per cent, 60 per 
one or more members of the family 


who were 72 or more inches taU, and go per 
cent gave a history of heavy set individuals in 
the immediate farmty This corresponds 
quite accurately with the data obtained in 
Paget’s disease 

In 10 cases each of Paget’s disease and 
osteoporosis the glucose tolerance curves were 
similar, both showing a diabetic type of cuiwe 

All patients with Paget’s disease had an 
elevated plasma phosphatase The plasma 
phosphatase was normal m the patients with 
osteoporosis, only showed shght elevation 

The ages of the Paget’s patients ranged 
from 34 years to 60 years, the average age 
being 48 years There w'ere 6 male patients 
and 4 female 

In the osteoporotic group the ages ranged 
from 46 years to 57 years, the average age 
being 52 years There were 2 male and 8 
female patients 

The pathological condition at one stage in 
both diseases is the same, 1 e , osteoporosis, in 
Paget’s disease the process goes on to the 
hj^pertrophic state with hypertrophic osteoid 
formation 

It was suggested that the pituitary gland 
may be responsible for the two diseases, smee 
It is concerned with skeletal development and 
carbohydrate metabohsm Furthermore os- 
teoporosis of the spine is present in acromegaly 
and the pituitary basophiha of Cushmg 

In both these diseases hjqierglycemia is 
frequently present and it is reasonable to 
assume that the disturbed pituitary' function 
IS related to the disturbed carbohydrate metab- 
olism and the osteoporosis More studies on 
larger senes are necessaiy'^ in order to see if the 
data gathered on the group represented m this 
article are home out If so, there is no ques- 
tion that the etiology of Paget’s disease 
osteoporosis, and other alhed bone diseases 
will be nearer solution Definite subjectne 
improvement is noted in Paget’s disease by 
the giving of a measured diet plus insuhn We 
are not prepared to say whether this form of 
treatment will arrest the disease process One 
case receiving this form of treatment for more 
than 4 months shows progression of the 
process in the skull although subjectne im- 
provement continues More studies along 
this line are necessarj’^ 
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LONGITUDINAL OVERGROWTH OF LONG BONES VTTH SPECIAL 
REFERENCE TO FRACTURES 

J DEWEl BISGARD,' M D , T A C S , Omaha, Nebraska 


S O well controlled is the normal longitu- 
dinal growth of long bones that oppo- 
site extremities constantly maintain 
almost equal length throughout the penod of 
growth Of the factors and mechamsm by 
which this control of rate and duration of 
growth IS accomphshed, we have relatively 
little information except for certain data con- 
cemmg the influence of certain endocnne 
glands It IS evident that the influence of 
growrth hormones must necessarily be a gen- 
erahzed one and the effect, therefore s3Tn- 
metncal That the growing portions of bone 
(the juxto-epiphyseal portions of the dia- 
phj'ses) are responsive to other mfluences and 
certainly to one which can alter groixth in one 
or more bones independently of the rest of the 
skeleton is manifested repeatedly in chnical 
deformities But since these localized dis- 
turbances of growth are observed only in as- 
Maation with pathological states, it does not 
oUow that the factor responsible for them 
Pajs a part in normal growth Depending 
upon the character of this local influence, 
groirth will be accelerated or retarded and 
CK t in either asymmetrical overgrowth or 
s ortening Evidence, both expenmental and 
nical will be presented to show that these 
of normal growth are 
I caused by a prolonged ab- 

^ blood supply of the grow - 

h5 bone, either a prolonged rela- 

c h\peremia or ischemia 
npn surgeons have had the gratifying ex- 
° obsemng m a child an extremity, 
as a ^ **^^hes shorter than its fellow 

ndin uimon of a fracture with over- 

'0 f’^gnients, show accelerated growth, 
aeai ^ or years later both extremities 

ql ^ equal in length It has also been 
umon takes place without 
only a small amount of 
fractured extremity may 
Its f u ■ f’ucome considerably longer than 
ow Reported in the literature are 


numerous illustrative cases and a few^ m which 
a shortemng as great as 3!^ inches has been 
regained This interestmg phenomenon gives 
rise to speculation Is the shortening over- 
come by lengthenmg at the fracture site or by 
acceleration of the rate of normal growth at 
the epiphyseal hne^ If the latter, is it a 
response to a hormonal or to some other re- 
mote regulator) mechamsm or merely the 
result of local factors assoaated with the 
trauma and the repair of the fracture’ 

An expenmental investigation of this 
problem follows 

REPORT OF EXPERIMENTS 

Twenty-five kid goats were used and all 
were less than 3 months old when subjected 
to the imtial operative procedures All opera- 
tions were performed with ngid asepDc tech- 
mque and all but one wound healed by 
pnmary intention Tw’o goats died, one from 
acadental injury 2 months after operation 
the other from unknown cause i month after 
operation In all animals in which a fracture 
had been produced, the fragments were mam- 
tamed in the desired position by dressing the 
extremity m a non-padded plaster cast To 
assure accurate maintenance of position, the 
fragments were carefully held by an assistant 
while the wounds were closed and the cast 
applied Immobihzation was mi intained for 3 
wrecks at which time firm umon had taken 
place in each instance Comparatu e measure- 
ments of growth of both the operated upion 
and control extremities were made from 
roentgenographic records which were obtained 
immediately after operation, then at month!) , 
and later at longer inten'als unPl the ex-pen- 
ments were terminated These roentgeno- 
grams were made wrth a preasely constant 
technique and with the lateral surface of the 
extremity in mtimate contact with the film 
The tibia is so superficial on its lateral aspect 
that error m measurements from distortion 
would be neghgible How oxer, the measure- 
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r« I J A Cauji rnnUft to rqid ( ( ) Tila«c<n«ti 

oU ( ) Ut uIm *ult m « v« tw < h>^ TVImct 

( ) N«rcMl Ubu (j) L^tCibM4»crlLiUicT fiyaoMU to itwird nd inoH 
WTu vftrnisot csauif ifaoriraci| 1 isSntrus U) ud 'j) fevtariFd Wt 
Axj oevTOftl rifkt Qtm r? ^7«4Htrepe«cw ^M«eeJ^ fiM£0rtrra/*kc4lnar 
TW cfaoit Ite A f<Tac«* a kajitk i« U* tv» mj a aVi r* U umU? alertM 
onr ■ penod el 4 moet^ cla «a el tho tot enUi. iJw« n* ihvt«JDj( el | 
tmCbaictm ThuMi rnloeddmof (beMt ooetkiAd/or eve t)> both nlmcixs 
ikcmM lc»fik U^na; the fairth md poetiv tbt Utct tnd tihe bent 
t 5 aaPnarteo thai tivecietnd. bet dcnof tbo trrtl) noetk tka ind aa addi- 

tMta] nOuBCtar vcre loot li maiiTiiit ib a aborUaiat el wJhioettT 


mcntf from ttWcA the remits the eiperi 
menti were detennhted wrre obt^ioed directly 
from the poftmortera tpecimeni 

ENPCTIHDrrt 

5 fncf I 5 Aftrtoi/*/ from OifmJlng 
of Frtgmen/t 

In thb fToup of cipoUn enu there wm» 
rewoduced the condition encoantcred In 
dinicA] frectures In which imlon Ukes place 
with the frifmenta overriding 
ExgmmfnJ A In Ltd toaU, approittnaldy a 
ud j of ft, aboTteuBf «a* (vodaoed m the 

Idt nbta by cautinf arerndnit ot tnpaeiiU In i 
anifnal^ tbw «u brov^t tboet d<ljbmtd7 in the 
ot^ vuBteBCMwallj torn dipptnc of fnpnenU tn 
a too loooely applied Oft Aaaboun ja F.fore r tlw 


ahppmf dad not occur oobl a/ter tha bnt £1* bai 
beu nade, vUck «u tcrcnl bwi alter tbt mt 
had bees apphed 

Id (idi ajuiml the ilvlt of ibe (rit tika «tt » 
poaed aad fraeiared by a tianamae aa» caf 
njdit tibua aert not duturbed aod »er»ed aa ifrWt 
oerc^ cootTtfa lavctaljatioa taa taaiata aeq u 
a pkater caat for j aceLa, owoa m e*<i 
helm Era at Uia end of that tuae >lea*utJ*c60«< 
groath aert wada trooa penoebe roeatiiaofrim 
ud from tha pdatmortetn apeamena Tfc* ferortj 
ar« aboan m Table 1 and tbtaa of rea P»t an 
tOnaUalcd la Figure 

Actnal meamrenieo ti of the aatne itoiti ®* P** 

aceteoa ip c u me u a awe. fractared >aj 5miflinietm, 

coolrot rOT naDuaetm fba aflceiemw a®” 
onfiaal]/ j miUnDetm bad beenroe redoert 
JCni • faj I. . oi «Jr > • S' 

onraal abartennf of j millijnelm »aJ rryaaao^ta 
Ibereccad njoeth and toti bbm itiaaioed wpwi i» 
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1 M ^ I B Colt 34 Prom lift lo npht ( i) and (;) Tibias of foat lo 
old jvith ends of ihc shafts marked with shots placed in drill holes in the cortea, 
lelt tibia fractured and otemdinp nath shortening of t s millimeters Plaster cast im 
mobilization Right tibia is the control (3) Ixft tibia S weeks later (4) and (3) 313 
operation shortening of onh i millimeter The chart shows the progre-— 
sue reduction of shortening from 3 5 millimeters to t millimeter over a penod of 7 
months j’ and D designate provimal and distal ends of the fractured tibia and show 
the amount of the reduction of shortening which look place at the R-<pe-ctnc ends r 
millimeter from the iiniaimal and i 5 millimeters from the distal This was detcrmine-d 
irom the shots which have maintaineal feacel points that mark the positions occupie-d 
'’^1^'oall) 1 )} the ends of the shafts from which gniwth is measure'd Note that the 
Snots have remained equidistant showing that all growth has occurred at the ends 
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"ed r m ‘ ihen the fractured bone 

‘'*ctoeih v,J Uunng the nc\t 4 months 

' ' 'I'll in nt ^ 4 millimeters 

'"''Uhl I • s millimeters b\ the end of 

1 I in months later in a shortening 

j "I'Uimctcrs 

s.ifLj* '"''C'nal shortening of t millimeters 
r eroiMh f*' * 1 months followetl be an 

“1 tb I," * s millimeters be the end of the lifth 
’ "c ts! a'l months growth 

friio.r 1 V\ mic from both tibias so that 
till a was I 3 millimeters lorgcr than 


the control at the termination of the eapenment 
months after operation Thus the maximum gam of 
4 5 millimeters was retained constantle during tlic 
last jJj months of obscreation 

I^pcrin ml fl To determine from what portion of 
the fractured bone oeergrowth occurs, fixerl points 
from which measurements could Ik made were 
establisheil in the 'hafts of both the control and 
fractured libias in twin goats to dae s old This was 
nccomphshcd be placing steel shots mlo both 
proximal .and distal ends ot both tibial shafts The 
anterolateral aspects of the ends of the 'hafts were 
exposed holts dialled at measureal distances (a few 
millimeters) fmm the cpiphe'cal hncs and into the 
holes eeerc pheed oecrsizc shots which fitteti snugle 
and prolrudeii 'hghtle from the external cortical 
surface The epiphe sc.1l lines were not cxpo'cil, tlius 
aeo iliiv the danger of grow th disturbance from this 
cause but were locitml be means of soardmg with 1 

tine needle 

The mid «ba(t of the Icf. tib ■ was the i exts c-I 
and frulurcsl trat'ee-<rle be i-e' i o," a sat 57, jt 
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Tb* actcuU muKcmaeoU ti Utc^ rnllre tmfUi o# 
tbe aatopi> tpeaeina «erei frectemf 1S8 inflO 
mcicn, cxAtret i^waBtmriav Aa.«rtcitLsl*boft«n~ 
Id| of t j milhmKcn «u redDced to i BKOicactcr. a 
uQ of a 5 mflliKctm, of wUtb r 3 «u gam at (W 
oiaUl nd aad ia at tac pconAii <ad 
la goat J7 aa odglaal iboricfifagof g raniuwtm 
had become reduced to 7 3 cadjcnetm at ih«tliiMQf 
KcVlcstal death Tt da;^i after operaCkoo. Tbbpln 
ID kogth of I 3 miCbmrten took (dare ptiodpiOy at 
the dotal eod. 

In tVib terin o( crpenificnU In tboao that 
foUorw the totfll (ogthf of each pair of the 
other pniKipal loof booes (the femur and 
tnctttaj^i M both tbe opented upoa tod the 
CDfltfol ext remlllee) « ere onip ared and found 
tobeemtaL In thU and ia 7%^ rcperlmenl la 
which the end of the bone* were matted with 
abota, meoaumnenU tbowed th&t tbe tboU 
remained equkEitant from the be^nlng to 
the terml nation of the cTperiment- It U 
appaitnt, therefore that the redudloo of 
*K^rtenlng of the fractured tiblai wai accom- 
plhhed an accderatloa of the rate of 
growth thwt no length was gained at the rite 
fracture and that tbe fact« reaponriblc foe 
the accelerated rate of growth waj rtrictly 
k>cal In iU effect Influencing not even the 
other booei of that crtremlty 

It may be argued ib«i the preaence of the 
abou T^w the e^pltyaeol hnea might Influence 
groarth to the extent of Invalidating tbe er 
perfmentaJ reaulU But alncc ah^ were 
placed In both the operated npon and control 
broea, any eSect that they might have re 
suited abould be equal Id both b<xet and tbu 
wouM DOt canse error m rasoJu baaed upon 
cooiparative meaauremcnti Abo It should be 


that tbe same procedure carried out 
mtl^ the a«of rijota In the fim nperlmeot 
of scrlev gave rise to iSghtly jmtn 

accclcratkm of trow th w it mould amcir that 

tboti influenred growth little If at attT 
SennJI SlmHmlMi frtm Bltci fUttcUm 
Since It Ii Inrpoaribie to determine acen- 
niteiy the amount of ihortcnlDg mhich rewJttd 
from overrldiog of fragmeoti b the forigoin| 
erpenmenta. the foOowbg procedare was 
careied out In 3 kkl goats. 6 a, snd tJ rels 
of age 


Both ewdi of bolk titui «f ctA 
•elaaj sen nwAed sitb itnl aretUo u docriM 
aboTT *1 ben a •egnest of tbe *bdt cf eseb n|^ 
1 «u rtfiwned sad tbe frajtneU* sen t[T*|W 
logetbcT mid) ibortenJog equal to tb* kaftb * 1 1^ 
tegnent tttoovmI Ibete wot *4 H, sai >; «lb- 
Bwlen (oeg Earfi r te wed •egeurt sa* ipfrt 
(ongitadiaallY bto three pftte* wweb en wed h 
gsmfu to btWge tbe tn-ctmic baei, ooe apgbed a* o 
inlrenedallsrv peg and twu si oe lar grsAj TV 
pcoftka su snursldj aalntsieed by ss Maitui 
uabl the souadi sen dowd sm boi padded 
plailer ct>t* spewed 

la ou rat iba iDlntDeduIbJT *biTT*l 
lata tbe mvtal fregDest pendniaf sagtodn ud 
wUUpwi-eit. protooU fre^nt ended ud 
pCTdiuded ibreugb t tt ibk tad s iwAll wmit of it 
•eqoeiljrated. Co m eq u ralJy data frao lib l aiw il 
staDotoaed 1 a tbe » otlu^ oiuca ptwa m tb 
nd-oe appoatboB sad wltb rad tbpAwal KoeW 

gm o gi ijiac record* sm nad* Icmedwtrfy after 
opcTstlo^ j seela later alter rewernl td ii* oCi, 
sad Mtiodicalh’ cmlil tbe aafmab sire bled 11 
teoetM after opwtdoa Data triwi tb**e *ad caw 
tbe actual maaurenwnl* td tb* poatjiaeieo ^eo- 
sre ibosTj lo Tihfe IU IlhiatTttiTe r**®l 
MDograjn* of one ■"'"'■i, goat »> are aios* a 
Vigut *3 

TABLE OL — COtT j8 
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hr 

hr 
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H* 

1 >* 

' 0 * 1 

1 u 

lo* 

m » 
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1 •* I 


n 1 

1 'L- 

^ W I 



L-U. 

1 J 



. — 1 

— 1 


From ictoal mtanu i iii i r i l i td tbe 

tb* total leagth* serei f«u™ tt*a »5 5 

onllijBetei*, and frietsJtd 190 odlUaetera. 

TV: oMMl abnieiMt ot U tmB une^ a* 
tight hhMbraiDeirrrforedt 5 
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'hlfc ^ From left to right (i) and (2) Tibias of a goat 8 weeha old, both ends of both 

of the needles The left has been fractured and shortened 2? nuUnneters bj resecting a total segment 

ntht II thJ longitudinally into three pieces and used as grafts, immobilisation in a plaster cast The 
shoits that control (3) and (4) Show the same tibias 2 months later and (s) and (6) 10 months later The chart 

fiiJt month shortening of 25 miUimeters was reduced to 16 5 rmllimeters The greatest gam took place m the 

“d distal occurred at the distal end is shown in the column marked P and D , promnal 


^lera occurred at the distal end and 2 o miUimeters 
om-wi Most of the overgrowth oc- 

omed dunng the first month 

slinri^n.j^ expenment, the nght tibia was 

the inillinieters by resecting a segment of 

M length Dumg II months of 

rcmarnL^^ niirnmeters were regained so that there 
of irhirii A shortening of only i6 miUimeters 

and A »nni were gained at the distal end 

and 4 at the prolimal end 

old ^ ttvo Lid goats 8 and 12 weeks 

the descnl^ was repeated with 

34 and that the nght tibias were shortened 

discarHoa* ™t“®6ters, the resected segments were 
irtrE ^ grafts and the fragments 

dni^ ^Pprosimation with Lane plates This 
nhether the presence of a 
Powth arid 1 added mfluence upon the rate of 
Se coiilrT^ also to fix the fragments so that lengthen- 
“nctn-Bhb.'^fwS® ^t tie fracture site, it being 
boa of „ * c*’ ®“§th could be gam^ from deposi- 
n'^viousyf-T Detneen the fragments It is 

Penm(>ni» i t®*,® “d not occur m the foregoing es- 
from the fact that the markers in Rie bones 


had remained equidistant throughout the penod of 
observation and that the gam m length could alwaj s 
be accounted for at the ends of the diaphysis distal 
to the markers 

One goat died a month after operation from an ac- 
cidental crushing injury of the chest so that data was 
collected onlj from the one remammg Sena! roent- 
genograms are illustrated m Figure 4 

TABLE It' — GOAT 29 


Days afUr 1 

operation 1 

o 

34 

1 

1 

73 

1 

no 

iflS 

3 OS 

Lcn^ of ; 

tioial sha/tsj 
m nun 

Control 1 

laS i 

1S4. 1 

rfiS ! 

177 

187 1 

io 6 

Fractnred 

no 

”5 

t3l 5 

145 

*55 

176 

Sborteoinc m mm 

4® 

49 

33 5 

1 32 

4^ 

30 

rained in mm 


[ Lost 1 

I 5 5 

I 5 

1 0 

1 3 


The total lengths of the tibias at postmortem 
examination were control 222 milhmeters, fractured 
IQ2 milhmeters A shortening of 38 millimeters was 
reduced to 30 miihmeters, a gam of S milhmeters 
5 millimeters were gamed at the distal end and 3 
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Tif 4 Lya rtaM t TT B Gott jq I raa kfl » ( ) laJ ( ) TthM al rat I rati lU *ul 

bMh sidi gf bolt ihafu nuked <mb (ted radlw. Cb« Ut bu W* ibartf^ jt adaMlm Md 
tlw frafneoti &Kd vilh c baa* pktc turminh in— m ^ Dfkt a tb* raral cea 

troJ U Tk« tborteied tibia mDotb Utar ted (4) tad (5) betb blui I uoatba hi>T Tha ctart 
tbon tW tbi arigtnal tbertanof t/ j$ BflhairUv* hai beta ndacad te jo odbnrtm tad that tba 
aaltr portiga bai o catr ttd at Utt data] tad ted O ladxila p am ^i ted dattl ) 'fite tkd 
taaat arat nattoo o< Fyrtk oeearred duriag tba tccood ad dmd aaalkj 


BilluDCten tt tbt pcmimal cod l>ma( tha fint 
mootb tbe iborttmof wu iacrftaed i unfliiBeteT bot 
donsf tbcMcmd lOoaUi 5 5 nuILoteten aerv famed 
The major fmla took^ plict asnof tba tecoad moatli 

[q this teriet tn eract meuured smotrat of 
abort coing wma prodaced u & baafa from 
wliidi to detenmne tbe AddltfoiuJ length 
gained from an acedendoo of tbe rate of 
growth whicb uc owl to be uiufonnly greater 
than in tbe ouw acriea of cipeHmenta. To 
account for thli larger orergrowth two a 
planatlona are poealble The original aborten 
mg waa much greater creating therefore a 
greater demand for compenaatory accdenUioa 
^ growth More plauaible la tlm aaHunptwa 
that a more ertepriiT and prolonged do- 


turtsance of droilation occurred ai 1 reaah of 
the n»re eiteniive operatrre procedurea and 
had a greater and loogcr itlimdathg efftrt 
upon growth. 

ft ia Intereating to note that the nerdki 
whldi were placed at right anriei to the ki(< 
aril of the ahaft became ohuque aa F'^'^ 
progreaaed as does the nutnent canal of ear* 
bone. 

Small! FrtciitrtnUi^0Shtr*ni^ 

In all of the foregoing eaperimenti, ot 
aervationa were made 0/ catiemitiea In wbeo 
a bone not only waa frarturtd but abo art 
abortened ai a remit of the fracture, lb 
eflmlnale tbe tnflueiicr of abortening and to 
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TV ^ E^>«wtitnLB G«i.lu rwm fcfl to rii*t 

trtboUtjtruof caoeU u>d S UAlh A 

tnasrc vitVan tWiewc bol «iOk Uitcnal froitM koo 
rcootud V •^rrrrwth *0 tbit h hM brew r j nCbortm 
iac«vT (boa lb* oppdBU •oml aba K wkm •«« 
srd 

TW ckari tbiii tbot tb« miUR na ocranTti teiac 
tbcwcwlaMLh 


tk« tod of the period of oboeniuoa 7 looetk* aHer 
epenUon The tmxLxram nm <3^ t mlhaetm oc 
corred u the areoed eooqui i 5 ■uQieaeten «m 
fuoed at data! eiKt, t naUiaecer it (ha protunat 
ei[d 

Es^mrot B B7 the prortdurc /oat deaenhed 
the dbia of a male mt 4 «eeka oU «u fractored 
trtta^tta d y aod the (raemeata aecored m ead-cw 
appowUoo aith a La«e pate, ao aa to tnalnulw the 
onilnal length ol the bow The erperimeot diflfTcd 
from the pncediog ooe in that ao ated ibot market* 
aera ctaed and tut lotemaj &xatiaa «e* vtihavd 
Roentfi Mjcnj ajn* taken at the bepnsiBt tod at the 
toWsattoa of the eapen roeat 7 raontha Utcr arc 
tHuaUtted u Fifurc h Tha meatorrmeala acre a* 
fcfioaa 


TABU tT — OOAT 33 
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Tba total lesgthi of (be tibau ohtamed at autopay 
aara, haetttred 133 rnifljnetm. centrol i>6 BBtlh' 
[oeten Thai tha fractoiad tibH aa» 7 nnUimeten 


ioofTT thaa Lb« ttormal (nutrof) 
ttaa loct ia the brxt month aad the 
took place dunot the aacood noatk 


Ooe oalimeter 

laaaaiaia pii 


In IhU RTDup of apemaenU to iccderati» 
the me of growth occurmi in fnetuBd 
bone* which wot never ihortcr fhin il* 
oppsritc Donwi* and tince ibortciiinj oos 
eiiftcd h U inipoailble to erplaln tie orer 
Ipowth npow the biiia of a coimeaatOTy ad- 
juitisenL The acrefentaw ol growth aa 
confined loldv to U» fradared boftei, the 
Other bone* oi the otrernitj grew at the aarpK 
rate ai thewe of etch opposite or coctrd 
XleaaumncTtU of the marked boom duw that 
all of the overgrowth took place at the fodi 
of the bones 

It bobriotrs thatafnctareladtaln abcee 
the Mjne abnonnal increase in lu nlc of 
emrth, ifrr»pecf/»tro//if /rtrglA, and liat ihr 
rcqxmaible factor U ked m it* actioa afect 
Ing only the towolved booe 


Sma/l Sier(eTiJM//rfm Greefi ArrttJ 
The b\-e9t[gatk« thiu far hu deth edj 
with the ion^tudloil growth r aponae to 
abortmlng In &on la whkh there 1;^ bets t 
bresh Id tssu&uity If we asnme that the 
aboinnally actekrated rate 0/ pertti wtJci 
occomd bad been pro\T>ted by soctt cod- 
pensatory irgulatiag roechankm, thb ■*(« 
ropome *110016 occur in the pttienot 
•hf^aing icgardlcn of caose. 


TVs m each d j r*U, 4. 4 ud 10 di 
tW(efUD|of ooe e^treoutT ■« produced I p 
•a® FtmUi Itojb ooa eno of ooe bow boo l* 
i*ro»fQ*l end of tha niht hsmeiu* o. » td oab ud 
from Uw dauJ tad ol the ngfit nba m i 
armt »a* accomplwhed by ecpcaiBf iha rp T* 
be* aad te»B\ lO* « modi erf the c*cld»*e *1 

• jtboot p«doa g «a eT»ph>*ed t-^wo ^ 

yiniiu lei* then moruaed iCTomtlwu»«aa«W®wm 
mlcs liter tha method of Pheemter The rod" 
fitnofi betieeo theepipiiaei inddaph\ w»F5»^ 

Uamdedgroath ^ of lha ^ of^ 

of thaa three booei .ere mwied * th 
pUced It mesjared dwtanco trocn U» * 7 ^*^ 
hw, rbe ftOo* bows of the «^terd » 
trooDtica acre ttied for eerntroh. mafUn* ^ ^ 
ewk ef (be t 0 bumen tod 
at tba trba Tbe crpenaeiiUJ 1 ^”? ^ f.P ?. 
oajed more deariy in Figure 7 than b 
rVi^^lxm abo 16 Jetrmtadu the remit * 

I of & fpim^U uKf ti» reidt m caortteH r« 

that obUmad m tba other* 
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of ewh pair of inimeri ind uX the proimial 
endioftteoaepalroftlblt*. Attntofay the 
other bone* of the shorten ed eTtremlty In 
wxh anlr^ were compered by meutiremeoU 
with the •ame bone* of the opposite (control) 
exlrtmity ntd found to be equal in length. 
From the befbning to the end of the eTpcrl 
ment, e*ch pair of ihoti (In bone* containing 
two) remained equldiatant, ahowiog ns in 
foregoing erpcrmienU, that no length had 
been gained aJong the shaft, but all at the 
end*. It u apparent that oo attempt wat 
made to offact the progreaaivc abortcmng 
which reiuited from growth arrett There waa 
DO evWcQcc of a corapenutoi^ acceierauoo ol 
growth at dther the nnarrtated end or In the 
other long booei of the citremlt\ From thcac 
obaervatkma, It can be dednced that there U 
no geaerai mechanlim bv which the body it 
capable of CBusng an acc^mtlon of growth 
in a Urtdted portion of the theleton The 
apparent adjustmecU of diacrepanoo in 
length of ea^em itki are probahty alwa)** 
meray inddeatai and the result of kM^ 
factor*. 

Stna I finncimiatary DlMtfboMces 

The er peri mental obaavationj tho* far 
iDdknte that growth depend* to a very large 
ertent upon toe ttate of the Mood of 

the growmg portkxi of bone, Thi* aene* of 
experiment* waa dealgned to teat the inflaoice 
of gro** dittarbance* lo tbe clrcalarion of an 
eoare extremity 

Eiftrmexl A lo j lod feats ■ppmiimulj t,Xj 
ud j >ecka chi, bodi the icsKnl artery **4 vein w 
otu one Lfated joit beknr Poopert t UfamenU 
No fUfreae or other CTrOcace al clreol*(cr> <D»- 
toitaacc aerpt (oc tnauent cofdaes* of tb« de 
t el op ed and chmu tb* penod of obaerratiao of f 
mcetbtgrcntbof uDoogtictmot that eatmutyin 
tad) asiioal profreiaed at tba sasse rate as dd thoaa 
of the cootreJ of oppoaJt* oomal cs treroty HieT* 
was oo ihfleraK* a the ksith dI tbe booM eo the 
t«a ■ides at poatmortem enmmooB 

Jo r foats aj^projoeutdy 4 aeehs ol Age the a 
tcnnl ihac ait^ and vaU of oea lec acre lifttcd 
• ith Uteatroe rt^t lo cate animal laere was a ko* 
0 / a portJca of tbe boof 

It wvald •pP«*r that a refatfnefy oottnnJ 
blood supply n»d been rtpkDy e*t*blijhed 
ihrongh oilateral arculatkin 


i?“*«<5kUr»ubrt.n.ik 
■|w Ol s and 8 aeeLa, an anastcaiMis «u wick be 

t«e« to* ftmofal artery and vein if ewe kt Dm 

to tbo teehnlcal cf ataiiaf aid: \ewek 

of Moeh my gnatS caliber eeiy tto finks »m 
obUloed and fa) Ihm, the hret abch pilmij, 
inaecfiatdy after openiM ksd Tt^[^n|[ll to tte 
fofloalBgday At aatofidc* fm 4 lo 7 
opmbofi, tW TtU m each hats ace an nopktd 
oUzlented at tbe wte of aBSAonkaa tal the tittn 
was pateat la aJI aalaiak, tbe ceCfwjaUe 
boots of opfnrite cxtmutles were eqnl b ki|a 

KsAmmeij C la tbls series of eeperimeats t 
wocM teem appropnate lo refer to a piTMOwpaU 
catjoo ot tbe anthor iD«bch{twsssboi.itha1s\w 
(Mtbeik detwmUoo of an ertrenoty does oM slur 
Ibe rata of growth of that a tre ml i) TV t* ^ 
BaeiiU were carried o«t in kid foaU sad a 
and deoerVatioo was tcconipfwVd by nseetK* •( 
(be tombac tympaCbenc pa^ba aad (raai cf sae 
aide 

wtcmrtTiATioif 

The mull* of this Invntifptno ma)* be 
stmunjarlxed brfe^ u follows 

I Lenglhoung in excess of Dormsi ctftun 
lo growing bones leUowiog hsdun The 
grtotest lo leoglh tiha pUce b the 
secood mcxolh, bet coctlooe* sf a Doch slower 
rate for at least seven mcaitha. 

3 The acts* Istgth b gained at the ttth 

of ti» shait throti|h an tcctitfitkw b the 
tale of oatrofeiiesb, or m otAtr uords, an 
inorase In tbe activity of tbe procewn 
ropODsible for norouJ growth 

3 'F.T f e aa i ?^ growth occoT* Inojctlh e of 
the kaigth of the bocc or of tic necewffr 
equt^itg the length of eitrraitle* It ro 
shortening emits, actnaJ ovagio'th renlli 

(the fra ctu red extrend ty becoming V»g« than 

the ruxmjd one) 

^ Since cicmivt growth II locaEacd to «w 
extremity and uiuSLlly confined to the frac 
toed bone, It li bdi^ that the rtiodio 
n»noo*ib)e foe It ii like* be local. 

« Sbortodng alone in the ahstntr of * 
fracture did not caoae an acceJenti* « 
groi^ Thu* It I* apparent thxf if 
compcQaatory mechanism within Uk body 
which b capable of regulatiDg 
effort to malntjdn eqiiDty fn tbe 
extnamlies, abortenlDg alone tk« oM ^ 

thjsmcchanlinL It must be cmctdtd tn<« 
fore, that the fiacmre and the repaf*^ 
procoaei supply the itlrouio*. and h b 
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gested by the results of the experiments that 
this stimulus IS merely madental to the pro- 
longed abnormal status of the arculation of 
the part caused by the fracture and its subse- 
quent repair This contention is also sup- 
ported by dimcal data to be presented 

DISCUSSION OF THE UTERATURE 

The literature contams several reports of 
fairly large senes of cases in which fracture 
shortening has subsequently been diminished, 
completely compensated, or overcompensated 
From a group of 75 children, i to 11 years old, 
mth fractured femurs, David was able to 
obtain careful follow-up records on 71 In 
38 cases, there were vanous degrees of short- 
emng, which disappeared within 2 to 15 
months after fracture 

Burdick and Sms obseiwed 118 children 
wth fractures of the femur m which there was 
a shortemng at the time of umon of the 
fracture of to 3 inches In 53, there 
n'as no shortemng by measurements when 
seen : to 3 years later, m 14 the shortening 
dummshing and in 43 there was no 
ange In 5 cases the fractured leg which 
was longer than the normal at the tune of dis- 
wiarge from the hospital remamed so, and m 

V ^ ^ same length or 

'g % shorter, it subsequently became 
onger than the normal one Bruns reports 20 
ttS children with fractured femurs m 

shortemng became completely com- 
penMted as growth progressed 

stated that “fractures of the 
banc f®iDur in children frequently, per- 
cause stimulation of the 
cb.la ^ injured bone ” He reported 5 
unm j shortemng at the time that 
frart'' place, in all of whom the 

1 ^icnuty not only equalled but 
normal one In i case 
Pcts^t^ years, the overgrowth had 

Simdar observahons haVe been reported by 
tots V. ^-nd others All commenta- 

cnon attempted to explain this phenom- 
Densat^^^ basis of a generalized com- 
mechanism by w'hich growth is 
1 " accelerated locally to estabhsh 
length of the extremities Contra- 



F15 8 Boy 18 years old with shortemng oi lyi inches of 
the right leg from arrested ^wth at the distal ends of the 
tibia and fibula The epiph)’seal cartilages ha\e been 
destroyed bj an extension of osteoraj-ehtis of these bones 
into the epiphyses and anUe joint Smee growth arrest of 
the fibula preceded that of the tibia the foot became de- 
viated into marked ralgus 

Both femurs were equal m length by both direct and 
roentgenographic measurements Mowing that there has 
been no attempt to compensate m these bones for the 
shortening 

dictory' experimental evidence has been pre- 
sented and equaUji^ contradictory chmeal data 
follows 

Overgrowth, localized to one bone or to one 
extremity', occurs in conjunction with vanous 
diseases which involve the extreimties and 
despite the great vanation m the general 
nature of these pathological conditions, there 
IS present m all mstances one common factor 
namely, a prolonged arculatory abnormahty’ 
of the part, presumably hyqjeremia The most 
common of this group are the overgrowths 
which occur with inflammatory processes of 
bones, joints or soft tissues adjacent to the 
epiphyseal cartilage Interestingly, it is in 
this group that overgrowth was first obserx'ed 



SURGER\ GYNECQU)G\ AXD OB^TETBICS 



In 0 B<i7 14 yna otd «uk wi HceUstf^cBM ( 
^n wteupMtn iti tIm Wt kx bu •'TCiTrwo uM becuM 
J kxlK* loof^ tb< MRDal n(tlt N«t* ktx 7 »nM •! 
I«fi»e p t*l30» trfk»l W thk 


Stanley {q i&4g PagrtfniSu OQierlniSd? 
Bergmtnn hi 1866 and Langabeck bt 18^ 
reported obaervatkaia of InorWaed leofth and 
tlJciiieie of bone* in 'wWcii there been 
kmg CDotlnoed Inflamm&tiaa Theae iiUlam- 
niatixy prx«iei are prinapally pyogetuc 
oateomy^ta and tubenrulous artnntk Hd 
ferick reported a gain of 3 ceothnetcra in the 
length 01 a leg of a giil 16 yeara old aa a molt 
oi metel) cfarooially inflamed anpcrtSdai 
ulcer* abOTt the knee Jdat which did not 
comniunlcatc frith either the bone or )oiQt 
Benign and ikrw growing malignant tcraoia 
near an tpipbyicti cartilage not infrequently 
acceknite growth 

Certain nriroary v-aicular aLnormahtic* aJ- 
njoat Invanably Indte ciceaiive growth in the 
affected oUeiBlty Brocaln 1856 reported hii 
obKrvaticKU of a boy 17 j^ean oW wbo had 


had an arterkn-enotB fiatuU of the thkh for 3 
ywf. The leg became 2 Inche* longer lino 
the oppoaite normal ODc. Kiauae died a cue 
In aUch the forearm contained a tmaitic 
ajterfereDoiii fiitula and had orergrown iK 
hiche* Rccentl} Horton rq»rted 33 cm 
aith congenital arteriorenoui of aa 

trtremhy In 18 there wai deinoeatnUt 
oi’ergroi^ 

faraelfn 1877 recorded a caaetnahidiiieif 
frat an overgrowth of 5 centlmetm In tie leg 
ablcb contamed cmgeettaiangrectaso Sbee 
then there have accumulated repQtU of ie\ enl 
aloiOar caaes, the overgrowth bang coofiDcd 
pnncfpaJly to the boom which contained the 
hemangiomaa 

Sfin^ and others hate reported the oc 
currmct of over gr owth In extrmlties iffarted 
irlth lymphangMctatic dephantkak 
SpeaiccT Aihauaen StUHng, and Grieg, have 
obaemd overgrowth in eairriniiks cf twim 
growing aubjeeta who have had omUterii 
vnifoee vona for a loog poiod of tlsn 
Aj QJnftnted is Flgim 9 keahsd oirr 
growth or gbantam li occakauliy m b 
iBodation with voa RedUni^iauaea'i aruo 
fibromatoafa. The coecharuisi in thefecaieiif 
Dot dear but b undoubtetQy a rmlt of tie 
pathoiogical favolvement cJ the nerve briodle* 
and b, therefore, pre»jmaUy trophic. 

cowcumowi 

I Shortening from overriding of fragment* 
In fractured ezttcmltiea ol chlMreo wBl fre- 
qaeoUy but not Invariabtr become partbl^ 
or totally ehmlnatcd by the acceiertticiii o* 
growth which Inddentaffr reaulti (ran 
flammatoey proceaa ioated by uinma and 
fracture repair For this reason. op®ath* 
coTTcciioB of iborteninf in these c»w* riwuw 
not be undertaken for at least 18 months fnw 

the date of fracture ^ 

3 Not Infrequently ocesrivc gro^ 
cause the fractured extremity to betwne 
iouger than the normal one. Thisf*m«fitf' 
if to occur aa suggested by ex peronw ^ 
evidence, in cases treated by ojkd 
and csperitllj when treated by the wlTOOUC 
lion of matcrUl for iuternal fixatloo 

3 Sbortetdng fr«n locaHstd anesfro^t « 
growth Increases until nonnal growth 
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mmates v. ith adolescence There is no e\ndence 
that the bod)' attempts to compensate this 
shortening 
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SURGERY GYNECOLOGY AND OBSTETRICS 


MOVEMENTS OF THE SOFT PALATE 

Wrm SyrciAl Rmarsci to ide Fcn»cno» or the Trjoc* pAun iltsoi 
WE.II WARCrU, XI B D 8 F R CS atp J UIES W Ttttt.T^ US MD FRCI 
KE«ci«Tir't?o*>-Tm, Ekoaab 


F or lome yrtr* »c b*\T been ttudyutf the hibc crn TTc J by mncoiA, prodwo tk 
the peUtophtryngetl viIn-c mechtitlim EusUchl&n coxhion on the Utoil 1.1II c 4 tbe 
and baNT never beoi entirely Batii6cd naaopharyni hat above the palitc. Rmadij 
either with oat own tnterpret&tktnft oc with down Iroin to blend lower down whh the 
the accounta given by othen, becaoie up to pbaryngealipoueiiroiialjtheaiJpingofiBryn- 
the preaent. It has bca ImponlUe to obacn'c geo* musde whkh, covered by fTmfrn.| 
the p a la t al moranenti except from the oral membrane prodacea a sharp rid^ ctnmc 
aaptti. medialty on the lateral wall oi the phtiyni 

Recently we have had the opportnnlty of joat bctxw and behind tbc tobc. 
observing the mechanism at work trom the The loimdatloo of the lolt palate a the 
•upenor or nasal aspect in a patient who palatal apowuo^ This sheet it fanned bj 
been the subject of an advanced basal the spread out tendons of the tenaon of thi 
cell cardnomt InN-oiving cjrtenaivefy the palate. Tbe lenaor palati tendon enter* the 
lateral nasal waH and the orfclL Following pharynx br hooking aroond the ptecrgold 
exdikm by our ooReagaea, htr Robert iuunulat, pterdng the bucdiutor as It does ao 
Whlda and hir Verrton lagreni to whom we Ona lo tne pharynx it Inunediateiy iprtids 
are indebted for the opportonity of examlolng oot into a thin ib^ attadred to the pcctoics 
the case the patient was left with a wide border of the hard palate in Iraot and odbg 
opening throo^ tbe lateral waO of the ooae freelv behind. Befortblsidingwithitifdlew 
andorblt throu^ which the whole of theoaao- of the opposlle ^ thk taidoo splits to 
phtiynx CDold » examined rearUly (FTg s) csdoae tie m’nacahi imile (Fsg. 3) At 
In order that the tnedmnicn may be more lachtd to tie under niTfatt of the pahial 
deiidy understood. It Is perhaps befpFti] first apooeuroala Is the gioaaopalalima, with 
to cooskler briefly tbc anatom) of the fonns tbc antener pfDar of the fances. To tte 
itnreturci coocemed (Fig *) uppo" strriace ol tbe apooeureds ere sttidied 

The aoft palate U attached to the hard tbeIevalora,thepbaryngcpalatinui,endtl« 
palate In front and to the wall of the pharynx fibers of tbe superior cociirtctoi wUch, sbra 
laterally In the resting stage It hangs down they cnntrict, produce tbc ridge of Puarsat 


lataaDy In the resting stage It hangs down they cnntrict, produce tbc ridge of Puars^ 
ward and backward Into me cavity of tbc 00 the pcsterior and lateral w*lb of tie 
pharynx. The space between It and tbc nasopharynx, the ao called paktopharyngesl 
posterior wall of (be pharynx (the naso- spHncler* 

pharyngeal ixthmua) can be yaried by tbe Tbe method* u*ed In tbe cTiinrn sao o 
media 3 im which will be dcKiibed aubao- tbe case were visual obaervati® trem s^ 
quently and Hilt variation la Important In and below under direct and 
speech, blowing, and de^utltion. The su Hhnninatlon. The palate U 

perior constrictor muide form* the portmor at rest (b) dunng speech, (c; during oefnra- 

and lateral waR* of this part of the pharynx, tko, and (d) durmg blowing 

There Is a gap the ilnas erf Morgagni, between * Af rtti It was noted tw the 
the npper edge of the mtisde and the base of measurement of tbe nasephary^ 1^ 
the itnll thiougfa rVil« the Eustiddan tube s cmliineteTS, and the antcrop^ T^ 

■nH the levator palati enter the pharynx, and urement of the n ascph a j jtifl^ ii,Vjti 
behind these the ronensa badges out the less than i centimeter 
pharyngeal aponeuroiii and baccophaiyngeal give a very (hflerent unpreasioo 
fascia fonnlng the lateral phuyn^ recess ^ «art *-•. wsa- J 

01 fossa of RosenmneOer The cartilage of 1,0 n 1 m 


J l«T w *• S'*" J 
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gamed in the examination of adults suffering 
from unrepaired deft palate 
h During speech This function is so 
mtunately connected with that of naso- 
pharyngeal dosure that we feel the mechanism 
of this should be first considered 
Nasopharyngeal dosure is effected at an 
extraordinaniy rapid speed, and analysis is 
difficult The movements will be described 
under two headings, and, as far as could be 
ascertained, in the order m which they occur, 
namely (i) the contraction of the salpingo- 
pharyngeus, and (2) contraction of the 
levators and synchronous contraction of the 
supenor constrictor musde with the produc- 
tion of the ndge of Passavant 

1 Conlraction of the salptngopharyngetis 
The salpingopharyngeal fold, which in the 
resting state forms a mere ndge, concave 
medley, on the lateral pharyngeal wall 
(Fig 4), straightens by contraction of its 
contained musde, fonmng an outstanding 
fold just bdow the cushion (Fig 5) This 
diminishes to some extent the side to side 
measmernent of the nasopharynx 

2 Contraction of the levators and the superior 
constrictor The most striking feature is the 
proximity of the insertions of the levator 
muscles of the two sides mto the soft palate 
In function it would appear that the action 
IS like that of a musde with two bdhes and 


I 


I hiu'f D dissection o£ normal nasophaiynj: A , Tensor 
palab, C, buccopharyngeal fascia, U su- 
^ c ^ustnctor, E, fasciculus passing to soft palate, 
i nil ^Oilus passing to internal pteogoid plate, G, inver- 
gold plate 




Fig I Photograph of patient 


an intermediate tendon, the latter being the 
nart of the palatal aponeurosis between the 
two insertions Contraction of the lexiator 
muscles (Fig 6) lifts the palate upward and 
backward, and the two musdes and the in- 
tervemng aponeurosis act together as a sling 
drawing the mucosa on the upper surface of 
the palate almost mto contact with that of the 
posterior pharyngeal wall At the same time 
the already tense salpmgopharyngeal fold 



Fig 3 The fonnabon of the palatal aponenrosis b> the 
tendons of the tensor muscles jI, Tensor palau, P, palatal 
aponeurosis, C, musculus uvul®, D, hamulus at medial 
pterygoid plate, E, nasal septum cut, F, posterior edge of 
hard palate 
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tiud Uie EufttchUn cushion ure pushed up- 
wuij tod bacirird ctxnpletiag UienJIf the 
claare of the isthmai. 

C*ntracU0n 0} Um nferUir cwmlruUf At a 
conridenbly lowef le^ tod alnwet out o£ 
light when vKwed froco tfw opper Brrftce the 
lynchranous actioa tiles place in the (upenor 
CDnitrictof muide, the tmtivene fibm 000 
trading itrongly m i relatively bread bond 
■whidi comet forward to meet the back 
wardly displaced palate and at the same dme 
narroidng the w^e oaiopbarynx from ilde 
to tide 

During continuoni fpeech the toft palate 
rbci upward and backward tod taka up a 
position of "readj'” In preparation for the 
more inercunal mov em eota, but yet appeart 
to rctnam aepanted a measurable distance 



from the potterbr phamjKcaJ wait Uteo 
■peed) b rapid and espedil]/ when resouocc 
Is sltemsted with eapVaive consoouta at b 
ndi wetrda as “uaseT ^ ntoveaeot b tda 
Imlv sJIgtit daring the opening and ckMlog 
of (he \aire, and moat of tbb racnoBnit 
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appears to take place at a level below the 
limits of vision It was observed also that 
certain sounds produce more movement m the 
palate than others for example the “k” 
causes the soft palate to nse higher than “t ” 
In general, voiced consonants cause the palate 
to nse higher than the aspirated consonants 
c Deglutition Dunng the act of swallow- 
ing the palate nses as in speech, and it was 
observed that when the bolus reached the 
back ot the tongue in the positions of the 
tendons of the tensors, chmples appeared on 
each side inchcating that the tensors were 
contractmg to flatten and lower the level of 
the palatal aponeurosis, and in this way to 
push the bolus on its journey (Figs 7, 8, 
and 9) In no other movement of the palate 
was any action of the tensors seen 
d Blowing Inflating a rubber balloon, 
which necessitates that no air should escape 
through the nose, produces maximum eleva- 
palate and tight bunchmg to- 
gether of all the walls of the nasopharynx 

CONCLUSIONS 

The movements of the palate in aU phases 
ot Its actiwty are difficult to interpret and 


correlate with inchvidual muscles The diam- 
eters of the normal nasophaiyoix are verv^ 
much smaller than might be imagined from 
the ex amin ation of a series of cases mth un- 
repaired clefts of the palate All movements 
are extremely speedy and, on superficial 
exammation, httle difference is observ'^ed be- 
tween the nasal resonants and the explosive 
consonants But in general it may be said 
that the greater the explosive effort required 
for the production of a sound, the greater is 
the elevation of the palate and the more firm 
the nasopharyngeal closure It would seem 
that closure is considerablj’^ assisted b}’- the 
heapmg up of the mucosa by underlymg 
muscles, and it can be imagined that, as has 
been found m clinical expenence complete 
nasopharyngeal closure is possible even with 
an almost completely immobile soft palate so 
long as the slmg action of the levators remains 
mtact The tensor palati would appear to 
have httle to do mth the speech mechamsm, 
its activity being strongest at the time of 
deglutition, and it is for this reason that it must 
be regarded as a muscle, the function of which 
is to propel the bolus over the back of the 
tongpie 
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THE TREATMENT OF CARClNOatA OF THE ESOPHAGUS 
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O NE of the moit diic£nir»*faig probloiu In 
racdicke b tbtt ccncnnhtg Oie tratiDcat 
o( onlnoim. of the cMpbnj^ Tbcrc uc 
manr rmom for thli ^uttifinble potlrtusm chief 
of wokh b that thb lesloa rrpramts a % eiv bjh 
degree d natipiaricy and, iJ all dlagnoUK and 
nigical dtifiajTttea acre aohTcl, ultimate corea 
rarelj would be obaened 
Tlu fact that imJlgiutnt growtht In the 
Wfthagua have ads-UKKd to anldcnble alse 
before predocing < 7 mntoiDa, that the organ it 
ioicceaabta to tur^l apprach, that paliau 
who btNw the (Slew are rwuUj cfd ana ddaE- 
tated fnxn lack of food, and tbit haa 

cpccnmd Ifi the mi>3ritv of ojki before the 
(Qaeaae caij be lecofnUed, are other ficton that 
add to thb fecUaf « bopeieMoeaB 
Although direct Ttfoalualloo of every porttea 
d the caophagat can be obtained through the 
eaophagoarope. eariy diaanoali” haa not bees 
na^ and it H mjcatuoable * bether or not aoch 
a (Dagncait coula be definitely pnned If ooe acre 
fortemate eoou^ to obaerte a mahgnant ledou m 
the eady ln£ltiatl>e atage before nkeradoo had 
occ u rred- lodeed, fn caaei in wiudi tboe it an 
advanced innuUr camooma obatructmg the 
eaophagot, with urver^oo cf ceaiiy neama) 
mucout metnbraGc orer the growth, H may not be 
poaafbk to obtain a tpedmen of dwoe for mlcro- 
tco^ cnmlnatioo, that will reieal the trae 
cbauactei of the kaaoD. 

In few cate* fo winch carciooiiia bat Innilved 
the la^m tod the poaterkoM portkn of the 
the toman have beo auccenfoPy 
rcaecl^ and UiQ feaer growtha have been re 
IDO^ frofii tbe ihonudc portko of the etophagof 
For the loaat part, the reaalU frtjni auipcal 
mooral have been djtapoooitin g, and id the 


poderiakm, the patieot and his rcktlia dnold 
undentasd that the nak la a lormldihle ooe, 
eetu if ibe Immeduttf reault h apparently me 
ceaaful, a r tt ini e nce can be erpected ni a tnajcrti 
of caaet 

The lae cf radium and roealRn ta>i bat 
prtivtd cf tittle or no benefit, and U maay b- 
ataocea hat added to the dbaxnfart cf thepabat 
becanae of nanaca and vtciutuii aaocmt^ vdJt 
radatlA. 

The refoltt frcco the admlnlttralloe of had b 
leopcraHe malignant ctuhtMca hi other ngtoua 
of the body aoald aetm to Jiatify ihh fonj of 
tnatmt In cacchagetl caranecDa, ^ ne 
Bfojficut TBohs nate been repotted Bectrfr 
coagolathia of the kiiaD threogh the 
acDpc rivet proenhe cf predoedag bairtdal rmla 
la a few adeefrd oaea. In a case reosilT 
rep eat e d by hloerach, the patient hat r erT a hed 
wrf I« ft mceiht following thfi type cf trea tmerir , 
and there hat ac>t been any locaf or geDeral rwr 
mce of the growth. 

Intuhadco d the etamrctia* growth nay « 
Tr f »nph «h f H by rawing a RehioB tube, over a 
iwaflowed iflk thread, into the a t om ed i 
Ing the Jirn rirral eOQ tluuO^ the DOaC (eif* 1 
and t) or bv pl^rlng a metal ini* nch at the cae 
de^-ked br Souttar Cl 4. s) through 
(Fn a) I “t twed tia latter type «» t«a, 
ahhoMh U hat prjved of benefit fa many ca**- 

ThelieqiWKy of hanofriage and ip ccttna n* 
perforation In caae* cf caidaana of 

d»onH be cmpi**acd tn the patkiit birfcrt a ^ 

ofthUlypoatiiteTted fafa 
wift if tbeae compiKatJont arr« fa tbefatnba^ 
caopfAguf, the patient and ha 
atmbnte thesB to the ptewnco cf the 
The tw^ formt of thrive 


roafonty of luftance*, dcamhat e x c u rred in the meat frctioenUy enjjdoj^ The 

courae cf. Of Imroedlatcly foBowme theoperaUcio mechamcal chlilaticfi of tM 


courae of, Of Immediately foBowing theoperaUcio 
It a not my pag pe a e to dacDurage operaUon* m 
theae caaea, but w h oever aorgica] renwvii ii 


mecnamcai ouaiaotm ■ 

former abcoU nem be mm^tmtaada^ 
of audnocoa bat been defimtdy ettabfaW by 
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the microscopic examination of tissue removed 
from the lesion, and it must be remembered that 
gastrostomy is assoaated with an immediate 
mortahtj of more than 10 per cent Although the 
msertion of the tube toII perrmt food to be intro- 
duced mto the stomach, it rarely affords very 
much comfort, and can scarcely be spoken of as a 
palhative measure On the other hand, dilatation 
of the stncture can be accomplished with less than 
I per cent mortahty if sounds are passed over a 
guiding silk thread (Figs 4 and 5a) Undoubtedly', 
this nsk IS matenaUy increased if dilatation is 
attempted without a thread to guide the dilating 
sounds through the esophagus, or if one were to 
mtroduce a dilator through an esophagoscope mto 
the channel of the stncture (Fig 5b) The usual 
U'pe of thread employed is a size D twisted but- 
ton-hole sdk thread, and the patient is instructed 
to swallow five yards of thread at the rate of a 
foot an hour If swallowed too rapidly', the thread 
mil tangle m the esophagus or stomach and the 
ddaUng ohves cannot be passed over the snarls 




If swallowed properly, it will pass through the 
stncture m a single strand After entering the 
stomach and the cods of small intestine, it will 




becoote asebcnii lo that U can be miQed Uol aod 
ttaed u 1 psde (cc pafliag KmKk Mm than 
90 per cat of piUnitt aitb eadpb^di earaoaoM 
tie flUe to twallow toft or tobd fcnls alter 
dOalatton vitb a Ko. 4S fradt amnd, tad tUt 
^od oi nbd a«aU]) lutJ tnea 6 to i oeeU. 
Portber diUtatloaa «iU cooUnae tkt* benefidal 
retaU lor a lodebolte pnkid. 

Xn a few bcUtKea, pailenU co&y ba\e wch 
marted i^niptomadc ocwore of (be etopha^pts 
tbit tbej may be tmabie to twaUow a thread, and 
gastroatoc&j raaj be iitdKsted. 

Wlteneycr tbm ti prooouiKcd dj'^ifaacia, 
roentfoiologlcaU eaunlnatkn of tbe 
ibooia be d t loi cd until tbe patient baa maUomed 
a tbiead If tbit pcectaUaa it not obaenred (be 
barium mixture may compJeteiy ocdude ibo 
partially ofaatmcted eaopba^ a^ gaatroatomy 
nuy be otx a nrr 

In tbe rare cuei of eaophagobroocblal or 
eacpfaa^traebeaJ fiatuia, dilatatiaQ abook} not be 
attempted, but mtnl berDorrhaft irwB tbe 
grovtn ia cot a cootra-uidiailioo to BtretddoK of 


tbeatnctm. The idjTLkiSntiaD of dcidt by the 
rectum or b> tubeoUnemt or rntraiettaa ajec 
ticD abooid be orried cpdC before Abtiri* v 
gutnMcanv In caaea id nUcfa debydratke ia 
pracQU Tbii procedort may ia^ut* tk 
anaDoaio; of tbe cOlt thretd e^ cmualf >ifl 
reduce tbe lial tModated iltb opentice 
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From the Department ot Surper) » ^ ale ‘LnUcn.itx anJ the New Haven Ho<p»tal 


T he ectopic raginal ureter has thus far 
eraded the annals of urologic literature 
except for a few isolated reports It is the 
object of this paper to correlate the authentic 
cases, to add one nen case and discuss the subject 
in detail nith emphasis on an early diagnosis and 
treatment 

Hter re\aewing raanx of the cases reported, the 
author has been obliged to read the original 
articles for authenticitv In manj instances the 
copied reports nere found to be incorrect The 
ureters instead of empta mg into the vagina 
opmed around the external meatus in the \ csti- 
bule, on the labia, or their openings were not 
dennitelv located Other reports failed in the 
nistorj and in the operaux e findings to give con- 
mang details to nmirant this classification 
cpaul reported the first ectopic \ aginal ureter 
m ^ autops} in a newborn child in 1S52, 
M ^ reported the first clinical case in 

1007 Albarran was the first to make a exsto- 
^pic diagnosis in 1897 Of the 22 cases reported 
^ a\e been c\stoscoped and onlj 4 have had a 
‘^tbonal test The remainder were acci- 
^uy discoi ered at operation or at autopst 
* ^hich the author wishes to report is 
‘Ot two reasons First it is the voungest 
P ent to ha\e recox ered and, second the child 
simplest tj^e of operatix'c 

procedure jet applied 


CASE REPORT 

^ years, had always had 1 
rach unn.i She \ oidcd normally 

mettrs nf ii""' during the da> , about 200 cubic cen 
hernarente uluaj’s uom diapers ai 
ofthf rL*’^P“‘d x’anous meth^s to effect a cont: 

lo shmv oV,, "^rhout avail The child herself was beginni 
past school because of her misfortune, H 

1 year •‘“‘‘cE of pj elitis when she w 

S I,”" irrevelant 

delicaip 1, ^^oired a well developed, although ratt 
Si '‘Wd, S^est, abdomen, a 

l<ut normal The urethra was nom 

The tirfn., to ooze slovrly from the vagii 
appear palpable at their low er poles but did 11 

normal n»i, tender Recta] examination disclos 

nonnalb^;,^ organs All reflexes were considered inth 

The red blood count was 4 
tells inrf » hemoglobin, 6,600 white bio 

“one irac differential and smear The bladd 

suirar n ^'^d, specific gravity, i 016, albumin, 

'■SBnal ,‘^^rs, pus celE and organisms T 

*hite ^r, specific gravity, i 004, with a ra 

oou cell and no organisms The phenolsulpho 


phlhalcin test w as 70 per cent the first hour and 7 5 per cent 
the second hour None was obtained from the vagina 
The Kahn test was negative 

Cvstoscopj was clone under nitrous oxide anesthesia 
after the urethra was dilatetl The bladder capaatj was 
200 cubic centimeters 1 he mucous membrane was free 
from inflammation, tumors stones, and diverticula The 
ureteral onlices appeared normal as did the Ingonc and 
vc-sica! neck Doth ureters discharged clear unne Thev 
were readily cathetenzed with No 4 olive tip entheters 
Vn intravenous phcnolsulphonphthalein test was given 
which appeared in s minutes on the left and 6 minutes on 
the right vvalh iS per cent from the left and 15 per cent 
from IJic right in 30 minutes Just a faint trace was ob- 
tained from the vagina at this lime The urines from the 
bladder and both ureters w ere normal and free from infec- 
tion liilateral urograms disclosed normal kidney pelves, 
calvccrs, and ureters with rotation of the right kidnej on 
Its vertical axis \dditional findings were six lumbar 
xertebra; and a spina bifida of the first sacral segment 
(1 ig 1) \ cj-stogram was done and found to be within 

normal limits Xenflav me w as introduced into the bladder 



Fig I Retrograde pyelogram showing normal left 
ki^ey and ureter and nght kidney pelvas rotated on its 
vertical axis 
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from the os and was probed for so ccntitnetera therebj 
ptoviBg that It did not join athcr ureter or the bladder 
The suiilaij ureter wras ligated tmd implanted into the 
dorsal bladder iralL The bladder and N'nginttl wounds were 
dosed. Operation was unsuccessful so the large \Bginal 
fetnla which did not commumcatc with the bladder was 
dosed with the lappctispclliing pnnaple Patient made 
i complete recoicrj 

a Aisbero Patient was iS jean old and had had in- 
contmcnce from birth She also \oidcd normally On the 
front wall of the lagina was a fistulatcd \ csiclc w hich was 
regarded as a wolQian duct This was extirpated as far 
op u the parametnum on the right, but the patient died 
emthetwenU third day of pyemia Autopsy showed that 
tM Seside” reached to the right kidney pclm and was 
therelore a ureter On the left side there were two normal 
orcteis tenninaUng normally in the bladder 
3 - Co\MTmt At autopsy bflatcral double ureters 
were found On the left «idc both ureters emptied into the 
maader On the nght side, a ureter ran from the upper 
suae) and tenrinatcd m the \agina by a saginal cyst. The 
patiert apparently ied of pv-chtis 

A woman ig years of age, the mother 
taree chJdren, had had incontinence of unne from the 
and normal unnaUons all her hfc The dripping 
mm. (U waned at inten-als She had noticed 

° antenor s aginal wall with a proicc- 
nmmj ^ inches of tissue. On tie papilla-lAc 

fnr tB. ^ projection, there seemed to be an opetung 
V operation the ureter was 

wagina and mserted 
Result ^ second operation dosed the fistula 

tsw Autopsy revealed exstrophy of the bladder, 

<““1 wagm® with atresia am 
and ^ omU of the uterus 

The eight vagina by an cnlar^ opemng 

was ^ one-thud smaller than the nght and 

this bdniCif depths of the pelvis The ureter from 

mmncitry ^ along the wall of the uterus and com- 
by a smaU opemng 

tmencT^^f^ ^ °'d single woman had incon- 

found tn normal unnations The ureter was 

““T tit vmginal wall 

ureter "^'rus. At operation a portion of the 

lU out and implanted into the bladder m 

ureteronIic(?*^^°'’ Result Ureteral incontinence A 
death ^ operapon was followed by pneuraoma and 

PaUent 12 years of age had 
tud noS^l unne day and mght from the vagina 

^troiu, Vagini examfnaUon showed the 
ureter i 5 centuncters in front of 
tebsM a “jttoe on the antenor wall Cj-^toscopy 
ureters bladder with normal nght and left 

hWuev given as normak The nght 

larger and lower than the left 
'™s broad uaaller pelvis. The superior calyx 

**5 lone downward The upper nght pelvis 

ureter connected with the vagmal 

ureters. freim infection from all three 

corre^v diagnosis 

WUetaWu ji "U*® supernumerary ureter was 

lumy and , uluvo the lower end Heminephrec- 
Dmti.— _ partial urcterectomv The sutler- 



^ A*** iy>vcf laoney kcsujc curca 

in the left oge, complained 0 

purulent region, frequency of urination, am 

''ugmal discharge. SweUlhg about the sire of th 


fist developed in the left flank. A diagnosis of suppurative 
pycloncpbntis was made. The abscess was opened and 
was found to lie not around the kidney but inside the 
organ It was drained The vaginal discharge stopped 
After the wound healed, the v aginal discharge began again 
She had several recurrent attacks X-ray snowed that the 
organ was the third kidneyj Insertion of the ureter from 
the third kidney was thought to be in the vagina but its 
point was not definitely located. The upper bdnej on the 
left was removed with its ureter Recovery of the patient 
was slow Histologically , the ureteral wall was found to 
contain normal arcular and longitudinal muscular layers, 
but the epithelium and subcpithclml layers contained 
numerous round cells The adventitia and connective 
tissue were very much thickened and fibrous 

9 Kaujiann Patient 2t jearsof age had had asudden 
attack of pain in the nght lower quadrant. There were no 
pastro-mtcstinal symptoms The abdomen was distended 
The liver, spleen, and kidneys were found to be normak 
Vaginal etamination was painless The fliocecal region 
showed defimte resistance and w-as sensitive to pressure 
The patient was operated upon for appendiatis, but the 
appendix was found to be normak The pain became 
gradually stronger in the region of the nght kidney The 
unne from the bladder, which had formerly been clear, 
now became purulent as also was that from the vagina. 
The “subphreme or retrocecal” abscess was opened The 
patient’s temperature dropped but there was a persistent 
lumbo-unnarj fistula which necessitated a second opera- 
tion. The fistula was found to have been due to a kidney 
the upper part of which was pjanephrotic. The unne 
filled this sac from which escaped an accessory ureter 
whicli was also filled with pus The exact location of tie 
termination of the ureter was not found although there was 
not any doubt that it terminated in the vagina. The 
kidney was removed The surgical specimen showed two 
ureters, one of which was greatly enlarged leading to the 
upper portion 

10 H Katz Case i A young woman of 25 years had 
had incontinence since early youth. The vaginal ureter 
was found to bav e an opemng on the anterior wall near the 
hymen Operation disclosed bilateral ureters with the 
ectopic vaginal ureter on the right. The accessory ureter 
was implanted into the v ertei of the bladder with complete 
recovery 

11 H Katz Case 2 A single woman of 23 years had 
always had incontinence of urme. Examination disclosed 
an opemng of a vaginal ureter at the seam of the hymen 
on the antenor vaginal wall X-ray showed screw-shaped 
supernumerary' ureter on the right with a normal ureter 
and kidney pelvis on the left. Opmtion was reused by the 
patient. After s months of gradual diminution m the in- 
continence, drainage ceased The spontaneous closure is 
explained on the basis of occlusion of the ureter after 
mjection of X-ray medium. No pam was eipenenced in 
the nght kidney region 

12 K F.i.tnv A girl of 19 years had always had incon- 

tinence of unne but had voided normally Examination 
showed a normal, well developed individuak Clear flmd 
escaped from between the labia. Cystoscopy showed 
normal bladder with only the nght ureteral onfice Indigo- 
carmine given intravenously escaped from the nght 
ureteral catheter and from the vagina The source of the 
vaginal unne was found to be from a small onfice on the 
antenor vagmal wall 3 centimeters from the vagmal 
onfice, A No 5 catheter was passed for 12 inches A 
pyelogram suggested an mfantfle left kidney Unnes 
were normal from both kidneys. Phthalem test showed 
35 ^ ^ minutes with 3 mmutes appearance time 

on the right and i s per cent m the same time with an 
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Autopsy 
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jg 
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Nornul meter 

7 mm. in front o! 
cervix on ante- ' 
rior wall 

Rjght accessory 
meter 

B 

Nonna] 

bladder 

-1- 

I Operation for vesko- 
vn^nal fistula at 6 yra. 
no Improvement 
a Hcminephrectomy, 
nght 

Recovery 

iL Sirjtnt 

TWO 

n 

Inconhnftit, 
Normal meter 

Right UtmlTraH 
34 "Way to cervix 

Right accessory 
ureter 

B 

Two left 
nreten 
oneright 
meter 


Two onsuccetsfol attempts 
to ligate lower end of 
ureter, third operatioo 
neocystostomy 

Clear urine after 
four months 

n. 

mi 

n 

iBcontmtiiee 

Anterior wall j 34 

cm from hymen 

Right accessory 
ureter 

-f 

i 

1 

Nonnal 

bladder 

+ 

Complete riglit nephrec- 
tomy 

Cured 

ij. Denunj 
15M 

6 

Vjrfatl nnne. 
Nonaal meter 

Anterior wall 
near cervo: 

Right accessory 
ureter 

1 

Normal 

bladder 

+ 

Rjgbt ureterectomy 

Recovery 


*PP«^ tune of 3 mumtes from the left side. A left 
was done. The kidney showed UtUe func- 
measured s S by 3 6 by t centimeter and 
S grams The ureter was small The rmcro- 
of the kidney disclosed the architecture 
m®plete.*°* “^“'tile type Reco\ ery of the patient was 


A girl 4 years of age had pain 
^tning of the left side She voided nonr '■ ' ' 


T" voiaea normally and also 

mtn vagina. Cathetenred spea- 

bladder was dear and showed no 
rnW™"!}-! yras moderate anemia, enlarged liver and 
»hcli l^ttw, was an elastic resistant area 

'rtoa could be separated from the spleen. 

f Tb« 

Purulent unne with a 
i^ection was obtained. Pressure upon the 
rectum caused pus to escape from the 
Ome tn tumor did not cause pus and 

rctitmcnt™ 2 i* L ® vagina. Chmcal diagnosis was 
tie imn» abscess with &tula into the vagina Sma 


we unn» .1 , “ U3I.UW. iuLu LUC vugiua 

r®t be dear it was thought that the kidney 
sotittil tp. I!?® abscess and, since the bone 


could 


totiBal ™ aoscess and, since the bones were 

onjan of ,.^™P*ritoneal lymph glands were taken as th< 
diISt.1 ... 7 ?' Autop^ showed the left kidney 

4.1.* sie .. 


inf/^ auuwca uic leic aioncj 

*i«cesiM parts, the upper half was thorou^3 

;^^ mttapdvi 3 ofiUown It was enlarged, ll« 
* distortwl . ^®™’rmcated with the vagina by means o 
“Tcter The lower half of th. 

there wa 


^ Bonniil 1 , aoscess and from its pelvis there wa 

dso had « ^ bladder The right kidnei 

®osstd and " j j Pslvia with two separate ureters whim 
n^t side of the bladder Th 
lower en^ t .1^ exact emptying pomt o 

miatd, ° ureter in the vagina was not deter 


lou^ G eatt Patient, 15 years of age, hai 
bota the w patient had constant dnppmg of urm 
^ me i-aguja m addition to norm.! r 


the jjau I -- X., - „ 

seoDv addition to normal urinations Cystc 

“S oa bladder wi^ normal ureter empty 

u^t irr»r,„ Examination of the vagina showed 
^ left wn. 2" was probed without difficulty 
probed with some difficulty The nght kidne; 


was exposed and the pelves anastomosed This was diffi- 
cult due to the small size of the patient. The left ureter 
was separated at a later operation, tied off, and brought 
to the skin The patient completely recovered with a 
draining sums on the left. 

15 Loo.at Patient, aged 7 years, had an attack of pain 
on the nght side which was thought to have been due to 
appendicitis At operation, a double nght fcidnqr was 
found The upper kidney was drained and found to 
contam pus. It dramed off and on for some time with a 
development of an extensive fistula as well as a purulent 
dramage from the vagina. Complete extirpation of both 
kidneys on the nght was done with recovery The exact 
location of the tenmnation of the ureter within the vagina 
was not defimte. 

16 JltLTON Pabent, aged 30 years, had always had 
dnppmg of unne from the vagina and voided normally 
She was mamed at the age iff 13 An opening on the 
antenor vaginal wall M men from the os was found. This 
was probed m the direction of the nght kidney It dis- 
charged 2 ounces of unne per day There was no mention 
of infection At operation the nght ureter was inserted 
into the base of the bladder Convalescence was followed 
by much pam m the region of the nght kidney for a long 
time but eventually the patient made a complete recovery 
and was cured. 

17 O’Connor. A woman of 38 years had always been 
partially mcontinent. She had had gonorrhea and a 
bilateral salpmgectomy 6 years before. Cystoscopy showed 
only the nght ureteral opening Vapnal examination 
showed unne escaping from an onfice above and lateral 
to the cervTx. This was cathetenzed and dear urme ob- 
tained Indigocanmne output was good Pyelograms 
showed nomiffi left ureter, calyces, and pelvis The 
ureter was transplanted into the bowel and the patient 
made a complete reco\ ery Seven years later, she was re- 
ported to be well and no urological study was earned 
out 

18 Onrow A 32 year old nullipara who had com- 
piamed of mconunence smee childbood was found to have 
a small openmg on the antenor vaginal wall which put out 
unne but which was too small to allow the entry of the 
smallest catheter or probe. X-rays showed a double kidm^ 
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sagle left ureter vclulc on the oi)po<:itc side onlj 
rac case shov.-ed a single ureter Tlic pcrccnt- 
ijEs cauraerated arc probably not exact as not 
ill patients tvcrc c\-stoscoped and Uic data arc 
maiSacnt HoucCer, it is quite apparent that 
lie right side is the more frequently maolvcd and 
tbt bihtcral ectopic ureteral openings occur in 
about one-tenth of the cases on record The 
hagart-Me\cr thcoia alwaj's holds good as the 
nginal supcmuiticnita ureter ab’Xia’s runs to Uic 
upper kidncj 


PATtlOLOCa 

The paihologj of the 1 idncj and ureter con- 
nected mth the ectopic anginal ureter has nc\ cr 
been appreaalcd The kidneas arc usually small 
and of h)-popkaslic taqie arith blood suppla closely 
^asotnted ailh the mam kidnc>. RarcU" Ihca 
nu) be found to haa c separate a csscls A number 
Oi the surgeons vmte of lhedithcult> in remoamg 
tnesupemumcran kidnc) because the a cs'cls arc 
Only tivo ■specimens arc described in 
n^iL Grosslj at operation most of them haa c 
^ found to be thm milled sacs aaath dilated 
Five and ureters In the microscopic sluda of 
e tiro cninfcclcd kidncj'S the renal tissue aras 
j^hstic The ureters arc cnLargcd aaath nor- 
pictures WTielhcr normal valv cs 
aite ^ >ct determined, 

rmM . ureters arc desenbed as being 
tneted at this area The function of tlicsc 
iSii^ lusigniGcant by the phcnolsulphonpb- 
mvnt blue tests The specific 

^ y ot the unne v,-as a era low m tlic author’s 

the clinical and 
studies that these supernumerary 
tusiif, j ^ ^ contain much renal 
cauv prone to infection v Inch may 

bdne) onephrosis or spread to the lower 

SYilPTOSIS 

ectopic vaginal ureter are 
unne aaiginal dnpping of 

"6^^ The amount of unne 
the avas increased aa-hen 

uriMin^^ “ccame exated In addiUon, normal 
became occurred WTicn the ectopic ureters 
'■sema j ^^cd, purulent unne passed from the 
^ch as sj-mploms from mfcction 

*^dor(S^t^ elevation of temperature over- 
that then * ^ unnary picture to such an extent 
Otis or 1 ^ operated upon for appcndi- 
P^hent ®'^Ppuration Without infection, the 
uithjj, ♦h'^i of any discomfort 

tne kidney region The continued in- 


continence of urine, hoascacr, causes sliamcss and 
scclu*:ia cncss as well as ncra ous imtability of the 
patient 

Diagnosis of ectopic a-ngmal ureter should not 
be diilicuk ns all cases gave a history of vaginal 
dripping of unne since birth together mtli normal 
unnations Careful local examination as to the 
source of the untie whether it comes from the 
xxigina! os or from around the urethra demands 
only' the acuity of orditiar) nsion Too often it 
is taken for granted tint Die unne escapes from 
the urethra \s to the location of the opening of 
Uic ureter uiUim the \agina more difficulty may 
be cncountcrcfl Especially is Uus true m the 
cliild where the canal is small Any insertion of an 
mslrumnit for \ision often causes enough pres- 
sure to slop function \gain, unnary flow from 
these ureters is slow and intcrmillcnt, and they 
fail to excrete mucli of any dye Uiat may be 
injected WTicrc there is a % c^iclc or cystic pouch 
leaking unne, Uic exact location may be more 
readily suspected How c\ er, jiractically’ all empty 
near the midlinc somewhere on the anlcnor axigi- 
nal wall If Uie ureters can be caUictcnzed the 
diagnosis is made relatively easy In 2 cases only 
was the ectopic ureter caUielcnred and a pyelo- 
gram made 

Cystoscopy with cathctcnzation of Uic ureters 
may be of assistance alUiougli normal bladder and 
normal ureters arc frequent findings The cystos- 
copies recorded all normal bladders with normal 
ureteral openings One might expect that an in- 
traxenous skiodan injection would be of value, 
but owing to the diminished function of these 
kidneys the secretion max be xcr>' slow and 
inadequate m amount to show an outbne of the 
pclxns This xvas attempted twice m the author’s 
case, but shadows oUicr than those of the normal 
kidneys could be interpreted only m retrospect 
Plain X-rays of Uie kidneys arc apparenUy not to 
be relied upon as the upper pole of the kidney 
lies high, and dclimtc ouUines are not obtained 
unless some means such as perirenal air injection 
be made The possibility of a x-csico-x-agmal 
fistula was ruled out by the usual method m the 
more recent cases Up to the present tune a 
diagnosis of bilateral cctopic vaginal ureters has 
not been made before operabon With the avail- 
able equipment diagnosis should be made possible 
m childhood in all cases 

TREATMENT 

The need of corrclaUng the surgical factors per- 
taining to the dispcnsabon of this congemtal 
lesion is well illustrated by the fact that twelve 
operabve procedures were used in the treatment 
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of tlw to cutt. Sk pfttksti wrv opp».t«i tQwn 
twte tod t pttfeiti tint tfmw. AUao?:rt» to 
fijtU the krwtt «a>d of the oteUr unujou i rm - 
ftiL Detth frcctt ei t euf i’ c tapparmtfac occurred 
tmcM^^hentOTTcywii&oteppflcd. Neoeye- 
toetoiny wti o« of the fim opcn^To procedores 
need Ja ea ttteTHipt to e oct err e the kldrtnr It 
vt3 npeitfd is s»9t ctses tod la one ax ft mta 
icHomd hr deeth tod ta tBothet by a 
recovery t/te t ionj IQuol Compfete oephne 
toeny wtt done in 4 etwt w{tb locoverr Berthe 
Udoeye toc becQy tafected or the Uood nrpptj 
vw eo tntdate tfcat the upper fchlaer co^ not 
bo razNmd vlthoat dbtonioc: tb* vew d* of the 
major Iddocy Hemlarptrectotny wu eccact- 
pEibed tn 4 cans [a wfal^ the Udoeyi were not 
m/ected god the Uood appfy «« ^she dZctinct 
IrocD UuU of the lufer Udoev EoauwltadOnB 
report ta ai tomoifan the peeo od ooe dde war 
cetrfaSy 

Before any Hrfkal pracediue b ifpBed, It 

ihoild be borne la rntr>d Uat (t) dKM Udnlm 
bar* bat Bttle laztcdootl Tth^. (1) that m 
tseter U noct ^ted tod (3) that then 
Udzteyt btve t teodsxy to becmnTkkfected. It 
b doubtfol if t tUodinCbed tficrttioo cao be 
drrbe d to tse (a every ease. KeocyatoctoBy 
p r e e hri ca telecthn. Om lafeetkai bti tslrn 
phee, t cnemteta aephnxuoy b t»ficsted pro- 
vided then b «« oppcaite Iddaey To feeve a 
brfo cyitk tneUr ta pba woold iavlta chaaon 
for Infedioot If the mp er o taoemry kidaay re- 
mahia free from hJectloa (&p>wtl of tho super 
oum crary Udney and ureter danld be broubt 
about by auif gy When dUatadoa of tbs pem* 
tad nreter baa Dot taken place the peWc aaaa- 
toaoib cf Kunund tad CtiS ■ectua feodble 
prorlded the ureter b# remoted. When the 
mp era ur agtry UdiMy aad oreter are ddated aad 
the Udttcy prasnor i fedart ud separate renab 
a bendnephrectoeay b the ptocodura of chofea. 
Bat many td the e uaj eia ut acrtiy kJdaeya Aoned 
a veiy faitriaite blood npp^ and a hemfae 

pbrecUxny ctmid oot be dooe vnthoQt taterferaice 

ailh the vesnb of the good kidney 8ach »«* 
the conditiao fooad tn the aathor^i caae. Hero a 
nreterectmiy aeened to be the CT^ratk a ei 
ebofee. It *u easy to tixogpflrit *ad a eao 
pkte uamn atfee of tbe food tldney «»i malt 
tained. The aupeniaflioriry kidney apparently 
^tropfdes aa one wnJd eipect any mcea 
compBcatioei thaa Ufttinj t Donaal ureter 
WWe thb openaon ^ not been cafrobo r a ted , 
It tficr* *o« pcmlbffltla in aue» ha -whldi 
the diafnodi hia been made Mjfy before Infec 
tlui hu uktcphica. 


ccuecunum 

lEctcpic vtiJatl nretm pndn mOm 
eyay tom of yubal dtippiiif of ma* .m 
fiJUi vUh normal nttnaKrtw* 

s. Thaopieniiiifocect<:pk:'neimlar«t<ThflB 

the aaterlor Ttitaal mB imr ^ adOae » 
ahee from the hyrDBD to the eorrfx. 

right aab b the owre froTMtJy fa- 

4. Tba ect opi c vadoal orttcr alnyt iuh h 
the emr bob ot the ndney 

5. The Udney attached to the cctccfc ngbii 

ureter k of liUle fnacdonal rabe anda ptin tn 
fnfacticri. 

6. IntnvtooQsaklodan nay aot beef vabele 
rihenmh of these caaet 

7 No attempt ihPoM be made to maKju 
thM orelen aad klditfya 
2. Henbephrectoiny my be doM H yenth 
are dhdoct to each Uaoay 
9. Ooca lafectad, t uup l eto uphro-cetotec 
teeny b loificaud. 

la Diacaoka ihoold be made k the hot 
deotde. 

11 The opezatloe, total areknckisy. cCen 
an eary method of tmtMst when klgcaaa be 
not taken phes. 

UBUoasAray 

I Aiaunax. Uwthe neBafcik eeavBtdMeltwfn 
•t eaa* b ’ngm. Oaa. d. We eSr 
f mania. JUratW h itotiiiMi k nso^ <m 
Zatnfif r Chb 

t Caamm. ra^wat>^«W*i*^^a^ u h W <^e*« 
Dretsia. XagnmLCrMcl Ic&irkl 
4 DiTXRpaQ^ F a A am «f luiliiiirtk wai be 
to iMk iitka k tW am**. Te. A*. Oj*«. 

S, I>nwL ' d» k *GC. Oi mi, I(p i/kk< 

Dd—ak ^ 

4, EMorr ymkwikiaakdh»*af— 

7 Hmn. B O. aad riKJcrr B J 

i!T ak iB..wpattof aoai J W to*T. ir* 

« balar, L ZeacM 


Wtfcawi* , i#rt, ar »ki 

ZAnMJiwg E» r»a v«« Pgak*qf.*S 

Ot«tirV—jdM l i b ii i.rfl <i r iaw ki m* 
Mr e'g^ te aewhkfea Grctine. An > 

kba CW tfU-iJraf* .- . 

J theJ i*ji n I 

Vm 1 ,^ 

whkwPiitefhef WdaUaV 

jrr^-X 
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SDKQEILY gynecology and OIOTEnuCB 


THE CLIMCAL MANAGEitENT OF INJUIUES TO THE HEART 
AKD PERICAEDIUJI 

Of SroK Cua*» 

JACOB ^MAYEB. M J) Lownux, Cmrar 


bjtirkx to the heart cr perlonfacm were ol major 
tepoctinct The symptoms Jor the ont pirt 
wm thooe at bercued Intnooiordfad prmre 
•opofaBpoMd c« tboae of viiaaTj or wetndary 
stbodt. Eowrm- wfaeo Uu bk»^ eKaperl ex 
tCTTMlfy or into ow or U« otber of ibe f4eunl 
cavltii^ the rrkkwex of uote cxnQxc compro' 
cka were iatennhient or abMat. In t cxmx 
cerebciliyinptoiJtiinrcoatstAndliif Fhvofth* 
pttiatt mpiimi aujer ua^cd orztioaiL 
Fraa the xuodpeiat of maox^aamt tbao 
xcoUfy mHjntVrj lamridmB zna^ ctuilied o 
followi (i)puieztu*]th definite liLtnperkxrtU 
bcBMcrhRce who ta p t me ooder obsovKtkn xod 
tecDvcr wiihcRTt eiptorttiaft— Cue* t Up 4 • 
(i) thaw la whom l ap rove m cat U ih>ir or la 
mboBQ these Is r ecmi ' la t ckvetloa of Intsspoi- 
cSLtt^ p((tn« aonsspauel by Lnerautog 
thorax, that reoTLfre exphntfa»>-Caaea j 4 
(S) patimta vita taaried tuqiMiiade who rrauln 
p r om pt operatkw — Ctsea j aad (4) uote 
with wounds acconpaBied bv alaxm^ Or 
Unusl orlfltenia] JusDorrufe, in whom interren- 
tV» b berok aitd Bsaaily folflB — Caae 7 
Hreof thepatkoarecoraedand i died. Their 
maoafcisesit, both ironi a ttiedlcal a&d uirakal 
Etaodpebt, may be beat aldcaSy evaluated by a 
•tady of the case mrordi. 


Mir VWakkadncrfraaimtaakcBiteMntk 
bMpraMnawiaVax IWWMBwtewiMj 

H (hi tfWMdn *u tsM ate 1 tR 

cw pmaiM hjTifrir JwrIr laaiAiHa, »sd t^d t m 
saar zte fintwwl emtr Ut «■* b«b tetw m 

a ijM ofu, sad Mt B bal Tkwbanfedatk 
pnMmwuao/ii*. CtesM «w blwtd tlaetr hr 

^i?r»iusd‘ j iiS: 3S3S 

Mfwi. A peettUs wtarnara w i haial a kit akf 

Wt bote ef tte kart eceU bs tm sfaMt i oxebMa 
wuJua tkrwrsTTiilawJjotfFw tt TBtcpnWtW 
•ext (tv teyi aw cBuaRtdwd ty tv ■!<»>« d teisn- 
tnti t> part Rttehlr tea M sa fishon » te ^kaKrx 
nuM Oa HiTiwtitT a, a tte strftteri&w- 

iWai. Wt fW tanWe iWtev aai aonul a aatik 
nWswT Oa?lnralirn. jcecabcr.iwxaefTxrfblj>i^r 
^ I vtia a^osrd (iva Ik Ukahwu 


ScMwkaHiws * 
iw Ut pkml cn 


arrcT aader cb— rrathv o w taiai f , 

LF *nu, vas •WsttaS to tk kiRalal. 

Kunjkj I i»i. St Ji #J sJf:, b Ptwe »iA 

I III! I'l l— v«ii vnaAktkSkrak stay. BsvurmI 
to Wv« Waa stabWd abort sovo D at. vbh a Aara, ekeh 
Ufa. Bebrtwrtoia»lda»4*ad vtobna^to^ 
beafiis] u a pteca tatni. Exsaeastka, aak (nasnla 
tWy adat WarsHwi at tk ana* aad taca. lyrtalad saa 

Mwblaad «f a wiiMtU cf soaotkraf TW tked 

^Tirntri?— ^ aaaifcitJj- to cocabat shack. 
^ ^ t per caat tW-n s r *•« timnm ml titrsrs* 


caak/ (k Mn aaikr u, faa skvt4 n ncs d h 
cnask tewetr b tk bvw hdt ha^ Wd Ml k B tk 
tdjaastcmspkmjestok (Fi^ >) TkADOxnate 
tkaifW tifalaa aim. sketb sfba la ju k nasnk ts 

QaUssebhryw'dnMtkaAwUsk^ (ktanoS 
WmtdWlkrBalrifsWliivakalkoih £sum 
tkto isrtaM Ik heart aad t» k sacast » d 


aam unu oa aao o^a wit uua i a — i O 

rtar k kd lad (r aT— to spdk a c i r aa rm a f k 
tW i k stajaasaartk p ie caahsjo . gnkkbBiSlawa 
BSabaarMstoWtk Wrtorkagx. IkWaadpeoat 
vwixVWAikaaftkckatvwaaAlha. MtbdsF 
cardjatoa «sa wtaal , 

Cm a AcWwdaak,JUraataciajx a ls *ti> taM 

kmia] ikrUr trtw ha^ aabtod rrer tk (k- 


■cat Pii' iMtfal Tteam r . . . 

J S UC a Wb jS« 3. Vto 

SwitoBabo to. i*j* atj-oo p m W3rtb* ^^*** i ■“ 
Mshfaal a tk tto cktt vnk a Mrf s ama. -w 
trmai peaattatodtk tknx m IW tSM iS'.aw*'’*^ 
tatktbkofUaatRvaca Itvtoartaeatf 
«■ ■ WT|Bod caateaD Tkp*a meat pad 
oH $a. iSa Usod p nau * rt* nj/ra. Eniitew 

Tr»aaledanxkaaa >ar i tkcs x,Wti JiWc w — 
ekerrad tk Wait TW otoaial ycaad aw 

satsred, Md tk ^2“ * ^ iiJil f" 


MisnltT Ai taw paa, 1 
CHpbalka cf lie adt a 
haoead ts tk Ttfka af tk 


■Stem's 

■WLaataasaL TkcaUc 
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Fic 1 Cate t Ki-lil ami line ItilfhniirinftirKlmi'Oon 
Vottitfnuiram (portiblrj mailr «illi ilic palirnl m tl\c 
•^rtaimbint po'iium ilcmnpcriiarflium ainl hcini) 
tnoiT Irfi Tie dennr 'ha<l(itT of tJic left li^irikr <if t)ic 
rart ira\ be «ccn mnliil to tbr outline of tlir (lern-ariliuni 

tnth a peculiar, 'lu-him; ‘ivoml "^und nliieb loudest 
mtr ihc bav: The rhrtbm rrcuHr A flint of the 
chest made on admi'uon ‘hroved a ncht ciiK-d pnctimo 
^ pnetimohcmiipcncanlmm (big jl 
At 9j» a m , the follomnp moming, the ijanpanj oacr 
j Pcccordium and the ^hi»hing tound had di-appciml 
A film then showcil a delmitc enlargnncnt of the cnnlnc 
sudo* which invoKeilchictli tin anmof thekft acntricic, 
''® “'c nais \asiblc in the pcncirdinm Tliere m* 
cmph>-«Tna of the right chc-et v.-all ( 1 11; 4) T 
D w pres'ure reading tva^ loo/oo flic preesure in a cubi 
•"'em was 15 centimeter' of water On brplcmlKr '4 an 
' I c^idiogram shoTcd slumnp of the {iRii complexes 
e °''bi und inversion of the T t'nscs in lends a 
which was \ctj suggc-stiv c of the coronarj (I’ardrc) 
«h indicated coronarj riamage On October 4, a film 
fii-lds practical!) clear, cxce|it for slight 
crease in dcnsil) in the nplit costophrenic angle (I ig 5) 
cm Octolier 7, in satisfactora condition 
Old not return to the follow up clinic 

These 2 eases cxemphfx rccoxcrj wnthout oper- 
auon The diagnosis in the first case depended 
the clinical and X-rav evidence of blood 
within the pencardial cav itj , m the second case, 
upon the evidence of blood and air Manage- 
jhcnt, in both instances, consisted of, first, com- 
ing shock and, second, careful observation 
noracocentesis of the left pleural cavity, in 
I, tvas earned out after the danger of second- 
ly hemorrhage had passed 



Tip J Ci'C I On discharge from llic hospital Film 
made- at o fi-ct, . davs after ihoraccnlcsis The heart 
sluadon has relumed to normal sue There is an area of 
increisvd dvnMtv m the loner left lung held nalh air in the 
adjaci nt enstophu me angle and elev alion of the diaphragm 

C vsi t \ colorial malr, 40 V ears of age', vv ith an icepick 
wound of the left cheM ind a contusion of the left fronto- 
ixaririal region ''i^ns and sjmptnms of acute cardiac 
romprr-sion, ovtrshadoweal h\ evadcnccs of a left cerebral 
lesion, confuscil observers and dilavcd operative inter- 
vinti'in lecploralorj thoracotom) with pencardial de- 
iomj>re*sion is hours after admession De-ath 34 hours 
later from prolongctl cerebral anoxemia wath tcmiinal 
pulmonarj edema , , , 

\\ M , L C H No aSiSj, veas admitted to the hospital, 
August 4 1053 at S45 p m , following a fight in which he 
hao rcccivcil a contusion of the left irontopanctal region 
ind an icepick wound of the left chest, sixth interspace, 
midaaillarj line lie was under the influence of alcohol and 
in shock He was moderate]) d)spncic, restless, and com 
plained of thint The pupils were equal, regular, and 
reacted to light and accommodation The radial pulse was 
\cr> feeble and dilhcult to palpate The blood pressure 
could not lie obtained The heart sounds were distant and 
of poor qualil) , but the rh)-thm was regular There was 
no increase in the area of cardiac dullness Auscultation 
rev calcd a few riles m the region of the wound The patient 
failed to respond to immediate conservative ircatmcnl and 
lapsed into a state of stupor A right facial paralj-sis was 
observed and this gradual!) extended to a complete right 
hemiplegia These findings, in the presence of a contusion 
of the scalp, were misinterpreted as indicative of direct 
injur) to the cerebrum 

The following morning, nt 1 1 30 am, he was sUU 
stuporous The pulse was imperceptible It had never 
been slow and boundmg as it is as a rule with mcreased 
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^ discharge from the hospital Film 

The contour of the heart IS normal There 
angla”''^ ° increased density in the right costophrenic 

showed an icepick wound m 
coTrw?t«"°^ ventricle with a laceration of a 

sar There was no fresh blood m the pencardial 

rrntiT.,.*^^ c ^ pleural cavity contained about 500 cubic 
lunp ^^nsnmeous fluid The lower lobe of the left 

were remainmg lobes of both lungs 

skull showed no fracture, and the 
'mdi normal There were a few recent infarcts m 

left'^ni?' '•n'ni'cd male, 38 jears of age, stabbed m the 
nntenor axillary line Signs and 
oated intermittent acute cardiac compression asso- 
laceratinn^f TJ. cerebral anoxemia Suture of 

coitn t-nmF '?n*-icle 10 hours after admission Re 
uphasia. P^'^^cd by nght sided hemiplegia and motor 
V H T P TT XT 

at 7 4r’fl 34195? admitted, March 25, 1934? 

die left after hanng been stabbed m 

wheel rli,., ^ J Pnough he was brought to the ward in a 
te wni climb on the examining table, 

incli lone m ti!» i t . There was a stab w ound an 

line. The ki interspace at the anterior axillary 

under th. . a P^^ure could not be obtained He was 
fiudines w<.« nlcohol, and a good portion of his 
\-etnj ^ (I nttnbuted, at first, to that condition The 
tevealed vn arms were distended Auscultation 

chestihon-J?" distant heart sounds A portable film of the 
shadows, 'Sj^ddeiung of the cardiac and upper mediastmal 
entire left I mcreased density throughout the 

introduee,! pc cent glucose solution was 

surereidin,IF*^''°°.’^’*J Frequent pulse and blood pres 
"ws At 1045 a m , the blood pressure 

uhtained^ urk"^ shortly afterward no readmg could be 
''US \er\ ' ueen at noon he was stuporous The bodj 
a Bid, and there was constant twitchmg of the 



Fig 6 Case 4 Thirteen and one-half months after 
injury The lateral arm of the incision was placed o\ er the 
fifth interspace and extended out to the stao wound at the 
anterior a.’ollar} Ime The face is sjanmetncal and there is 
no atrophy of the nght arm He complains of weakness of 
the hand 


nght side of the mouth Auscultation revealed distant 
heart sounds of a verj poor quaht> The pulse was para- 
doxical The blood pressure as recorded on the chart of the 
prevaous 2 hours showed fluctuation At 12 55 p m , the 
patient was sent to the operating room There a blood 
pressure reading of 140/80 was obtamed The heart sounds 
were easily heard and the pulse was bounding The penph 
eral venous dilatation had dumnished The facial twitch- 
ings persisted, howev er Evadently the pencardial sac had 
decompressed itself into the left pleural cavitj, but, in 
view of the observations of the mommg, e,xploration was 
earned out by the wnter, 10 hours after admission 


Under local i per cent procame hydrochlonde anesthesia 
a Spangnro tj-pc of masion was scratched out, with the 
horuontal lunb o\ er the left fifth interspace The sternal 
portion was deepened, and r 5 centimeters of the sixth 
costal cartilage were resected The internal mammary 
arterv was lirated The transverse thoraac muscle was 
separated m Tine with its fibers, and the pleura was dis- 
sected free from the distended, dark-colored pencardium 
The pencardium was mcised and blood spurted out under 
pressure In order to prev ent further hemorrhage a clamp 
was used to close the opening m the pencardium while 
vnder c.xposure was obtained Three centimeters of the 
fifth costal cartilage were resected ^ltrous oxide-oxygen 
anesthesia under posiUve pressure was begun, and the 
horizontal lunb of the incision was deepened mto the left 
pleural cavaty A laminectomy retractor mserted through 
the fifth mterspace provided beautiful exposure of the 
pencarAum and the lung The pleural cavity was packed 
off with moist gauze and the pencardium was opened 
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i« r Cm 5 (la»ittDvuue KAr«(rrw«r\fl| (r*«t 
•Uf tWiuH ««UnrT«9r>l ti n W 
prmnlmB/c«Bd I rfinyUA 

w U« Me tH Uirt mhirtM of <b* i»U«(>nVmrtuI 
jvo'Wr ^rul •CUna KBprnoI rmurlUJf 
wTMMivrmnlHBMnluirtrt* TC'’ oa 1W*rauM« 
Uioiwtdnur •TrMjiriK'l A LfTn>la«aaKKb 
I'M** atHmod M iW Ml mD •< Uw pnvuJiwB, A 
tmTJD* Mior* W utk n *dlW 

kmtn dnmai of iW *M»J W te^vem (la IV 
firntm ten] nQ kf iW Ml -minrV *i amelJUren 
MrtJiiacb Hm ikrMifi vMcklA 
*itb t«ch mtkV Sk tU«f 4 «* takW w 
• brtWrof M ibt »«u»l/nirinlf'f tun ibe c««ii7«i tl» 
hrxrt. Tkrrr atfm/ptri m iT»*a CMttataX 

be*wnb*c* TW erttTt •< ibr prf* Mian *m 
rutM «ttb tBtir •olarr b* iM ■ titfir fvukt lo* 
i bcw/ nnkia laj (be Hi Clrorii rt-nn N U/tir W 
lW Ml bare n o]i*mnJ altlkiaik t>r iaif <*tr«( la 
t«««M thio**V n I »Wt pr'wn tauUnM 

■bnea:b uebU itiiAtcU'k t>e Wn^ « r*r(T*a<W 
a»)(br*mj VaMuMi^ leb Tn vtibnrtdnwat* 
nHTTufiM ntrvt uam bn*! awl % »Sen c4 Mti 
(imtu*a TTT Lbe *'wl. t» an > >I «b«L| 

(betr ie «af U*>V»rT I laiM Wiaeory aj KbitW KM 
Tb H I (vmoN w a^ no no TLe (Wt^l •»» 
lUtT'i'ob'l r-lrt a* «jfem vtU 

|nt iN- anl » fcmn. U* U«M firmten 
»<1 krea Vi M M cr Vs TW al ini 

744-117 \l j 10 ji M Vett/ t/lew (be cl*M 4 IW 
iTcfJUM I ( Ikf (raltmm <4 I'linJ • ifaratM 

(W Ml I Waril i» \t *• ruk K *» ji »» 


UtLCr*) T*a an{ Hie hair vioaik 
Ida Haiir al » (rri TW br%ri W Miu h ti me* 
port m I I CTDOaUm TW mrt Hr h ifWiM •f 
rimHMr W*Jt ilairnr 


Mkn snif M U<rr« IiteH aa (art Wrmi ^ 

la *¥■}*» <Aok>rM *4 tWrw^lbU•( lWUi«a»J WJf 
»a rtklftt TW U r n aTtiwrf a 101 At-m | (V 

bbr>| pei«Hirf I e W \»hWt IraWinM U Jp n-** 

eretiartmaf iiratnlUr* I p ra. 

<W Uaxcb 1 ] W* aa iMpt MiqhHHt. M 
owfirw] bH pWau •*« ayol TtalW ra * 


animal (WThaajca.tWf-bloMtjewlaepCS HfVbv-J 

«»t prwM. a»i 1 iW A ««rmra fnrlrM M 
Tbr |rHfk-r*l<arr a*e *(ArtTTr»> 

fraJH*Te(Pc<Lbr»frfjid i*rrLj»iMr»i‘*VTr ***T^*n 
(roHlbaMtpJnrJa tff (S Vmb i bea^rl 1 »* 
t«b\lri A Maaal iMWtM >fne*^l «VW IM 

l a m a P r4 ji m ’Irrur* <h VtnX H. I 'M « I 
Wm (fliB JjnM ia mwl Wa* fr t IV 

Wi Wo, CeU aM maiaynl-e r4t »■" iV.m^ 
tW e»l*il kfi* •bell ■ cn*ie,tm «b b^Hm 
■rnia O-n-r^- ■** » V a ■* ru.V bW ee ^ 
abowrl ihjl, MJtri rHTWWi M *>■*'»* IV l 
WSMtMrdoairteTrftWWxHtWI'* V* [" 

• rtttmrtn* la 1 1 I nUaHlnk- *>/ 'f*"' * . « 

HTuan* aamai. TU-^» Wt t r • ’ 

lW ttiteWi * 01 * rro'a’M IreaaUjrf yaolV-* 
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re 8 indicates an 
hich IS not clear 


TT, ^ 'OJUO nim made at 6 

toe neart-cnest ratio is 13 ce"!'™”!'''' '■-> ' 

Comparison with Ficur 
admnang cardiac lesion the nature o! w 

sensor> and motor functions of the 
rmtnr ,'i? Transitoo states of confusion and 

i P®”***^ until the fourth postopera ti\ e 
and ij,« " ^P™ ? ’''^“^Eonogram showed clear lung fields 

m all showed slumng of the QRS complexes 

lehnncd^j .1 ' '^^'^'on of the T wave in lead a and 
heart a. d °° ^ idence of fixation of the 

dlIch«rrm^a^'™°J^ Shifting the position On the daj of 
mentitP’ 1 tnjun , he seemed 

weakness and 

naiinn ctn *^L?* tight arm and hand Neurological exami 
WTim 00 appreciable abnormalities ouierwise 
patient 5t!tL*Pu^' follow up chnic on April ii, 1935, the 
rehimrvl^^^ that about a month after discharce he had 
linueri (n L ""ork m an axe handle factory and bad con- 
hand witJ'P/m present time The right arm and 

eordul TV., ^eak. He had not been troubled by pre 
and “J^dea, or edema Examination of the heart 

Was iTT./o'^'^ A V abnormabties ITie blood pressure 
electni-/.j ^ chest appeared normal An 

Hm showed an upright T wave m lead a 
of prevnousfy There was no endence 

wasintvTP . heart. On Afay 15, a roentgen tymogram 
'tas interpreted as normal Figure 6 is a recent photograph 

st^ 4 the cerebral s}Tiiptoms were 

Cas<‘ ^ disastrous pre-operative delay in 
3 resulted from the failure to recognize per- 



Fig to Case s Thirteen and one half months after 
injury Bccau'e of suspected injun to the nght internal 
mamraarv artery the v ertical arm of the incision was placed 
ov er the artery Exposure of the right venlncle caused an 
inconsequential defect in the sternum 

sisienl cerebral anoxemia due to cardiac com- 
pression A.S a result of this e.\penence, the 
ngidity of the bod\ and the tmtchings of the face 
in Case 4 were mterpreted correctly, and opera- 
tion was earned out early enough to preyent 
permanent cerebral damage The effects of pro- 
longed cerebral anoxemia are well knoyvn In 
1922, Cannon and Cattell pomted out that as a 
result of Ion artenal blood pressure, functional 
and morphological damage to the centrM neryous 
sj-stem occurs In 1924, Cutler, Ley-me, and Beck 
in e-xpenments m which the aorta and pulmonary 
artery were constneted temporarily' in cats, ob- 
serv’ed that even though the heart imght recoy er 
Its normal rhythm foOowing an obstruePon of 
more than 3 mmutes, the animals were left m a 
pecuhar decerebrate state and died within a fen 
hours or after a fen days exhibiUng marked 
opisthotonos accompanied by muscular ngidiD* 
and tnatchings In the expenments cited the 
cerebral symptoms nere always bilateral, whereas 
m Cases 3 and 4 the eyndence pomted to damage 
in the left cerebral cortex No e.xplanaUon of this 
umlatetaUty seems entirely satisfactory- The 
possibility- of pre-existmg y-ascular diseas^ on the 
left, or of localized arterial spasm, made manifest 
by the insult of anoxemia, might be mentioned 
Agam, the quesuon of embohsm should be raised 
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cioct b both oaa there la bjacr to the Wft 
%entricle d tbeboirt with the powbie iormaUa& 
of taurlLl thrombi, la Cue j (reA la tbe 

UlDcjj, pcrhtpe tb* reealt of etaboU, »«e prr*- 
nit. The biiia «u Donn&J maotiecctpkaOT No 
tnkroacopic ttodtes «cn tna<k. Tlw cecmeiy 
(a Cue 4 fihOe robthv^ clew rented la prsc 
UdDy completo rettonitioo of fooetkw. 

CuEj \wtot9boT 

tkot would erf tban^prrmdm TTcmaak&Mt cmntec 
tuspoud* Optra U oe bear »ad 5 DODotE* ■/!« 
tdmiTTi S«tu« «rf keenbea crfR(bt \aindr Cdid 
pitl du»al mwtfy coc^iboted by pufii Elrctrw- 
oudiocrfes (bewrd r t uh a n erf c erec w t dMuct 
WC L C B No J4)SS, *«( ttbsitlM, ilcra 3J lou. 
at j JO p D , ibortly alter hamc mwrrcd a n oUta 
nflp wet^ erf tW n(bt cbesl ^t peat erf eetianrr aa 
at tba yxMctxs erf tb« fcautb Coatal caittkft witb ibr 
utreom Tte« waa ao pcaat The Mmt was h 

anrmbeck.n'caratttoj eT-ratkat No MaedpraBm 
readiaf or p«W exaU be eteiaed TW< eaa arf the eed 
wart mncDded That waa wo notwat n tba area trf 
canQac rfnlfpeaa Tba baart acamk ware dwUot aad wtah 
A pertibrfa reentftoc>|Taia abaaed deCjaile eidatieiaest erf 
tba cardiac ibad» (Tv 7) Aatenpoatemr a^ laTtral 
flawerf tba ahdmeotbiTwad tba ballet at thtnafataalwait 
■KTtni erf tba tweHib tboraoc ttnebo. Tbabodjarftba 
T tju boi b^ bets rbeti'Y damced bj- tba boflrt 7 Vf« 
waa DO tree air u tba p eri u tal cantr latta eaoBi (fa 
Plat aadaeaoa ware o lmir iMtattd, tut aba cr^diQoa erf tba 
paotat did not impewta aatt^actenlj 

Opera ocw waa perfomad bj tbe wntc beer aid j 
aiailn alter adnaina U tbaa tm tba bloed pmaati 


waa to/fo Kiiw» roda cv^ i iLwibatB, wfan 
•h^dt po«d t pmanr ibrca^ tvkiy Mibg Wt 
aaa aseo A «artJcai mcaBDa wttb etcaM arf tia bOrt 
boia wu wada >Mt t* tba et tba Kem, r^**a( 
tba aepnl Ui avtb caatal carobfea TV laortk aad tht 
cartikfM were rwetlrd itiwv— ^ a kmtiBa erf tbe n|U 
■tmaJ toaoMjy an^ Tbe aittiy wij daaWybfarrf 
witb aaflb aad dmded TV ngtdjrftariltinw? aa^caarf 

wbda atr<pt>a( iba plmia freia tba pawartbcB, iM w 
kitten Aa a^aratoa aeadle, attmactd lata tbtloaa 

paaic a wbal me repealed bbod TV Mzr^m aaa caw 
plriHy c«t aotat at tba la% H arf tbe baitb abnpaci aarf • 
inas(Dlar pettxn trf ibt faaa a 'lmrit aai taamw 
a y Caie wu uiet to ptejm (La ftt Mlimt ul i a (bt 
cartibce* ae tba Idt TV ptmrbaa ww tpeaerf wM 
hBi( -Da aa tba rvht lottnor aorrfaet Abni a dwarfc 
haialfal Id dot* roOed art TV bww actif ya rf rt^ 
neptwitd aad tbi blood pntaaie raae ta iWfa .'■’T 
a* wtwad abfcb bled tmiy oa tbe ayperaatirdaiay 
waQrrftVni^ ewtnde It appeairo aa tboa(a a a*c 
bad baa laJfap «t erf tbe per^rfitT erf tbe cird^ 
witb dufi aatrwtct A tracBaa wtara erf att ww 

pVrtd tbrti^ tbt Wa « partfca erf tbe \ eatnrie. la^ 

aJbntBrea wmprfaced Ibrooib tbafaceatee aaocaoi^ 
cortndla* tba Vnorriafa TV pmcaftbaJ irr^ ^ 

tr^nd aitbwaHaaaLkae, treed arf an dcti, aad tb*^ 
taaVitViaaM Ai hr aa corid V * .iir» a r rf 1^ 

aaaootbrrwojirfiatV heart 
tba perwanliil eaertj wa* ataentd errer tba d aawrt h* 

bm^t aaa aenr aeea that total to tV tortd 

tard»c*«adabadtwdpaipVk«cnfar leanV^ 

aa ui«artaal eoH had beta heatad. tV f"*."" 

mtamd Tbawa<foDenredhyraiWTprtrfp«e fa»=;? f 

TV achret tti renfa^ tbb dna awra wp ej^g*^ 

ir» wr^frb. paiiaairfSSrftt ccatitl w*b tba ibalbaf 



.MAYER I^IANAGEMENT OF INJURIES TO HEART AND PERICARDIUAI 859 





'V - 


® one-half months after miurv 

the aner Xotice the elevation and roundmg of 

Pcnca^al defimtion suggestive of intra- 

Pcncardial adhesions in this region. 

necessai> to stop it compIetel> 
unimaainvl cuculation in the heart muscle was now 
wpted silt woutid was closed in lajers writh mter- 
but positive pressure ^o dram was 

into the n.Ti.f '0^^ open to decompress itself 

placed o\e^ tb^ ra\ut> -I sheet of gutta percha was 
ani tendenr!!' f “ot as a \al\ e, should there be 

patient toward leakage of air into the chest The 
tent Tb» I ,'^*;V™od to bed and placed under an ox>gen 
Ihs tvas now 130/So 

the first relatisely stormj On \pnl i, 

meters gi\en 150 cubic centi 

around blood The blood pressure stabilised 

the dmsctn™ ° j ° '^pnl 2, he was restless, complamed o( 
\ Dortnhl,.^' '*■ ^*10 wound was not harmed 

tardiar ^ J^otgenogram showed marked widemng of the 
nut both I, cloudiness and soft mottling through 

Ills temru.-,?^ helds consistent with bronchopneumonia 
had dea^ ^*5 ' 5 ?^ degrees F On \pnl 5, the chest 
^Pnl ro tb’ c'cj'gen therapj was discontmued On 

and the postoperatii e daj , the wound was clean 

the heni-i .b ? remo\ ed \ film of the chest showed 
fields wnr.. , cciY nn presiousH desenbed, but the lung 
Itank case Hn be^n to cough B> \pnl iS he had a 
tiard wbn °\P*ttii5sis and was transferred to the isolation 
tecoscnvl'!^ .b t'^fi^tood the paroi>aras of coughing and 
electmnra^™'^*^ further complications On April 30 an 
Ingram showed slumng of the QRS complexes 



’3 

Fig 14 Case 6 Seven and one-half months after injury 
Compare with Figure 13 Roentgen kymogram showing 
inacUntv (dot> interpreted as defimte evudence of localized 
mtrapencardial adhesions 


in all leads and low voltage There was no evudence of 
fiiauon of the heart on shift of position He was discharged 
on Jlay 8, 1934, 38 days after his injury 

On June 1 5, 1934, the patient was readmitted He stated 
that he had had several attacks of pain which onginated 
under the left scapula and radiated to the precordium, and 
that thev would last for an hour or so He had been dysp- 
neic on exertion The cough had persisted, but he had not 
suffered with a sore throat or joint pains Examination 
revealed a pulsating precordium (operative defect in the 
sternum! but the heart and lungs othenvase seemed 
normal The blood pressure was 106/75 The pulse rate 
was 122 the temperature, 99 4 degrees h On June 16 an 
X-ray film of the chest made at 6 feet showed the heart- 
chest ratio to be 1 1 centimeters to 22 centuncters -^s com- 
pared with prevaous films the heart shadow was dcfimtelv 
smaller (pg S) On June iS, an electrocardiogram was 
normal, the v oltage was no longer low There was no ffxa- 
" u temperature became normal on 
the third dav , and he was discharged on June 23 greatlv 
improved o, 

On September 8 1934 he was readrmtted because of 
conjuncUvatis ^condary to an abrasion of the cornea of the 
left eve He had no complaints referable to the heart 
HI’ abnormalities of the heart or 

When seen in the follow up clinic on April r- 10 3- he 
stated that he had no pain m the chest, tat oc^m^IIv 
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thorttfc ertrt*» He 

f*™wdr^w« Ea«initl« •< the < 1 ^ rt\«lr 4 tbr 

»leT»U dfffct •Uh tlM trsmtird polmtM, bnt lie 
tnrtudkisfi creBnatncpianfiieBtab TWtw^ 
m nxWi 4ad tond Tbt bfavd pmann •u 

tci/jo VroeBifeMfTuiiiacleutfcHilMedRCTkixr 
tJ»»rT» niaixmeu d ti* Wit -mth Wrt «V«t 


Icor Tbt ctntoOT ni lut laLi* iW mo to rfaccoMiK 
Wrt 9) \m rkeiree>idic«rkB dwrd • 

•Wy Ow 7 adWetm \% u^ituak vUck tM 70 yn tAi 
cj lie (ptettU K e im »»y t nd , tndiaitia* rDrc*«iT 
duMqce Tbm « a bo inlW d tW Wirt. Ob il j, 
« roeaneB Ltw^tib ttavrd mimUcib u tbe it^wcdiW 
» OM eai)ciea,bat tbor 

m no cnletiee erf fauno of tin Wrt u tkepcm rdao 

\ncE>Xt>faMaKn^iitbwnb>«an e T&baOetW 
Bot been nsBrnra ud k n bitty tW tW «\D never b* 


There ue •eteni feitiirci orf thb /-n— 
are latercftinK (1) TIk dmcmL of tcote 
cardiac compraaion, cmhracinfi the triad ttreawd 
b> B«l(i) acre present Thiitriadbclur^eTli 
ed I7 (a) a krw atteiial prestuit (b)ahi|^vcTMMB 
preriure, and (c) t raidE qotrt heart (>) TV 
erpnnrv oL the heart «m aaonbodax, bvt par 
ikulariy ntkUclcry la ihEi cue iDjory lo the 
tight lateroal aumnary artety vu aatJidpated, 
M the pcpe ndfcra Uf tadikii wu placed directly 
(ner it Raectio: the Iwtk eoj h/th OMtal 
cartlbgpn lilerK&rd cuttiag aerm the Uernoa 
aod rooget ii log a«ar a CriaafaUr portroa at the 
knt cr eegiQeiit prmwd t&iMxtXcry reposure at 
the TOQjid in w heart and leftaaloconiapKnUal 
defect ^ The deep wtara «tich at fim aere 
inserted m the heart had to be replaord by more 
nperhcial intares In order to av old the poadbOitj 
ol dreabtoty cinhamaBrociit lo the myocardhmi 
peripberal to them. (4) rerttatk. after operation 
m an unexTYCted roronhaitin boaevTr It 
seemed to have no banniol eSect on the chest 
sraD or heart W CocapatisaQ at the eiectro- 
cardk^rams b or ipecbl interest the hnl one, 
made t CDCoth after ln|ni^ atOe the patient was 
coo vaksebf IrocQ pertussit sboned only km volt 
age the second 00c recorded 6 weeks bter was 
normaJ ahiieareccnt tradap a varafterlnjay 
Otem evidence ol corooary damige. One may 
cccjectuie at to the relatioredifp betaeen tV 
delaj’ri corooary damw and the change In the 
cdor of the heart moscle foOca ing the pbdiig of 
the saUirei. It Is dif&coll to artcmnl for the per 
ibieotiy abnoranl cootocr of the heart as seen 
la the \ ray films 00 the basf* of an inprr> to the 
right ventricle This cnoioui on the oih« hand 
appears ut be characteristic of rheumatic heart 
ctmaae As a »eil Loown, \ ray evidence of 


rheumatic heart disease b obstTv ed (reqaeath b 

the abstmee of a clear hbtory « 6 AMx tfeacal 
ogas erf the €fa>ofdcT TV deep a ma fa tfa. 
recent tfccUvxardiocraiB may be otirv ed fa tare 
InsUaces in ibeomatlc bean dW-aic \Alit»eal 
electrocardkigrains and roenlgtBoeraaa AnM 
be nude In thb case over a peri^ erf) ears. 

Cwfi Acalmlfcciak <s)nn«(tce.hl«Q[>lMl 
O*t>*oaad over lb left pTTtCTi fca n \aStnida(t» 

1*^ j-1. ■■ ■ -|]^ rniU-MBM 

ilMchardstapmtMBJ^bnrttlcrTafmma r^vni 
I I tfonrty IC nnt j r nirfip c rskVoer •( VnhKit mq 
pmcardol adbtvkwc 


UWoJ iW iWu 9 ovtMtSm U vkc Ml «f Ik bsWctW 
Ine m Lk fourtl) nuT<(ace TVrt ns t — BliuUt 
km d kknd oIttmIIt Vk* *w tasWr Ik kfai wi «i 
afcdxrf tsd IS ikick. TV rdw sad Undpersuwnkf 
a>aba«kand Tbs ans d cankac dalkeu « m tkavkt 
t be kcteawtl, sad lb* kart SMSils rrt doUat Ibt 
doa (rf Ik aert wm diuadcd V leaam parwate Rk 
erf t CTno mWu *rf asU> wt* a Ui b m Tkn n* 
braMkom Of {KMasMikoDU. V portaUr Ik d Ik 
eWt tkrard nOarifarsl d lb* taiibac kaim «Wk 
anu ewatnt M ik krfl mJt CFig I Par km kw. 
Wksuu Mrsvrsews skW Iher^ vak j p^ttoi* 
erne,* bkod pakai* resdcti erf ev'jf asaakimd A 
dMan— erf panidwl bTOiT hb unp ew ad r « mtit 
Cycnim «m oofeaM bj tU nSa t ( k«i tiler 
1 at tk tiiiaiacd tk 


d w n m at 
Tie rate n 


praeedunr was io/t 
asUe-arnro aaestfii ... ... 

prcsMire tkt*^ • M«V A kytasan l)t« 

W Iw-Mi ai was Barked m artk tka krucauJ Mb *«h( 
las areaad tke Ml ckB stB bcsfoik Ik krad. Tk * 
WB was dtiyrwd <k«a ta Ike tibt tarf 
BBwlcs, sad Uc hfi kwt aad pmarala b j^ BJtk 
aera rTfletled ajraanl to rq«aa Ik (awlk 
TtirT* »»* ■ porfoom boot ) crsJiBetm t** 

BtTMBa ikroesb skjc* hkad OBitxd Titk esik maw 

The tkird bbJ ioa nk eaaUJ earuktw am fryrt^ 
bceatrd kUTsal aasaary arury u toad W k Um 

«<tTttly liaial»»t*d»Ukarft- ArfirteaberitUTt* 

whxb a* Mot to fca a fajrmdrd pwsawB, yr*- 
in>d»dM>t*»kaa«i»d T am taryawe *a tttagu^ 
•ncs h, foaad a lo ba bre* ktBBBa am « 
SaMcud dawnaard betmn tW VJl frfeara nrf tkp^ 
esedjam bteraDy tad [sto Ik rad da rr^ UBaestaWteg 
aadtolknskt »->a^ 
kkad yt rB ui t roa* ksmialSy » 
at that kvri ikmajtkput tk rr« erf ik prW*kkkB^ 
u« ikai ik kan bad ai*md ( a* w^aww aM 
m Ikt csB CTlr apeiw an kt is earns lea" « **7. 
«y mbB iraaok d VobA avlka \b« 

\ datljoa aitara d tdk * p kod k ^ 

Mtxied ikl tl kajrarWjre k d k*s 


ipruK aaJia^u ^ 1 - . 

wgaad OetUT b .hjm ^ b**rr^fd_ 


aard. bat tk po ss ek aw « 

(e* detum arBwe tkiwilb • c^WBWa' 

^aaraJeSTTty A tkrt erf faTU perek a 


ijrfa^amtk 
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wound, to act as a \’al\e, should there be an> tcndencj 
toward leafage oF air into the chest. The patient was 
retumed to bed in good condition with a blood 
pressure of 140/80 The venous pressure immediately 
after the operation registered 10 centimeters of water 
The paUent improved progressis’cly The temperature 
was never above 99 degrees F The blood pressure re- 
mained withm nonnal lirmts. The wound healed clermly, 
and the stitches were remoied on the eighth day On 
October 15, the eighteenth postoperatix c daj, an electro 
cardiogram showed no change m the QRS completes mth 
the etcepUon of a Qj which was less than 25 per cent of the 
imphtudc of the greatest R wave, there was in\ crsion of 
the T waves m li^ r and z, fairlj charactenslic of the 
coronaij (Pardee) ti'pe. There was no endence of fixation 
of the heart to the chest walL On October 17, a roentgeno- 
gram showed a heart shadow of normal size with haziness 
of contour in the region of the apex suggestive of intra- 
Mncardial adhesions. There was moderately mereased 
d^t} n the lower half of the left lung field She was dis- 
char|ed on October 21, 1934, 24 daj-s after her injury 
nnen seen m the follow up clmic on April 12, 1935, she 
™ BO complaints and had been domg her house-work. 
™e from a keloid scar (Fig 12), the examination of the 
chert WM negatn e. The blood pressure was ioS/70 A film 
the chat made at 6 feel showed the nght border of the 
tort^ be normal, but, as had been noted m the film of 
October 17, 1934, there was elevation and rounding of the 
spa with loss of defimtion suggesUv e of intrapcncardial 
Mbesions in this region. The heart-chest ratio was 12 s 
centimeters to 23 centimeters (Fig 13) An electrocardio- 
pam Mowed the T wav e of leads i and z to have changed 
iim the fairlj deep inversion shown prevaouslj to flat 
It ? ^ suggestion of elevation. Lead j showed 
tee yj previously seen, but it was without essential altera- 
There was no evidence of fixation of the 
inH t u * “cst waU. The changes were mterpreted to 
moMte that the coronary domage had not progressed, but 
Bime contraiy probaWy had improved On May 13, a 
i^tgen tjTOogram (Fig 14) verified the diagnosis of 
^apencardi^ adhesions in the region of the apex as had 
^ suggested by the films of October 17, 1934 and April 

12,1935 

This case is interesting m that the acnite cardiac 
compression was due to pressure exerted from 
outside the pencardium A laceration of the left 
tutemal mammary artery had resulted in the 
ormation of a mediastinal hematoma Immediate 
'fflprovement followed its exposure The foUow- 

films mdicate the formation of mtra- 
adhesions m the apical region This 
h ^ which mtrapencardial fibrosis 

ro observed and the comphcation has 
used no symptoms As m Cases 4 and 5, no 
was used The pencardial cavity was left 
pen to communicate with the pleural cmvity for 
ccompression and dramage 

^ colored male, aged 22, operated upon 30 
left a stab in the left chest. Large laceration of 

on of blood m left pleural cavity 



rttDin,Vi„“'^ mterspace, anterior axiUary 

"Puahons were labored, short, and gasping The p 


was rapid and thready The paUent was unconsaous. He 
was rushed at once to the operating room 

The operation was performed bj Dr R. A. Gnswold- 
His operaUve note follows “The patient was prepared 
rapidlj, and a left Spangaro incision was made without 
anesthesia. The left pleural canty contamed about 3000 
cubic centimeters of blood There was a stab wound 
through the left lung and pericardium extendmg mto the 
upper portion of the left ventncle. The cardiac wound 
was L-shaped and measured about i by i s mches It was 
spurting blood. A traction suture was placed m the ape.x, 
and the cardiac wound was closed with mtemipted silk 
sutures, \rtifiaal respiration, and mtrav enous glucose and 
acaaa had meanwhile been given Spontaneous respiration 
did not occur The heart beat gradually became weaker 
and, despite massage and the mtracaiAac injection of 
adrenalin, its contracUons ceased Death occurred not 
from tamponade, but from hemorrhage into the pleural 
cavnt} ” 

Permission for a postmortem examination was not 
obtmned 

Operation on this patient was heroic, but it is 
conceivable that he might have been satfed In 
another such mstance an autotransfusion, utiliz- 
ing the large amount of blood m the pleural 
cavity, would be given immediately on the table 

OBSERVATIONS ON CUNICAI, IIANAGEITENT 

Because wounds may occur m deep seated 
organs which are far from the point of apparent 
mjury, it is our practice to observe all patients 
with wounds of the chest and upper abdomen 
over a considerable penod of time m order to rule 
out injury to the heart or pencardium In 
patients with woimds over the precordium, m 
whom pencardial or cardiac injury is more likely, 
every attempt is made to estabhsh a correct 
diagnosis as soon as possible Diagnosis of pen- 
cardial or cardiac mjuxy is not always easj'. In 
this hospital, since the patients that are admitted 
are first seen by the senior mteme, an attempt has 
been made to make all of the house-officers 
“heart-consaous” so that the very earhest signs 
will be recognized and v'ciluable time will not be 
wasted Venous pressure determinations by the 
direct method outhned by Beck (3) are of speaal 
value m obscure cases In those patients admitted 
m shock, which often is far out of proportion to 
the apparent mjury, and m whom the signs of 
Beck’s tnad, referred to m the comment under 
Case s, are positive, a definite diagnosis is estab- 
hshed immediately In others m whom there is 
evidence of moderately mereased mtrapencardial 
pressure, which may or may not be mtermittent, 
the clinical and X-ray demonstration of blood 
(or, m rare instances air, Case 2) withm the pen- 
cardial sac confirms the diagnosis In still others 
there may be httle evidence of mereased 
mtrapencardial pressure, but defimte and pro- 
gressive hemorrhage is occurrmg mto one or the 
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oUmt ol Uk pleanl cavltia. Uodtr tbae <b 
amstUkCc* biocd any h* comlaf firtm the 
btxjt, tJw frou. r ta tit or the lauf ud evta 
tJkiQ^ t. de£iiha c&tnoafi cuuKii bo et* 
pionlkn ti troflaitni If the Iom W biood h nat- 
rB>ra«»Jate tmtateot h dlnctod £oek, 
Tbc p»tkDt is ptsftd in tbc TrcDdmob^ poei* 
Cicn, nnim the dq Mm fa u of the hewf tad thocu 
ittcriuei rapint^ embertiMfaciit. Exiontl 
btsditepphed UofpUuhpircnuibuttetMQtb 
doaestOTcfieTepaineadlBnnmt. Ifthedefm 
of sh o dt is grast, j per cent giucoK eohttkn Is 
fcdmbrfitped btisrcocmatT Poise sod bted 
}< q sute miSttss ere mankd *.1 ix to jo mtoiitc 
utcmlt, and the ptUeat is c&reuiliy obsovod. 
la the meuttbue, r^aUves sod frlodi c4 the 
patlmt ere crrtw-wstidttd for e tiutsluihaa If no 
coojpatibte donor k st head, stxl It eeee t u tikety 
that e tnrnfmLm wQl be of mx&deat benefit, • 
Mofttsiattai doDor it Kcond bf the Itwdtatkn, 
IP* treat twitj scy iiUood cannot be obtaioed, 
d per cent acscu fa j per cent gfcmM ajfticktt (t 
oaetiL Portahie X-ray filsti of the chect ue 
UBQSify aKnred, bot vidoaUe tltoe b not wasted 
in obQJoiag ibecR tf {aosndkts satpoU treat 
toenl h indicted by tha cAakil eaa^natfnn. 

Ko dcGsdU dsM koit for tba peckd of otMna 
bottom be mabflihrcL Eo^ cue onot be co»- 
rickted tacEviciaallr tod (be rcspoctae to the abore 
nUo of treatzoent b oar (aide to the cnum to 
M foOoweiL If the roquose Indicates prebabie 
iwx msy witbeat ope r atkn, the wocndi are aqb- 
jertfd to dfitdtkDMOt oa the ward. Sod tbe 
patient k pot to b«l for fortba obeornuloiv On 
tbe other bond, if linpro'rcatentb skrer or there Is 
rvidcDce of ressTiiif eimtVn of IntrapoicanlBU 
pteiaan acctesHmaied br tatnthoack honor 
tbage, prqwiitKn bnaue for expiormtocy thora 
ooeomy PatkaU with taajpanade or aknzdag 
hcnwrrbsiie sic prepared for c^Kxstke at onca, 
ilcrpiiieic aad attoptoe are rfroi labartaotfonefT 
the efaeat vaQ is afaared aad tbe pcCfeat b traas- 
ferml to the opecatkit roowu la tbo moat atgent 
cues tbe pabetit b sent duedly to the c^aesabof 
rwajs where litt prelmfnair medkifku a^ abac 
an qolckiy atlmdrd to. Tbe opmUve field 
b prepared with soap sad water ette and yo per 
cent preparatioQ b ahrayn nade for tba 

adodBbltatkn of toUavtaKnis ttuccae, and a 
tnu^sfafioo or aototrans/tefoa m tbe table, 11 

linficated. ^ , 

AmesHefta Unka tbe parent is mocibund 
there b bo indlcaiioD for operatwo wUbont 
Ufitiwiri perxaudUi ctpknuoo onder Vxal 
sTiniViMfi SI carried <xu tn Cases j and 4 is so 
fimptis that ft skoold be resorted to aheoerer tbe 


tfiagwabbciaaire Ibn opeata ikxdd bs pre- 
bcwrwr.topfociariwttbwbbaBOBft 
tie heart irithoct wist* (jf thw n the p5a3« 

b (otmd to CDQtski blood Tbb ku bees 
died ptestoBsiT br B®* Fcr tie 
tjpoaoic, wWch pceferayr open tlw pknl 

otTtty, inhsklbje aocstbeos ooder laabtfr jud- 

tlvc r aesmt tbrou|^ 1 itinatbfavbtr swi s 
fitdAC nsbbo maib b tabs p ick mJ 
SnmVl ptaftf VC piesKin cqo^iaKat tnt be n 
band an ottnpbarsl Sfptondi nay ba ord, 
bowei cf kcalorKanenlaaestieskwltbeatp^ 
tire pnssarc nay be ntffiad fcr a 
appresKb in nbm intSvidnab, aM, u vQ U 
se^ the adTaotSffs of Interaa] drakaft kto tie 
pkvrai cwTjty ITT arcat. If tbe pleua b qwaed 
sad tbc chest was b dosed tkbdj widarot tbe 

mpanskft of tbe test andff inttthc FreactC) tk 
sir any b* aspire ted boa tbe pttanl arrty h»- 
inedUtek after dfbt donize. OcesfioaoSy tbe 
sir easy w kft fa tie placrei eaviiy b>ie^ eas- 
ptesa s iaccia ted half which has aot beea istBRd, 
tadwbkb isi|^ Um again U tbeaonEalktiv 
tboradc pitmwc refatkma were nsttaad. 

Operates. For sqnnn of tbs icsit. as i nb. 
wn uve fswend t Bwntifaatkn d tie kiicnxk*- 
dMndrai tbenentooty of Spsafsia ikekf tbi 
bodaoBCsi area of the todden vm Im kisvaa 
b wbkh tbe woesyi k locatwP Tbe '■c tt dK 
tnctico g rtmt dmoibed br Bed: (si k rftsbs 
Bo&ipnlsUoe and tbs kspo^tnn sad ss- 
bskig of d» heart- b pajmsd to efkr 
satnre mat^rtsh. As already pofnted *<it< >e 

drains were mtd in Cases 4, S sndb 

cardkl cartty was left open to coeumaaicsle w 
lie nleoaU carfly for decoca pr e wk n sad di» 
sac. Tbs ftJatiwly smooti. coosttloctM « 
tbeaspatlesUkadsastokTtrtiismrtioii ub 
fch tbit there art aevetal IjBpartiat objtctk* f* 
tba me d tolas first, dntos art krltatkt »w 
iaomse tba or pericar£sl cffailoa 

<a«i, tier jsfito Jafedli* tWn; tieyF*«i^ 

to SaxUat' fe fit wamid sad U>ere#cw to to 

moos flwtnsdons In tbc ptemal ” 

fcoitb. they tocresae tbe pokflsify rf 
pertcaidkl fibresk, wo msUtr wbelier tokeiiaB 

octatsocoe* Closa««<tiectwfi^l»*“J^ 

pfkifdbyeoBtkootesandkWEnrpWdwl^ 

autoit* placed fn sdci a way as to prwrik srrersl 
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layers of closely approxunated pleura, muscle, 
fasaa, and skm It is often possible to stagger the 
layers slightly, m this way increasing the sohdity 
of the closure Further to insure a tight chest 
vrall, it IS our practice to place a sheet of gutta 
perdia or rubber tissue immediately' over the 
wound This seia'es as a valve to prevent the 
entrance of air between the sutures in case ap- 
proximation has not been suffiaently' accurate 
Posioperattve care In general, the after care of 
the paUent with the traumatic heart and peri- 
cardial condibon does not differ from that follow- 
mg other ina]or thoracic operations In the im- 
mediate postoperative penod, frequent pulse and 
blood pressure studies are essential Speaal nurs- 
ing care is a necessity An oxygen tent is not 
always required, but is of value when needed, 
particularly immediately after operation, or when 
late pulmonary comphcations occur We ha\e 
employed routinely carbon dioxide and oxygen 
mhalaUons (10 per cent and 90 per cent) at fre- 
quent intervals and beheve it has been of value m 
the prevention of atelectasis Higher concen- 
tations of carbon dioxide may be used (7) 
^gumeous fluid occasionally accumulates m 
fanlyr large amounts m the pleural caxnty This 
may be removed by thoracentesis Should signs of 
cardiac tamponade occur after operation aspira- 
Mn t^ugh the wound could be earned out, but 
p has not been necessary m any of our cases. 
”°^c)perabve transfusions are of value and were 
m 2 of 5 cases m this group X-ray films of 
me chest are probably needed more in the post- 
''Perahve than m the pre-operative period, and 
^^'*™tly of help m evaluatmg progress 
Satisfactory fluid mtake is mamtamed by par- 
enteral mjections of normal s alin e or 5 per cent 
g uco^ soluPons Diet is no different than that 
provided after other major surgical operaPons 
oipiime IS given m adequate doses to insure 
e et of pam from the mcision, and to keep the 
cjuieL The usual prmaples of physio- 
^ere employed m Case 4 to encourage 
n restore funePon in the paralyzed muscles 
papents m this group received a prophylacPc 
of tetanus anPtoxm 

^^pluaiions and seq^idm No instance of 
P topetapve tamponade occurred Hemothorax 
troublesome, and no paPents developed 
Pyenm The wounds healed without infecPon 
symptoms occurred m 2 cases and re- 
^ 1° death m i (Case 3), but only shght 
j, weakness m the nght arm and hand m 
(Case 4) Mild bronchopneumonia 
Pm recovery compheated Cases 4 and 5 
"lussis m Case 5, which appeared on the seven- 


teenth postoperaPve day, did not cause additaonal 
sequelm The X-ray evidence of mtrapencardial 
adhesions in Case 6 was an mteresPng observa- 
Pon, but there was no apparent mterference with 
the funePon of the heart The exudence '^of 
coronary damage shown by the electrocardiogram 
in Case 5 was the only late compheaPon to appear 

SUMMARY 

X Over a 2 year penod 7 cases of injury to the 
heart and pencardium were treated m the Loms- 
wUe City Hospital Five paPents recovered and 
2 died 

2 Two patients recovered without operaPon 
In I pneumohemopencardium was obser\'ed 

3 Five paPents required major surgical treat- 
ment In 4 the heart was injured 3 had stab 
wounds of the left ventncle, i had a gunshot 
wound of the nght ventncle In the other extra- 
pencardial compression of the heart by an an tenor 
mediastmal hematoma occurred 

4 Two paPents with symptoms due to pro- 
longed cerebral anoxemia secondary to cardiac 
compression were treated, reco% ery occurred in i, 
but death m the other 

5 A transpleural approach uPhzmg modifica- 
Pons of Spangaro’s masion was used in aU but i 
papenP Because of suspected mjury to the nght 
mtemal mammary artery, primary exploraPon 
was made m the latter instance to the nght of the 
sternum, later cutPng across the sternum and 
rongeunng away a tnangular porPon of the lower 
segment to obtam exposure of the nght ventncle 

6 Followmg operaPons for wounds of the 
heart and pencardium, it is felt that no external 
drainage should be used, instead a wide com- 
mumcaPon should be left between the pencardium 
and the pleural cavity to pro%'ide mtemal dram- 
age If any considerable amount of flmd accumu- 
lates m the pleural cavity, it may be removed by 
thoracentesis 

7 PostoperaPve care of paPents with mjunes 
to the heart and pencardium is important, but 
differs htPe from 1 ±at of paPents followmg other 
major thoraac procedures 

8 CompheaPons in this group were few 2 
paPents developed mild bronchopneumoma, i 
case of pertussis occurred on the seventeenth 
postoperaPve day, and the same paPent showed 
e\ndence of late coronaiy damage by elecPo- 
cardiogram One paPent showed roentgenological 
evidence of mtrapencardial adhesions m the re- 
gion of the apex 

9 Death m i case was due to hemorrhage In 
this mstance it is felt that an autotransfusion 
might have.saved the paPenP 
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AN AAIBULATORY METHOD OF TREATING FRACTURES OF THE 

SHAFT OF THE FEMURS 


ROGER ANDERSON, M D , 

A METHOD of treating fractures of the fe- 
moral shaft calling for only the briefest of 
hospitalization is of interest to both patient 
and attendant surgeon Such a reduction proce- 
dure should also appeal to a tax burdened pubhc 
compelled to furmsh long hospitahzabon for in- 
digent cases To meet the standard of the present 
economic trend, which demands maximum func- 
tion with minimum expense, a method proinclmg 
early amhulapon has been developed 
Although the mtroduction of skeletal traction 
met many of the difficulties of obtammg approxi- 
mation, It did not lessen the period of recum- 
bency It has been our experience that the effec- 
tiveness of skeletal traction m attaining reduction 
is always m direct relation to the efficiency of its 
countertraction, and furthermore, we have found 
tnat coimtertracbon can be best obtained by 
skeletal means, A single chmeal observation will 
Mnvmce one of the supenonty of skeletal counter- 
tracbon over the older gravity methods of coun- 
tertraction, the degree analogous to the marked 
ad^ce of skeletal tracbon over skm traction 
A new method which provides for immediate 
rwuchon is herem presented — based on a com- 
mnahon of effioent skeletal tracUon with the 
^able skeletal countertraction, and immobihza- 
Qon attamed by plaster encasement of the thigh 
0 y, mth the benefit of normal motion at both 
?i jomts This type of immobihzation 

h 1 after-care and confers a compara- 

1 ^ convalescence However, the most 

ou todmg advantage is immediate crutch am- 
tion with the briefest of hospital stay 
easibihty of upper feptoral transfixion The 
™rrent idea that proxumty to vital structures 
ntra-mdicates transfixion of the upper femoral 
‘J^&ment has hindered progressive treatment, 
eteas, a study of anatomical cross sections 
Contrary to be true, m that the normal 
gives such a superfiaal place- 
l.io 11 femur m the trochanteric area that it 
iite^y ^vites transfixion (Fig i) 

countertraction The safest and the 
frnr^f to the upper femoral fragment is 

tttn but smee It is impractical to 

'•'^’^Pfetely Ae upper thigh as the pm 
permeum, a speaahzed 
Hiial t ^f^c’ctal attachment was devised to control 
« transfixion of the femur, yet only partial trans- 

*rrcBcnted belore the enaual meeting of the, American Ann 
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fixion of the thigh (Fig 2) A half-pm msertion, 
similar m pnnciple to that which we reported for 
fractures of the radius and ulna," supphes skeletal 
countertraction However, a smgle half-pm of this 
tj^pe has limitations and cannot of itself overcome 
everyfemoral deformity, butwhen two half-pins are 
inserted mto the upper femur at an angle to each 
other, the supenor fragment is directly and abso- 
lutely controllable, so that every^ displacement is 
mechamcally replaced This angular msertion of 
the half-pins hterally “toe-nails” the proximal 
fragment to the guiding clamp, which holds these 
two short pins 

Technique of dual supenor tnserltons The up- 
permost half-pm is inserted obhquely m a distal 
and medial duection, from a pomt about the 
center of the lateral aspect of the greater tro- 
chanter (Fig 2B) This ffirst half-pm, the trochan- 
teric half-pm, permanently attached but rotatmg 
freely m the guiding clamp, is dnlled in with 
a rotary mobon of the nght hand, while the left 
hand holds the half-pm clamp parallel to the 
thigh The obhque hole m the lower end of the 
clamp provides the guidmg agency' for the m- 
serbon of the second short pm or the locking half- 
pm, which IS inserted mto the shaft at an angle 
to the trochanteric haU-pm (Fig 2C) This half- 
pm may be mserted by hand, but usually the 
cortex is so dense that it is necessary to resort to 
a carpenter’s dnlL To provide for extra leverage 
a large hand dnll with handles has been devnsed, 
to be used m ordmary bone dr illin g and for m- 
serbon of Steinmaim pms or Kirschner wires 
Both half-pins should completely transfix the femur 
This fixed angular mserbon of the dual half-pms 
is the crux of the successful mechamcal control of 
the upjier fragment 

The half-pms, which are made m large, medium, 
and child sizes, are fashioned with shoulders to 
ensure against ovennserbon, but no harm is m- 
curred by projeebng well beyond the medial bor- 
der of the shaft, or even by passmg through the 
epiphyseal fines The occasional difficulty m lo- 
cabng the borders of the greater trochanter in the 
obese sub3ect may be overcome by' needhng with 
a Kirschner wue, or a spmal puncture needle 
Before the fixabon or locking half-pm is inserted 
it IS advisable to locate the shaft of the upper frag- 

•AatJerson Roger Ffxctnrc* of the nuiius a»d uln*. A 
cl muhod of trctaont. J Eooe & 3^1 ^ 

ny of Orthopodic Sorstoni, New Yoit, Janniiy ipii 
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DiUd trvujtrwu A dlftii tnacfLzkci h iiado 
«t Uk fcptrlor border of (b* cocdyka bow e t ei 
CO pocidve fizadoo *{th piuter extcan- 

mm t of m thigh akot. tbda cStul bssutkfi b 
pfcmcnted fdUt a moo^ ptu or arln chroogfa ua 
•baft at a point about • todhci above tb« frat 
tranafizkn. It da»ld cot bepkoH paraOd vltL 
bat at a iiE%ht angle to, the axb of uie bat <Satu 
Uaaafixun. Hare, ania, apeckDy to the a^qint 
cmdykr itacturea, toe bordica of tba <fi>UI frag- 
iDczit be located by probicg vitb a fine 
ILlndiDa win (nxn the btcral ayect. Haoot 
ihage {ron probe or (fc woonda caln lor no can. 
bat ooe abow beep ta miad the naral co upe 01 
the loDoral axtoy Tbo type of Stfibmiafia pia 
osed If oahr 4/ja BKb ia djamMer asd aldtougb 
^KClal itauilm iteel rtnden it both flexible act) 
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■teei b ao and ti^t that after tocorporaike 
hi tbe pbutcr caae it caa be caxify carriea amiDd 
cove t e d by the apflt tnxnara 
'ntb double pair of trmjatiiV- j na (Fig. 7O oei 
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tw., bat pru vi d g okeana for aeparate and <£rect 
Qiaaagaseat of each fragiiiejit. The half pfaa 
thraq^ their ugnUr feotfdao funtkh a bandie 
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homasdeiotst while tppfying palter waderbed 
an aj^wploi — a baebsn rooet (Fig. 4^ 'fhb 
laedoudcal aanilajit-— tensed the aai tcotf 
mw ipfint— can be readily aaeeadied by rtM 
tbe automatic (eg ipflet a« a rfawh, fa vas 
lutance tbo onfrenal bracket aith rotabog W 
■rwt baie oAixe If ittadicd to tbo ^iper <*« a 
tlw \tg tpDOl. 

Ibe app*nta* J» w ct aftr octed that cvm 
meebankaj BatupDlation, lodai&ic rotatw, ■ 

carded out in ti<i naemal iMtoucalmaiao’ 
adjoataeata <d the anperiw fagaKut art a»W « 
aa ctrteipoodaig with the center of t ba po° 

irftliafmirar whik tower ftagmaat fbfpiecemart 

are rDechaakaSy managed with tha cater cr 1 * 
•tiaftttthcana(F< 4) 

To provide better expaaart for antenp eartna 
Baeraartc mmiBattoei, an ad>**»l* 

Je* itaa h*a been daitned wtai tw to fw 

attached to the upper cod cf tha 

arttU, tha epenOof taik er cart b ntawi «7 
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for the purpose of holding the head and shoulders, 
for the butiocU arc supported by the sacral rest, 
the leg on the injured side held by tlie calf-sup- 
port, while the sphnl per sc holds the fractured 
thigh, the uninjured extremiu being hanimochcd 
in the well thigh support, rcadilj attached to the 
base 

EOtJTI^•E REDUCTION 


Prcpsratwn of tic palioit For the complete 
management of the fracture, the patient need not 
be remo\ cd from the carl on which he v ns admit- 
ted After the initial roentgenogram, the hip on 
the injured 'ide is brought well over the edge of 
the cart, while the assistant cacrls manual trac- 
Uon on the injured leg, this slight traction is con- 
tinued up to actual placement in the sjihnt (1 ig 
jA) Meanwhile both upper and lower thigli 
recei\-c surgical preparation prcliminarj to irans- 
finon, as docs the fracture site when 1 local ancs- 
thebc IS used Inadcntallj, plaster bandages 
should be procured of a qualitj equal to the best 
slowsclting commeraal brands, when cold salt free 
water is preferred 

The supenor half-pm transliMons are lirst in- 
serted andwhile their location and depth arc being 
roentgenographicalK checked, the distal Irans- 
luaons are placed 

Placemen! in the sphitt In fastening the thigh 
to the spbni, the patient is cicxaicd a boa 10 to 
12 mebes high is placed under llic head and shoul- 
ders, and the butloci,s are raised on the sacral 
rest, the calf on the injured side is held b\ the 
eaif support^ the non-injurcdcNtrcmit\ rests in tlie 
well support (Fig 5B) To taahtalc tlie 
attachment of the half-pm clamp, the uni\ ersal 
racket Iwk nut (Fig 4, h) and the pi\ot nut 
Ir’i 4) c) are first loosened, so that the rotating 
arc can be swung and rc\ol%cd into position as 
“Oie as possible to the half-pin umL Before Uic 
^-pin asserablj can be fitted into the slot of 
we routing arc, il may be necessar) to lift or 
urn the half-pm clamp itself and to readjust the 
ueight of the sacral rest or to shift the buttocks 
Either one of the distal transfiMons is 
We njMns whereby attachment is made to the 
or^hoe at the kjiee end It is frequently ad- 
'usable to wrap a plaster bandage around the distal 
pnor to reduction, m order to prevent 
e thigh slipping sidewise on this transfixion 
Qumg the manipulative rcducuon 
4 Taction is exerted wath the swivel nuts loosened 
1 'g 4ifi,c, and »«), and these nuts are usually not 
^tened until reduction is completed To hasten 
dction by either manual or mechamcal mampi- 
^uons, excessive traction is hrst employed, 
wch tends to remove any’ mterposed muscle 





He : V, Borders of the preater trochanter outlmcd by 
nccdlinp with a kirscJmcr wire B, Oblique insertion of 
the trochanteric half pm C, Transfixing the shaft wiUi the 
loci mg half pm Note anjniEr insertion D, The half pin 
unit incorporated in the plaster The dual half-pm assem 
bh IS made in three sizes large, medimn, and child 

But m displaced spiral fractures, the fragments 
should be mechanically manipulated or uidocked 
so that the fractured surfaces face each other 
before traction is exerted In either instance, all 
OTcrlraction should be released before the thigh is 
encased m plaster MTcn reduction has been 
finally checked by film examination, the plaster 
is apphed from the crest of the ilium dow n toa few 
inches below the knee Snug application of the cast 
— padded or unpadded — and firm incorporation 
of the pins, or wire lautnor to prevent all move- 
ment or loose play of thigh on pins, are tanta- 
mount to minimal after-care Plaster posterior 
to the knee jomt and ov er the patella is at once 
cut out- Hence, this method permits movement 
at the knee joint as well as at the hip 
Allowing a few minutes for settingof the plaster, 
the apparatus is removed from 3ie patient by- 
loosemng all the lock, swivel, and thumb nuts 
preliminary to bftmg the distal transfixion from 
the lower horseshoe, whereupon the cast is pulled 
medially, thus freeing the supenor half-pm clamp 
from the rotatmg arc The pm ends are then cov- 
ered with corks and plaster 
Afier-care Circulation m the foot should be 
watched, though sphttmg and spreading of the 
cast IS seldom necessary due to the fact that im- 
mediate reduction and immobiluation reduces the 
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ctoH of forther edom, boldea n^^n^mU;T>^ ibock. 
RaMko of fwriHnf ctDi £« ttoaUmtioo u 
tgpryiMHiitVio rcBa not it iQ vpai Ui£ tm^aeu 
of tb« cut iTDcod tb« fncture eatirti/ opoa 
tUi ipecUixed form of dul tnocbdoo tmfti. 

iVccodfM tt mtUlnm rW t» nki cmM f» 
Waff asa tTothie lepuTtk* of tlio (nfraeau 
Cnioi ma ri w titmricB ddaji QabxL Hatct^ 
tb« pna«tk« maiitala rcporitloD vitli 
erm it upoa e of OTrekppfn# Not in- 
frtquchUy nbteqaait il«orptk*i of ttu ctik ctf 
tha fnni»,ntt renlu in Kpuxtko vfakh b re- 
vtmled coly by tiUof rcpeited RKaifmapuQi. 
Thb Skowbe todfcitct dtcroue od tnctko. 
nbucd ty mnoTtcf 1 thh tzutwie KCtkoot 

the cut betvctn the tmufixkcL 

Crutdi ambahtha h lOcwred with 
re cov gy trora ibock and dnrlaf at tho out At 
fint Qo bod; wcfgbt cn B\pir«d b lUcnt^ 
bat -wbecL coofidMoe hn retro wi , tbe pitWsc b 
penntoed to kire tbe ho^bJ, fo^ dro*»^ At 
thb time the hum Him ct the tr oiaa W b ipflt 
for better (Mt eovcoK In i fcv wcA, or u 
HOD u cilha b rereu^ 1 CUM or crvtcb 
mi; be co^deoiC, tkoogh to UMther week or » 
eroi thit ttjpport mcy M iflKinfed Horrper bi 
tbe me cue, with the fim raeotncfnipUc evl- 
deace of beudlic ^ ^ boertx tbe 

tract ate ti(e> (firm Kdcht terirttn idmid be pqa 
pooed. A/urrenunl^ the colt udtnmfiocBi, 
nhieqwnC wdffat brnHoc protectfon with obon 
mioa b roatun; cmied oqC 

TAa ftrUi tf pfutrr wreWiMAwi — erai^ 
Iram ; to x> «e^— depead* on that Tuiibw 
ciQa* foruiti^ liuatioo wooBib 
ffwinU receive do itteatkc luitQ TCtotm] of tb« 

pfa or ertie, erhidi ta taxwopUibed b; tbfl otKov' 
edits iDd kpOKoinf of tbe fin doa pfn bolt. 10 thU 
thbbiH'pincasbcwlthdmws with iretir; move' 
DCQt. A citimbr cot throotb tbi pbtter iboot 
f Isebo iwl? frcKD tW hiff-pin ■■rmhiy b tbo 
rude to freelt fran tbe cut, vbenupoD thb pbi' 
ter Ubod with It* m i ac i hrd trodutaic biU-pfB 
lol batf-pht duBp b eufhr poUed a««T b tb* 
dlrectfoD of tbe ixa of tbo trodmalctk ntf^pio 
Both dbui tnmhxkxa ire rmoored la nfilitai; 
nutotx 

A iSchtilMaptJoQirpttfid tbahilf-fte, WMlbr 
fr n^ tiOicrQ to tnitsdx tbe medbl cortex com* 
pfetd; mi; oert p rm pern bs tbe regtoQ of Um 
trochiaten, bet ooly hi the crcepdaml cue 
•prfeere there b Hveit p«in b it docehut to wltlt- 
driv ud rdosert tbe faeU-phta to tbe petfer 
depth, la Hoae cuea moyt m eat it the koM ud 
Mp JfJntm « 1 Q atao pais lod a porokat da- 
chaife, which b do* to fwOm^ of tha lUi a^tlocc 


fepina. Soeii<iw±aifBappeiifc<ait*wedi 
after tbe jfa Iwertka b wt a owk fee cmxti 
b««a» }t b oiWiJ; feat t UatSt tt»axm boo 
Bvmmait of the ikia uoood the tnufixkw. 
&rh cfinhauB froo farlutfam doa pot oB fart 
chiQM of di^&p anamd the pba bat h iky 
be idvbible to keep tbe pHleBt gedtt fcr a lew 
dt;i. Ewa tn these cue* the woBih bed b t 
w day* if te the truaixlona ha\ e beea rtmwti 


itnriOCZAiniajc menrto 
AJthoo^ ptevkndT’ fecaottl ibaft hichBa b 
(eacnl bu« been ticnhlnoDK^ aohtrodaa- 
Uric fmetona proved to ba the moot hybi b^ 
ouiae of tbe dmoohia h ovc cim bf tea td;b 
tSapktmcu of the sboct cppei fnemot, ibac 
tioD ertmiai tocadoa aw dedatk Bet «ba 
(Srect entro] b chtxhKd thro^ the deal Ut 
pi&s tad wi th the atroDg nccbajiKil Kndpibta; 
penm cf tbt ipSat, cometioa cf thb r^ctizy 
ifiipkctiBUt b a nlatfteN bcQe p a fcraunr r, 
Aa thb oppo lisfWKt b oaoafiy dnt, tbt tTi>' 
dABtnk hah-pfs ihooid ba itarted bto iW 
Bipcrior laioii border of tbr trodBBtcr <* a 
arwlbr hiihi[iD ibosU be wL lha nuUd 
aeeSal (StpdaaazHBl cf the tmr csd «f ^ do^ 
fcajpnmf wrirati aa addit k ittl pwbkm ti Ik 
tmi^ ipim] trochaataric tractsro b *kei tk 

ktitf tnuiater remain a put cf tbi 

menL TUa tu now ba c r maa aa b; aa thfcpa 
taaerdoe of tha aeoaod orao caftd vpper dra 
afl^tlr ckaer to tbe uterep»taior 
dua tha ktmi pkse at a levd abend 4 ^ S 

Iwho aboYW the kaae. The ub cf thb wka « 
pU ihoald be bom iba aaterk* sKdhl «^Kt 
d tha thkb to tba peateikr latml upeetTne 

don oo ihir ofAjw* pfa fa a btml d&TO* ow 

conea (ha owsSmI dimfafrmmt, tad aartcumB 
mtlaulaed by roetiaeJ; embodyht the tna*- 
iikesfa the cut 


f\jnjtCOKDTtA^ mCTtZZZS 

Tkae atobbovi frtflarw no k«*er 

tomtiwEtwith 

tedmfeor tbeomrjiner of 

cf tnnxhxiaDt frpkcai fa tla heunk* tkfc 
with tha band ovrr tha k»« Jcbrt. 
otErted downward wlB tha 
b eeoected. Otbenriat, cwredl* b 
kallT oWatoed thcooch m 
pair J tilMnB etuuto, 

t^dbUlhontabce. ntbermo^rf^^!^ 

b foJVrwed br rwitfae nstedge., 
to pi.i »( bou. «. oi 
proUfata a recamnee of the poatarioc jenw 
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^ ® in the upper third w-n' nbk 

Hiilk mth crutches on the second daj aher operation 



Hk 4 The anitomic femur splint nhcrebj correct 
rotation ihrough anatomical center at hip is mechamcalU 
accomplished b\ turning finger nut, ft, abduction and 
adduction deformities are os creome b\ sssanging the bracket 
d uhich ii piloted under center of hip joint and locked snth 
nut at It correction of flcrion or extension displacements 
at the hip are made upon the piloting nut, c Ihe distal 
hor=eshoc ba'c, k is sun tied irhercbi sideinse displace- 
ments can be aimed and anatomical rotation effected 
through rotating the teeth on its under side The rod, I, 
supplies traction The 11 ell thigh and calf supports are 
illustrated in 1 igure s 



the niustrating steps in routine reduction \ hirst, 
P'^’ forced diagonalli into greater 
IrantS shaft of the femur is compictelj 

nut L locking half pm and the clamping bar 

wminac second stenlc dressing around the pin 

bor ni- PUce with sheet ii-adding B V 1 2 inch 

the shoulder, the leg rested on 

ia5t(S 1 °!e '^'[■*“PPort, the felt-coici^ sacral rest ad- 
well tS, ^ 'ndiiadual, the n ell thigh hammocked in the 
titffl , ’ipP®^ ^ not clearly discernible in this illustra- 
is thumb nut the dual half pin clamp 

distal rolatmg arc When either one of the 

teal , ■“’'®'™on3 has been connected to the splint, mechan- 
fFie . ? ■nstituted immediatelj , while the pis ot nut 

C ‘■1 ®nd the lock nuts (Fig 4^ h and m) are left loose 
Md perfected by traction power of the splint 

chert tU mampulations, after roentgcnographic 

piaster bandage is appbri from crest of fliuni to 



C 


knee, &rml> incorporating the half-pm umt and the distal 
transhxions About 10 mmutes later when plaster has set, 
the thigh IS removed from the spbnt and the protruding 
rods of pms or tautnor are protected bj corks and plaster 
Crutches are permitted when the plaster is dr> 
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d Ur C C s (aOsn t .purooe e/ sddto ud Inn tiW t/ 
n|fat fonr ndviced ctmbm 00 two <Ucnal «ctiMk Kdmtd u • 
Bt^jakx, « tacb e> BiLSsoJiUtf irfrKtmd oill vpondPb oi liw {noBU A. 
t4r«nl nrr thfoofli cBt n>«ha*tai •# B, ?eBm« 

coCTcetad witknt ocmofKOlM br {mUbc uitocrtr M » «n Nc< ^ t * b«* j 
to UotDor C, AaUropoUfnor molfBoiM iSaAoJaew paaQo* U ik mmi 
WW pBM GfMtt brt «T«e (ncsnt* da* to prtseaca k oU CkSai 


coinnvimcD ntcrtma 

Cotsmlnsied (nctom 4re u & mfe TOutlBd> 
re duc e d bat /or thit ontmuil type hi whicb the 
addt^or mtade paUs ilie knw ceotnJ 

(rifment medlAlh' it b eewoea adybahle to cut 
Ibc cut out oa tbe medal clde w to iIk tvcllnic 
rtart* to recede A mil 0 / theet waddiog ptsrco 
o^TT the medal upect 0 / ttdi fragment b then 
ttrapped (BOfly m phice aUh a bondage. 

ccofpotnro nACrmo 

W^en tbe anotocme tpQat it ntlBeed both u a 
redoclion and an bnmobiliraboo igeou • «<»>' 
pound frnctore of the femur h amentbfe to any 
current method of treatment- Tbe leilon can b* 
thoroogfaly and cloaed with pdmaiy riH 

tore, or it can be pncLed aith Ocr'i lajouM gauae. 
On tbe other hand open air treatment, cberokal 
hvage, or Baer a margot mKbod are ail feasble. 
iloce the tWgh may be left fuDy or parttilly ei 
poacd In the ipiint aa long a* reqTnred naceoeol 
of the patient in bed a/ter the ^Imt hai been tp- 
pCad fa detailed m apreMomly pablkhed paper ' 

,uaiBi ,R«»w f— ubtwtto»aai^.a» ; w 4 t« 


UAi tnnot uro >tos-iTirtn; 

Tbe apUnl fa a laloahlc adjunut to the trot 
meat a mal-nnloo or noo-tmion, becac* ^ 
■ppraina, ajaembfed or lepaiiled into h» «)« 

parta, may be wrapped ta a ahect and itaih*d ■ 

the autocave in atich e>-ejit all meciaBi****" 
regulatedlnaaterOemanner An egoi^ adegm^ 

but more raped technJqne fa to proceed ^ a tlaajf 

an unaterilaed ipflnt, t/tnafiiing the femc^ 
pltdnf the Iht^ in the apparaOtf u 
toTinr Any neceattry cpeialWe msciafaiini 
KroaipOibed bv a Uteral apy«^ “ “ 
femur throogb a aJot In a itenfc 
jnealM 00 the appaiatoa Itidl are made mas 
hind tbe ibeet by a »oo-aterlle aaafatant. 

jiAcnTM* or THi tiiATt or loni ^ 

Tbfa »eemingly comnln 

«lved, bemnae coa aha/t at a ti« fa 

routine tedmiqoe. 

only a bod homtallaatto ^ 

there can be oodiin(CT d kw' of ■IT5'4“ij ^ 

e»ch fragment naiW to tte caU- j-t-nehK 

m the cue ot an aawdated fraclnra d the pm 


ANDERSON TREATAIENT OF FRACTURES OF SHAFT OF FEAIUR 



Fig 7 Jlr C T A, Lateral roentgenogram before reducUon, B, after «ductmn 
(In our earlier cases the upper half-pm was trans\eisel> inserted at the disW ^rter 
of the greater trochanter ) C, Patient was up and about a week niter reducUon 
Plaster is cut out in back of knee to permit flexion 
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tte plaster may be extended upward to form a 
double spica Revolutionarj' as it may seem, even 
tti tins day of modem fracture treatment, these 
patients maj' be accorded the immediate pnxnlege 
of the wheel chair and a comparatively early use 
of crutches with the assurance of a relatively pain- 
less convalescence 

ntACTORES OF THE FEMORAL SHAFT ANT) 

OF THE SPINE 

In the event of a double fracture, such as that 
ot the shaft m association with a fracture of the 
spine, a single spica cast pro\ndes suffiaent im- 
mohilizahon for both fractures to permit early 
ambulation 

tsacthres of femur and tibia 

A fracture of the femoral shaft in assoaation 
j^otures of both bones of the same leg can 
reduced by shghtly varymg the techmque The 
™'^^''ed femur is reduced first, during which 
^od the lower leg should be steadied A smgle 
cal femoral transfixion, inserted obhquely, sup)- 
Phes the agency for traction and fixation The 
piaster segment mcorporatmg this pm or wire is 
applied With the knee in extension, from the 


femoral fracture site to the leiel of the tibial 
fracture ^^^len the fracture of the femur is 
reduc^, the cast is extended up to the crest of 
the ihum In order to reduce the Ubial fracture 
b} our double pm method,* the sphnt is removed 
from the thigh just as soon as the plaster sets, 
and the apparatus is converted mto an anatomic 
leg sphnt by substituting our standard horseshoe 
for the universal bracket and base plate The 
means of skeletal traction for the tibial reduction 
has already been suppbed at the tune the femur 
was transfixed, when an extra pm or wire was 
inserted through the tibia aboie the ankle The 
distal femoral pm maj be used for the tibial 
countertraction agent, but if desired, another 
transfixion through the upper tibia maj be made 
for countertraction The lower leg is placed m the 
splint and after the mechamcally obtamed reduc- 
tion IS roentgenographically checked, the cast is 
extended down to the toes, to mcorporate the 
tibial transfixion A walking stirrup is later ad- 
jomed with plaster Exen with these multiple 
fractures early crutch ambulapon is practical, 
smce both upper and lower fractures are immobi- 

*Andcr*«n Ro«t An automatic method for treatment of fracturca 
of the tibia and fibula* Sur^ Grnec. i. Obat,, 1934 $3 ^39 
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Tif i. itr U B Und. brt tm. r««cnf^«it«nJfTicUtr«e^ tB* Ike 
Kit tea owkiH fraetin es Ik* fait toikH am Mrapw btm*4 la^am «ai 
(m* MRKTMtKt CniiAan cwtuf MCZMUled tttV rf rrinrimi 'mtnp 
«ith Uui/iMW Oi the t»efttT wecart ht **i wp >ad »&a(n KioaA 
<h*t tn—b liKd botk ifiae w tama Httfte nmded le tke bd-ofl m *aJ 7 
OH pa «u mKTte<£ ikrvaftt lk« daUJ (ninat B l^iertJ ne* befan n^c u a 
C, Aher redactxa. 



Gjced in iBe lame aft, »btdi extendi onh inn 
lap lo ttxi. 

omen u. aor^igtns 

1 fiMtft iuiai fffliu^-n»K li 1 Ttriuke erf tk* 
techaiqoe daertbed, nch frirtiitioo oi i* 
td provided ibe emit b eJaijited » mid' 

i4^c»«pTrieTil}l7bac#m*debli.o»ectto 

. .j plutG exteooion ofimjenstnita (or the ha 
orf tlie tected dutfi nuotioo "nie bmer 

pkfto legmen t, uhlth locwpQfita the 

tol pm or wiTt evteodi treoi J nt beki* d* 
loTf Ime to md-adf Dorfne iFftalfco N ^ 

pUster the knee bufoallyfcrted info IDO 1»* 

ertouwr, i poaiiOD betln letiined if the a»lU 
UMrfsion b ptit m obltqoelj to the 
«if of the Lnee >mI On cooipfetka^crf the « 
duetjoo the piutcr u extended up to 
ibe flioto ihvtt iDcotporttiBg the dm M F*” 
PkW Uf-pin 

a ftbo paetjea] and tbeie haH-pbi par w 
«rt«d Im dlbn On i«d«l » t> Hunl 

of the tflttaJ thigh- ,, jw,ii 

A tiHgU tuptruf with a 

uBCrtwn can abo be efflpio>«d mien the J* 
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inserted according to our earlier technique for 
femoral bone lengthening, m which case a single 
pm or wire completely transfi\es the upper thigh 
m an oblique anteropostenor direction In this 
technique, a spica from nbs to mid-calf is essen- 
tial 

Traction for the aboie modificabons as for 
routine reduction ma\ be furnished by either the 
fracture table or the splint, — preferably) the ana- 
toimc femur sphnt Obviously, the table pro- 
cedure has inherent diflaculPes the number of 
assistants required, the necessitj’ of a fracture 
table with its fluoroscopic obstacles, to which is 
added the unrehable human element. The fun- 
damental pnnciples of reducbon are identical for 
both table and sphnt, but with the table it is 
dif&cult to execute the manipulations of each 
fragment on the true anatomical axis 

It is apparent that many vanations and combi- 
nations of techmque for either reduction or im- 
mobilization are feasible while operatmg on the 
same basic pnnaples For example, half -pm in- 
sertions may be substituted for the usual distal 
transfixions While for reconstruction or congen- 
ital hip operations and for certain orthopedic 
conditions of the lumbar spme or pehns the half- 
pin units may be used routmely, m bifurcation 
operation and for some fresh or unumted frac- 
tures of the hip the half-pms may be mserted into 
the upper femur below ^e trochanters We have 
also been treatmg fractures of the shaft of the 
hurnerus in accordance woth the principles of 
dual half-pm control 

WARNINGS 

Our objective — a perfect roentgenographic re- 

ucbon— can usually be obtamed, and early res- 


toration of function achieved, if the following 
factors are closely obserx'ed 

1 Both fragments should be located by prob- 
ing with a Kirschner wire 

2 Half-pms should completely penetrate the 
medial cortex 

3 Separation bj overtraction should be 
avoided 

4 Only the best plaster bandages should be 
employed 

3 Repeated roentgenographic check 

6 Insistence on early and strenuous daily ex- 
ercise, plus acPve movements at both knee and 
hip 

7 Painful convalescence is usually due to 
faulty technique and calls for correction 

8 The axiom of the Fracture Committee, “It 
IS the doctor behmd the splmt that counts m the 
treatment of fractures” should be kept in mind 

SUMMARY 

This new method of reduang femoral shaft 
fractures, based upon a specialized form of trans- 
fixion, requires plaster encasement of the thigh 
alone for immobilization A further advantage is 
the preservation of muscle and jomt movement, 
which IS brought about by non-immobihzation of 
hip and knee joints plus early weight beanng Of 
paramount importance is Ae fact that crutch 
ambulation is immediatelv possible, thus reducing 
the patient’s stay m the hospital Other impor- 
tant factors are the slight after-care required and 
the fact that the patient suffers httle pam dunng 
com alescence Hence, w'e are brought closer to 
our ideal in the treatment of fractures the secur- 
ing of maximum function with rmmmum expense 
and pam 
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W V tsr noi to coQftUcUv atid fapprtiri\dT 
rtmjrxkd ot iboae loLvidimls la fibocn 
arcuMna bai ben anp^mtijr nsdi- 
atled u ue ol U»^ mbo ra\e auccumtm) 
becaitfc of IL 

Tbe cWlh nte ittrfbutaLfe (a oirdnooM e*d) 
jeflT KTvei to augmret tbe iLeptidon U bodt 
ph>ridu« ud h>(nn reipudiTkg {ts cunUBty 
To OK the tera cuml” fa cocoectfoQ wfli £» 
fi|iaacy nav Mcru at leaA ba n rdous, bat thoac 
lodivUnali who are allre for moQy \ean follow 

ri3i»\’al of a mali^oant grow ih tyipp- 

loo»o< tecurmce would aettn to ba'c benmewc 
t>»n ttmportrtlv reUc\cd of itriraJIroail 
UwU nay TraacmaUr «'fai nptrdfat ite oltt 
inate oatweoe of aoroe of tbe paumu dtawd aa 
fcasfa* otruioed J «d 5 )«af aocer nut*, 
bat t>u«e patWcta «bo are alrve from 10 to i; 
or to y«n iflet removal of a cajctaoma of Uk 
eolca nav be d**lfied, It •eetot, u permaonUj 
tetfaved.rftbefrod*tealBsiII*na®tle^ 

Chemw fa a review of a ui ' n, of tbe etJo# 
nade la tqysai tbe Feter tint Brfgbam Hoopftal, 
Doled 1 patient wbo had nrri\-ed for to )<*« 
after a reaecOoj of the coko for ordDoma and 
I who bad aurvhed 1* y«»r» Aaotber paiVnl 
died loW \ean after ofimkm apd bad do re 
cnrreDCc. CbeeA-er abo reported a patkait wbo 
4ed of r e tu nc BCe 10 >-ao after It* 

On^ierwo and Shelloo faarevlew of Ibc ^ 

readu «rf the treatment of auxrDoroa of Ibocnloo 

Doled J patient* wbo were aUD Bvlag x» }t*n 
after the tetecura of tbe cobn Coffey htrtod) 
fa* carriDoma 0/ tbe rectum, cmllrd atteotfcn to 
PpQUnu wbo bad died witbont reenrrence ^ 
ind 13 \eai» ropeetiNely after of*nti«». aod 
10 t ttitienU who were hvir* i7 jeciiw, 11 jnrw. 
^,o\eai»,rarKti\efT after reaction Brown 
reported i paticPl hvui* 103^ after cwwta ^ 
It miriit add to tbe peace of mind of lbo« 
mavyWled with mal«ntfC fa^ 

fulttreH mote cnipfaaiii were^ on the cnrabiDty 
of caicfaoma aod H owe ■p«fic loat^ 
dted ai defame proof of 
thi* fa mfod, wc are repiatfa g fa 
opoaOve and patboio*lcil of a do^ 

mdenU wbo lived for more ^ >«mr ^ 

Sc eradawtkB of carODOfDa of tbe krge tnteadi*. 


Imnnicb a* cardsoma octuri whb fieatt^ 
freqaeocy fa ib^ later decade* of Bfc aasy fw- 
tlenli n^ode tbeb naturaJ qan of txalact 
Lcf(A to postopenthe rein br>T bad tme to 
efap^ ibcr tfo re tbe mnriiei of 10 %qt wtinl* 
are freatlv redwrd by cibk* otw’ lhaa car 
fa tm« report wr abb to ate 

cmly loAanca of fadaputiw ctaei of tixdooaa 
and tberefare ba\e fa c hi ded only padeiti who 
are Svinj w wbo ha\e Hved witbnt crWencE tf 
le t urrc ij cc for more tbaa » jean after remmJ 
ef candoon* dteated fa the ectee Twenty jeu* 
0/ Hfr wlibont fanber tronUc owebat^ raijht 

001 be refi^ a* a emt of caaoH- fa 

ctartfa* Dfaerver, fad we feri « 

nenteSUy wonla be h^ fa bS^ repid by Ik 

mlient . 

TThM ovt reim to a pcaw^ cure « ww 

lt< qwwta k im»»il«Uty nked U l««b«lg 
Ibe ocVnol Woo noUj »«> "»«“ 

Uoo 1 > • rnpa me. lo lie cuo « m nfon 
taj tie ttom ecu *»sMed » 
the ralhot^ta .1 the tooe rf ofenUm » 
mm ipeeliietn l»<e been * 

So*™ o< eouieel I»lh<^ 
too ntertuotoed, ore “W**?* 
beeo Bade, ud the tSiJiitaee Wo " 
tnned. IlhomUm* ol «“ 

...lOchideA 

hos Inledeied leeocelol »ilh 
^,»„«e ollhetteoebol 
iDleitai. _ 

areOTT OT CA*n 

4 » TrwwekicfU-Wwibrlp^^ 
ttat, k> twd *»1 * 

MtwUaKh 7 J thi trr—rq** 

•jy,, ^ 




Photonucrograph of adenocarcmoma, grade i, 

of cecum and ascending coloo. Xioo ’ of U 

Gt^I^ , the adenocaranoma measured 8 by 4 

nodes could be found ® 

Alicni f ^ ^ woman, aged 49 3'ear3, was operated on, 
because of carcmoma of the cecum A 
adherent to the growth Local mesentenc |||n 
•nvoU ed bj metastasis. Eight inches of pX, 
7“''^ there was a secondary growth, the cecum, » 50 
were 4 inches of the trans\ erse colon 

lateral ileocolostomj was performed HEi 

anH -3 months later, the patient was living tfc; 

caiTmr.,^^^*' enj03nng fine health for her age The KU 

„|T measured 5 by 7 centimeters, and microscopi- 

was grade I (Fig 2) ^ 

October^ ^ man, aged 38 years, came to the clinic on 
tberi., *9to, complaitung of ssmiptoms which led to 

tion TeP*'uj°^ ^ ‘^oscendmg colon Evplora- R» 

inrbe. ^ paminoma of the descending colon Ten 

secti^ A 1 which contamed the growth, was re- 

BTmrtt, small intestine was adherent to the Wffi 

mnnti,,. 1 , ^ resected Twenty years and 8 s^; 

arm ot patient died following amputation of an ^ 

The gross specimen of 3 ie colon res ealed a fc ^ 

fcoDir3n'*’*r^'^ measured 5 by 4 centimeters Jlicro- 
till* “o.mahgnancj was grade ^ Ao metastasis to 1155 

Ca^ *>™pb nodes cohld be found Kr 

A„ , 5 A woman, aged 64 j'ears, was operated on, m 2 | 
Tw^o ’ 4 i ign, because of a tumor of the sigmoid flexure Fj 
of th* mches of the intestmc was resected, and the ends P*! 
Was m-t?' deum were closed Lateral anastomosis 


Wasrmrl -rn. “cum were ciosea Lateral anastomosis 
GrossI ti, Pnticnt is well and actis e at S5 \ ears of age 
n,,„„ ^ carcmoma measured 4 by 3 centimeters, and 
nncroscopicallj it was grade 2 (Fig 3) 


Fig 2 Photomicrograph of adenocarcinoma, grade i 
of the cecum and ascending colon X6s 









PO'W 






^ 3 Piiotomicrograph of carcinoma, grade 2 , of sic 
mom flexure Xioo ^ 
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years later, the patient was m good health Jlicroscopi 
alh, theinaligmnci was grade i (Fig s) 

Case lo A man, aged 53 years, was operated on, De- 
cember i6, 1910, bcoiuse of a tumor of the splenic fleaure 
of the colon The splcmc flexure and a portion of the de- 
scending colon were remoced, and a lateral anastomosis 
eras performed between the transverse colon and the sig- 
moid flexure. Twenty -one y ears later, the patient reported 
that he was hvuig and m good health Grossly, the lesion 
measured 5 by 4 centimeters, and microscopically it was 
an adenocaremoma, grade i No local metastasis was 
demonstrable 

Case ii A woman, aged $6 y ears, was subyected to ex- 
ploratory laparotomy because of a tumor of the nuddle por- 
tion of die sigmoid flexure Ten inches of sigmoid flexure 
1^ removed and an end to-end anastomosis was made by 
the tube method Local lymph nodes were inv olved TTie 
gross specimen measured 7 by a centimeters The adenocar- 
cinoma was grade r, microscopically (Fig 6) The patient 
mvt and in "fairly good health" 20 years and ii 
months later 

Case la A man, aged 49 years, was operated on, Jonu- 
ary 3, i(w, because of a mass m the ascending colon Eight 
inches of ueum, the cecum, and the greater part of the os- 
cen^g colon were rescctwJ Grossly, the specimen re- 
1 X 316(1 n caranoma which measured s by 4 centimeters No 
mitosis to local lymph nodes could be demonstrated 
tmrosccgiically', the tumor was an adenocarcinoma, grade 
^ years and 10 months later, the patient re 

^uble’’ ^ h'mg but “suffering from heart 

In the 12 cases ol caranoma ol the colon in 
which 20 year surgical cures were obtained, it is 
Ol mterest to note that 10 patients were still 
^0 time inquiry was made The time 
elapsed since operation ranged from 20 y ears and 
1 aonth to 24 years and i month 
, lio paPents were opierated on when 

ej were m their third decade, 6, m their fourth 
^de, 3, in their fifth decade, and i, at the age 
° 04 years Eight of the paPents were men and 
4 ncre women 

In view of our expenence with the microscopic 
pading of malignancy, we feel that it is a wry 
flf fha-t m all of these cases, 

e grade of mahgnancy^ was low In 6 cases the 
"oras grade i, and in 6 cases it was 
P de 2 In no case m which the piaPent sums ed 
or 20 y (jjg mahgnancy found to be grade 

3 or grade 4 In a recent review of 453 specimens 

ol the colon at the dime, we ot>- 
that m 14 per cent the mahgnancy was 
^de jn gj grade 2, m 18 per 

^0 grade 3, and m 7 per cent it was grade 

4 inc mahgnancy was grade i in 50 per cent of 
e cases m which 20 y ear cures were obtained 

study was made of 453 pathological spea- 
Id determme if possible the factors which 
^uenced prognosis Data as to the length of 
n survival were obtained for that 

umber of cases and microscopic seePons were 


made of the corresponding tumors Cases m which 
the patients did not respond to our letters of in- 
qmry could not be included Consequently', the 
significance of the percentage of cures rests on 
the relaUve effect rather than on the absolute 
percentage of the grading From a study of 453 
cases of caremoma of the colon, it was found that 
66 per cent of the papents who had caremoma, 
grade i, 54 per cent of those who had caremo- 
ma, grade 2, 38 per cent of those who had cara- 
noma, grade 3, and 30 per cent of those who had 
caremoma, grade 4, sumvmd for 5 y'ears These 
figures mdicate the noPceable high madence of 
5 year survny’als m the cases m which the grade 
of mahgnancy’ was low We feel that it is a very 
significant observiaPon that of the paPents who 
obtamed 20 y ear cures all had a grow th which 
revealed a m^gnancy’ of grade i or grade 2 

Of the 12 cases m which 20 year cures were 
obtamed, only 3 rev'ealed metastasis to the local 
lymph nodes This observ’aPon is in accord with 
our studies of the entire 453 cases, m which it was 
obsen'ed that m the cases m which there was no 
demonstrable extension to the local lymph nodes, 
the paPents as a group, had almost twice as good 
an outlook, as did those m whom there was me- 
tastasis to the lymiph nodes Only 33 per cent of 
patients who had mvolvement of the regional 
ly-mph nodes lived for 5 y’ears This is m sharp 
contrast to the 60 per cent of 5 y’ear surv’iv’als 
among those who did not have any' mvoh’ement 
of the regional ly’mph nodes 

Having observ ed that both the grade of mahg- 
nancy of the primary lesion and the presence or 
absence of metastasis to the local lymph nodes 
had an influence on the prognosis of caremoma 
of the colon, it became a problem of considerable 
interest to ascertam whether or not the one factor 
influenced the other The madence of involve- 
ment of the lymph nodes, therefore, was com- 
puted separatelv for the groups of cases falhng 
mto each of the four grades of mahgnancy The 
4S3 cases were studied from this approach and 
metastasis to the local lymph nodes was found to 
occur almost twice as frequently’ from primary 
lesions that were of grade 4 mahgnancy than from 
those which revealed a mahgnancy of grade i 
The madence of metaspisis to the regional Ivmph 
nodes was 28 per cent m cases m which the 
caremoma was grade i, 30 per cent m cases m 
which the caremoma was grade 2, 36 per cent m 
cases m which the caranoma was grade 3, and 53 
per cent m cases m which the caranoma was 
grade 4 

From the pathological study of the 12 cases in 
which 20 year cutes were obtamed, as well as 
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fron Utc vbole Krid oi 451 tpcdmcm of cvtf- 
Doma of the cohn {t it cvUcot Uiot Ibc cimde 
of the prirntTf maJfpwncy ud the pca eoe e or 
absence of metartua to the local Ij-mph aoiica 
loJoeoee the ollboatc postopentive prqpoafi to 
aatpprtcjahk extcoL 

XtncUAtT 

The nri^ca] mDonl of carrioncna of the coioo 
holds out a very definite p ros p ect of complete 
cure. To crtablnh the accuracy of this amteo- 
tko, 13 cues arc reviewed b deulbvlthnirtkal 
and pathofoefca] obsenatkm. In aQ of these 
cates the patMtsfurvlred the open tloo for okr 
than 30 )'can, and 10 patients rcre sdH Uvinc 
at the thw of the last Inquiry It b of btercat to 
note that to a of these ojca, knps of tmaB Intes- 


tine had to te resected on accoom of dbeo. a 
tenskm of the primary powth, la i 
bladder had bea cocmdKd on by a caraaoe 
of the tlpoold flexore aod bad tn u 
partially 

BtBLIoaRAPirY 

I BjcnivK.y CtRioom «( at* to bodaka 
tnsUNal, u>d cod rtodu. M. J 

jy is-tt. 

*. CnSTx«,Dt\D TW rcatu cT tRctsot e/ cn: 
Deoa at tte adaa tr tbs Peter Beat BnfVtaBa 
tcoJ, Bortea, New Eactud / Ucd, ind, xj 
<S*-^ 

j CcrrrTT K-C. Casor tbs nan tadrbirw 
twT*. , Ct»« a >5j4, 4 slj-w 
A. OixOTcaiert. A. A »f«l taixKrc U T udoMb 
•r tbs Ucxiaot 4 cstCMooH 4 tbsedM. T 't ) 
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OBSTRUCTIVE CHOLECYSTITIS 

With Particular Kererence to Acctl OnsTRucxnE Cholecystitis and Its Sequels:* 

STANLEY II MLNTZEE, M B , T A CS , San fKANCtsco, CAuroRNT\ 

S UDDEN complete obstruction of the cj stic 
duct, usualh produced b\ impaction of a 
calculus, results m retention of bile in the 
gal! bladder If the obstruction is maintained and 
if the gall-bladder i\ alls are not ‘'cnouslj infected, 
the contents of the i csiclc arc absorbed bj the 
Ijmphatics and aenous channels After a fen 
lyeels, onh dear colored, mucoid matenal (nhitc 
hue) and stones remain Tins condition is called 
b\ drops 

But if the obstruction is not released carl> and 
11 the gall-bladder walls are acUacly infected, the 
acute pathological process progresses A fen da\ s, 

® hours after Uic obstruction occurs, bile 
flaked with pus maj be found in the gall-bladder 
ca\aij and the walls become infected, edematous, 
and coiercd mth fibnn, or maj be studded with 
minute abscesses Ljmphaticand \ enous circula- 
tion IS disturbed and patches of locahrcd gangrene 
i^ucntly terminating in perforation, maj ensue 
“ong the de\elopmcnt of these changes, the 
t process has progressed so rapidlj 

bue 15 sUU encountered in the gall bladder 
IS rather surprising that n c has c no term dc- 
SOTpUs e of this condition The term “obstnictis c 
to the complete obatruction 
iR duct, but docs not indicate nhethcr 

e pU bladder is filled mih bile, mucus, or pus, 
or does It desenbe any mflamraatory condition 
me g^-bladder walls I suggest that the term 
t, ^*®,°hstnicti\echolecj'5titis’' be applied to the 
ruaj ^ obstructed and acutel} inflamed gall 
ti\ filled with bile The adjcc- 

t ^ j j *^ous, phlegmonous, and gangrenous maj 
fnriR ° f define the pathological condition 
artner, if desired Thus we maj have acute fibn- 
m obstructive cholecystitis, acute phlegmonous 
^trucbvc cholcc>-stitis, etc The terms “hy- 
, P ^**0 ‘empj'ema’' are used to designate the 
iTOcted gall bladders, filled with mucus or pus 
dira* subacute exacerbations of these are in- 
k oy these adjectives Thus we have acute 
subacute empyema, etc 
ne initial lesion m all forms of obstructi\e 
^ opmion, an acute obstnic- 
raolecysutis Hydrops and empj'ema are the 
^mts of prolonged obstruction and develop from 
^te obstructive cholecj'stitis I have seen 
6 development of a hydrops m an operatively 

TioioticDti 


rcmo\ ed speamen of subsiding acute obstructive 
diolccj'stitis when the gall-bladder contents were 
haU bile and white biie One frequently sees the 
dcRclopmcnt of an empjema from an acute ob- 
structive choice) stitis when the contents of the 
gall bladder are pus niLxcd with a small amount of 
bile And mono frequently, one encounters an 
emp) cma dc\ eloping from an infected h) drops as 
shown b\ an admucture of pus and white bde m 
the gall bladder Obnously, these three lesions, 
acute obslructiAC cholecjstitis, h) drops, and 
emp) cma arc stages in the de\ clopment of a path- 
ological process which has obstruction as its com- 
mon antcccdcnL The presence of infection at the 
time of the initial obstruction, or its introduction 
after the obstruction has become chronic deter- 
mines what t)-pe of obstructive cholecjstitis wall 
occur, or maj be found at operation 
Therefore it is endent that the progression of 
the pailiological condition is dependent upon the 
Ume element and upon the presence of old or 
recent infection If these could be determmed 
climcallj , Uic tj-pc of obstrucU\ e disease imght be 
anucipatcd It is usually impossible, howe\ er, to 
determine which colic, if any, resulted in complete 
obstruction and it is e\en more difficult to deade 
when the onset of fresh infection has occurred 
Under these arcumstances, it is not surpnsmg 
that so fev correct pre-operatii e diagnoses of the 
exact stage of the process are made (Table D In 
the chronicallj obstructed lesions the gall bladder 
is usually palpable and the inadencc of correct 
diagnoses is high, the X-ray accounted for a num- 
ber of these But when an acute flare-up occurred 
in the chronically obstructed gall bladder, the 
abihty of the physiaan to deade whether the 
lesion was an acute hj'drops or an acute empj ema 
was gready decreased In the senes here reported 
the error was nearly 50 per cent And m the new' 
acute obstructions (1 e , acute obstructi\'e chole- 
cj'stitis), It was still more difficult to estimate 

whether the gall bladder contamed bile, mucus or 

pus When we attempted to antiapate the com- 
pbrations of obstructive cholecj-stitis (gangrene 
and perforation), our errors were verj' great, es- 
peoallj’ m the acute obstructive cholecj'stitis cases 
■ne majonty of our paUents suffermg from 
obstructive cholecysbc diseases appeared at the 
hospital when an acute evacerbahon of the 


KFartmentof SuTffeo Uaivenjty of California MedKatl School *nd from the San Francisco HiwnitaT r-n i.» r» . 
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TABLE Lr-ntfrOPERATIVT DIAQ’TOSIl 



diraiic )e*toa dcrekipoi LoaU uodemea aH 
riliUty wtro pnteat m moat o< the 
ind t choteCT^U* «» 

ojtaUr made- Thl« »« ujrfortnnale, for u aoca 
aa the diaguoait of acute cIwLKjr*titb w*s « 
carted mo« of the tta2 Heated the oat^ coft- 
Krvatirely "to await aubri dmce ot the acute 
Wcctk®- In a prerkna paper (5) I «b<md that 
the mortahty d exaaAvt coB»emtiKii ww «at 
(rtpercent) The preaeotitudyahowa that eaiite 
^rtoT greatly reduce that figure, fw •» wJw 
have a mortahty of 15 oat lu obrtnictj^ 
cboiovititla Partlcalaxly eocouaglog are i» 
KflM of perfcratloa* in tbeae ffiU btodd^ 
FcameriT « tOaddea perioritea while tni^ 
otwawadoe m Una atrie* <»Jy » ruptured fa th* 
o«nn>f Our tDoctahty fnan perfcrtted gM 
h« dropped from 48 per cent fa » 
16 per amt at preaent Ilia a ^ 
t»iSa opexativa fataveiiti« 
operetkm, the Bwtillty fa 
hUyVn waa 55 per cent fa nw* and with «ny 
operatko 41 per At piattt, >t l» *4 aid 11 
S^Lreapectlvdy Tl^figunamfa^ 
Ure, for oOTOp«t»»' Hal! ha» not changed »a 
leritllT during thli faterraL 


From tha evWeccc, it would lem that on 
mcetalltT might be farthe deemaed il « owW 

MerarenpcnobatructjTechoiecTitilheBiheT 

as pc per cent of aD penofatto* and 

rtha obatJucted gafl Utddr ^ 

|*ce-axT that we dirtfar*l» fao 

the oo&<A*trtCtai fa™* “^te 
nm ihould be pooihJe, but h u en- 

dttced by precftflag data and by T*bteL_ 
The first tttp fa impnrrfag 
ceptmn l» w dftrify the Dcmeft^^ 
thdecyawk.*' faepfa* 

Uon. re an anue faflanmfatkw m t^ 

Th« obatrurtiTe typea c{^fa 'ikSK^da- 
the moat aedem and theief« 

ibould be^eiSSS m tbdt 
ntnjriy <»fafa^ 

Sb£u« a»d eWe f 

peaflnj upoo their CT* t, «y M 

Sa^ iS. acutdj Inflamed gafl bbddeii. 
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TABLE n —OPERATIONS AND MORTALITY 


Pathology 

Cholecj**- 

lectomy 

Cholecyi- 

tostomy 

Toul 

Mortalitj 

Anrte fihriitotts obatroctiTC cholccj-sUtis 


2 

2 

0 

Acate phkgmoaotu ob3tntcti\x diolagrslitis 



0 

0 

Acole tifl|;repoP5 objtroctive citolcc 3 ratilis 

I 


1 

0 

Acnte obstroetK-e diokcystita with perforation 

I 

2 

3 

0 

Snbaarte obstructive diolcc>'3tiUs 

I 


I 

0 

AcaUbydiops 

t2 

I 


3 

Acate hydrops with perforation 

I 

2 

3 


Subicate hydrops 

- 

I 

j 

° 

Chronic hjrdrops 


0 

5 

0 

^nile empyema 

i 

3 

inmiiiiii 


Sobacatc empyrjon 

1 



t 

Chronic cnjpi'tma 

t 

a 

3 

1 

Acate or ftihacute empyema with perforation 

3 

3 

6 

3 


33 

iS 

SI 

s Us%) 


otier acute cholecystic lesions, i e , the non- 
obstnicted, could then be called acute cholecysti- 
tis with de&mng adjecbves, as catarrhal, gangren- 
P“^®8™oiious, acute exacerbation of chronic 
cholecystitis, etc In this way we will have called 
attention to the serious forms of acute cholecys- 
ts by defining them as obstructive or not 
Ihcse terras, with one exception, have been airail- 
able in the past, but they have not been fuUy 
utilized with this understanding In the senes 
Mre discussed on our service at the San Francisco 
Hospital, 10 cases of acute obstructive cholecys- 
uus Were encountered, none of which rvas cor- 
rectly diagnosed before operation Twenty-four 
of hydrops were met with, only 27 per cent 
"■ere accurately diagnosed and only 7 per cent 
ut 17 cases of empyema When eSorts were made 
0 diagnose the comphcations of obstructive 
Cholecystitis, perforation was cited in only' 3 of 14 
u^Hnces That we are attempting to antiapate 
perforation, however, is noticeable, for m 5 m- 
stances a diagnosis of rupture vras made when 
It was not found at operation (Table 1 ) Is our 
lagnoslic acumen dulled, or is it really impossible 
c wake a detailed pathological diagnosis before 
operation? For the past several years we have 
Wade ei’ery possible effort to anticipate correctly 
c type of acute cholecystitis which may be 
ucouutercd at operation As many of the staff as 
j^^ible see the patient and commit themseh es 
wiore operation Only too often we diagnose 
wpycraa when the case is one of hydrops and 
The acutely o^tructed gall bladder, 
(.L™ "ulf’ bile, has given us even greater difficulty 
nould ve, then, attempt to differentiate the 


three types of obstructive cholecystitis, or shall 
we be content with distinguishmg the obstructed 
from the non-obstmcled types of acute cholecj'S- 
titis? I beheve we should stnve to accomplish 
the former but it is necessary to do the latter 
The history' of the bihary distress, the presence 
of a tender mass, the height of the fever cun'e, 
and the degree and character of the leucocydosis 
when carefully esraluated will usually make possi- 
ble a differentiation between obstructed and non- 
obstructed lesions m acute cholecy'stifas In 
chronic obstructive cholecy'stitis, 1 e , hy'drops 
and empyema, the history of mtenruttent trouble 
and the presence of a globular, movable nmss at 
the nght costal margm usually suffice for a correct 
diagnosis But the task, of disUnguishing the 
acute obstructions from the acute exacerbations 
of chrome obstructions may be most difficult 
The data that follow wdl assist ns, in some 
measure But if the acute cholecy’stitis is so 
marked that abdommal ngidity' prevents the pal- 
pation of a mass and therefore prevents us from 
differentiatmg the obstructed from the non- 
obstructed forms of acute cholecy'stibs, as well as 
lohibitmg the differential diagnoses of the 3 types 
of obstrucUve cholecystitis, then, I beheie we 
should obsera e the patient for 6 to 48 hours before 
msUtuUng surgical therapy If fe\ er, leucoci'tosis, 
tenderness, and ngidity hai e not defiraitel'y sub- 
sided m tins period, surgical exploration should 
be done, for we know we are deaUng with an ad- 
\ anced, acutely inflamed gall bladder Under this 
policy our mortality has decreased 
The present renew embodies 145 consecutive 
gall-bladder operations performed on the Urn- 
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TABLE VI — QUAEITATn'i; EOOD DISTRESS 


TABLE TO — ^HIGHEST TEMPERATURE 
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to detemune the type or the stage of acute chole- 
cj-stiUs present Table \TII lUustrates that the 
same obsenaUon holds true for the total poly- 
tnorphonudear and for the differential counts, for 
normal figures u ere obtained m a high percentage 
^^nses In the majority of acute and subacute 
en^yemas, both the total and differential white 
wunts were kgh, but m the acute hydrops and 
c acute obstructive cbolecj^UUs cases they 
vanable Attention has been 
pnh 1 frequency of low white and differ- 
“ acute cholecysutis (4. s), and this 
C 'Jiis pomt- We have 

tlip i t Schdlmg count of greater value than 
rholec^Ute^ differential white counts in acute 

Jaundice had not been observed by any of the 
acute obstructive cholecys- 
pvpr^ j ^ ^ad hydrops had 

ad icterus Neither of these groups had 
the present lUness Of the 17 
wLiio ^ having empyema, howe-ver, 6 were ictenc 
Hospital One had had jaundice 3 
tolir L P’^''^°hsly during an attack of gall-stone 
j hat no stones were found m the common 
wprp aparation Of the 6 other patients who 
rirv-t J^JJhdiced and had empyema, 4 had chole- 
h(^olitha5is (Table IX) 

irp^r^ haportant phases in the diagnosis and 
obstructive cholecystitis are lUus- 
in Table X The first shows the penod m 
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TABLE vm — WHITE COUNT 
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TABLE IX — JAUNDICE 
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TABLE XII— PLRFOIL\TION OF TILE GALL BLVDDER 
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3 

10 hr 
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Trphoid er 
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7 hr 
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opentcd before 3 da>*» 

Fcriorations operated after a datj*! o cast* 4 (44*1;) 


^nd da\, died after 8 t\eeks of abscesses of the 
brain, lungs, and hs er The other, operated upon 
S Twks after entrance into the hospital, died in 
12 hours from hemorrhage, blood oozing from all 
the gastro-intestinal mucosa 
In the group of patients ha\ing empjema, i 
operated upon 2 weeks after entrance into the 
hospital, died on the sixth day after operation of 
pneumonia, and i, operated upon s weeks after 
entrance, died on the fourth day of an o\ erlooked 
stone m the common duct Fi\e perforaUoas 
tnet with m the 17 patients hanag empyema 
of the gal] bladder Two of these were operated 
oponwithin 3 hoursafterentenng the hospital, i of 
the 2 died of pcntomtis on the second day after 
operation The pientomtis was present at the 
^e of operation, and it is problematical w hether 
elayed surgery' might ha\e circumvented this 
eath Two pabents with perforated empy'emas, 
operated i and 8 weeks, respecb\ely, after en- 

embolus and on 
e thirbeth day of an unknowu cause (no au- 
Psy) In I of these cases operabon was delayed, 
0 permit the perforation to wall off Earher 
^orabon might have been life-savnng The fifth 
^rtorated empy ema was operated upon 3 weeks 
or mtrance mto the hospital, he made an un- 
eventful convalescence \tffien to operate, early 
or late, is a deasion that must be based on sound 
inpcal judgment (2, 6, 7, 8j In these groups of 
strucbve cholecysbbs cases, the mortahty was 
0^ in those operated upon early AATien Table 


XII IS consulted, it is seen that the balance is 
decidedly m fav’or of earher operabon, for of 9 
patients wntb perforated cholecysbtis operated 
upon within 48 hours after entrance into the hos- 
pital, the mortahty was ii per cent m contrast to 
44 per cent mortahty in the 9 patients operated 
upon after 2 days 

The pre-operabv e diagnoses made m the pres- 
ent senes of 51 cases of obstrucbve cholecysbbs 
illustrate again our difficulbes in correctiy de- 
hneabng the differenbal pathology m acute Aole- 
cysbbs But because of these chfficulties, we hav e 
tended to circumvent the task of defining the 
detailed pathology by dassify-mg all the acute 
lesions as “acute cholecystibs ” One of the pur- 
poses of this essay is the desire to encourage a 
differenbal diagnosis, parbcularly- between ob- 
structed and non-obstmeted lesions m acute chole- 
cysbbs Pracbcally all of our cases were diag- 
nosed acute cholecysbbs, but very' few were 
given detailed and more specific dia^oses (Table 
I) An accurate pre-operabv e diagnosis was 
av oided m this way , the surgeon lost the op- 
portunity' to improve his diagnosfac acumen 
and the pabent was handicapped by the mdefi- 
mte diagnosis for the advusabihty' of early or 
late operabon was not indicated That we are 
more consaous of the compheabons of acute 
cholecy-stibs, howev er, is seen in the 5 mstances 
of erroneously diagnosed perforabons Alost of 
these pabents were subjected to early surgerv, 
and aU without mortahty 
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PREGNANCY FOLLO^TNG CESAREAN SECTION 

KATHERINE KUDER, M D , New Yore, New Yore 

From the Department of Ohstclncs and Gynecolosy Cornell XToirenity ^fedioal CbHeje and Ner- "iork Hospital 


T here have been numerous articles written 
on the subject of pregnancy following 
cesarean section and especially on the dic- 
tum, “Once a cesarean always a cesarean ” There 
IS some divergence of opinion as to the truth of 
this dictum, although weight of evidence is 
against it The basis of this paper is a statistical 
study of the cases of pregnancy following cesarean 
EecUou that have been under the care of the 
Woman’s Chmc (mdoor service) of the New York 
Hospital for the first 25 months from the date of 
Its opemng, September i, 1932 
During this penod of time there were 5,353 full 
term and premature dehvenes and 3r9 abortions 
on the indoor service Of these 5,672 cases there 
were 92 patients, or r 62 per cent, who had been 
prewously dehvered by cesarean section, and it is 
this group that wdl be considered in detail 
Of these 92 patients 46 were again dehvered by 
oesMean section, while 24 dehver^ spontaneously, 
15 aad an operati\e deh\xry other than cesarean 
section, and 7 patients had abortions Therefore, 
m this group of 92 pregnanaes following cesarean 
section 85 of the patients had a full term or pre- 
mature deh\ eiy Of these 85 patients 46, or 54 12 
cent, were dehvered by section Deh\ery 
through the normal birth canal, either spontane- 
ous or operatic, occurred m 39 of the 83 cases, 
or 45 88 per cent. The total number of cesarean 
sections m the clinic dunng this 25 month period 
157, or an inadence of 2 93 per cent Of these 
^57 sections 46, or 29 92 per cent, were done in 
pa^^ts who had had a previous section 
Ihese 92 patients, who had been pre\'iousl> 
nohtered by cesarean section, will be considered 
under the following headings which are based 
upon the type of dehvery in this present preg- 
nancy 

I Abortion cases 

I Full tenn and premature deh\ ery cases 
I ^ agmal deh\ eiy^ 
a Operati\e 
b Spontaneous 
2 Cesarean section 

I abostioih cases 

A study' of the group of patients m whom the 
P^nt pregnancy ended in abortion will be con- 
acred separately’ The mdications for the pre- 
'aous sections in these cases had been as follows 


Casa 

Eclampsia i 

Contracted peI\TS 4 

Large infant i 

Ruptured uterus after a prewous cesarean secUon for 

premature separauoa of the placenta i 

Total 7 

One patient m this group had had two full term 
debt eries (i dehvery by forceps and r by \ ersion 
and extraction) following 3 classical cesarean sec- 
tions The mdications for these sections had been, 
for the first, premature separation of the placenta, 
for the second, ruptured uterus, and for the third, 
prcMous cesarean section In only 3 instances 
were the abortions spontaneous, and of these, 2 
were admitted to the hospital later because of 
\-agma! bleeding and a curettage was done to 
complete the abortion. Table I shows the type of 
operative procedure m this group, and the mdica- 
hons for mterference with the pregnancy 


TABLE I — TYPE OE OPERATION 


Caaca 

Ihintjoa of the 
prtcaaocy 

Tjrpc of opcrotiQn 

Icdxatioa 

t 

3 moatha 

Subtotal bTSterec- 
tomy 

Chronic cephntis 

I 

3 mouths 

Sublet hysicrtc- 
tomy 

Chroax vahrolar 
heart d-^fase 

T 

yi months (trrins) 

Abdominal fcystcr- ! 
otomy 

% onatin; cf pT;- 
caccy 

a 

a and 4 months 

Dilatation and 
curettage j 

Incomplete span- 
taneoos abo-- 
ttoa 

X 

: months 

' Dibutiop and | 

1 carttla^t left 
i salpiniectoniy 1 

Rnptnred tubal 
tresnaccy 


n FULL TERil AND PREUATUEE DELTVERE 
CASES 

In the remaining 85 cases only 3 were pre- 
mature deh\ enes and of these 2 were spontaneous 
and I operatii e. These 3 premature dek\ enes are 
mduded m Tables 11 , III, and XY 


TABIX H. — ^RACE DISTEIBUnON 


Tjrpeof delrrery 


WW 

Colored 

Total 

Spontaneous 


17 

7 

•4 

\ agmal operaU%-e 

, 

14 

j 


Cesarean section 


54 

12 

4^ 

Total 


6S 

20 

■sT" 





KUDER PREGNANCY FOLLOWING CESAREAN SECTION S89 


TABLE \an —INDICATIONS OE PREVIOUS 
CESAREAN SECTIONS 

Contracted pelm — (It is of interest to note that at the 
time of discharge from this hospital foUovnng deU\ erj 


8 pd\ es of this group were classed as normal) 14 

Placenta previa 6 

Premature separation of placenta i 

Prolonged lalxir, no progress 3 

Large infant 3 

Eclampsia 1 

Cemcal dystocia i 

Bandl’s contraction nng i 

Other as breech, \ esicovaginnl fistula, ovanan cyst 4 

Unknown 6 

Total 


the previous section was noted infrequently, in 
the operative v^aginal delivery^ group a slight 
iongitudinai defect was noted m i case and a 
fascial defect in another, m the spontaneous 
delivery group a thin lower uterine segment was 
descnbed in i case and a depression m the utenne 
scar was felt in 2 instances In this group of 39 
rases since the last cesarean section and before 
the present dehvei^'-, 4 patients had a spontaneous 
aborhon (i later had a forceps dehvery), 3 a 
Cutaneous dehverj’-, and 3 a low forceps dehvery 
Operalne vaginal In the operative vagmal 
the types of operations are given m Table 


table IX — TYPES OF OPERATION 

W forceps 8 

Mia forceps , 

pwh extraction 3 

a iiction of labor by insertion of Voorhees bag i 

■Uanual removal of placenta i 

Total — 

^ postpartum hemorrhages, one 600 cubic 

™'cters, the other 2,200 cubic centimeters.) 


The mdications for the forceps dehvenes are 
shown m Table X 


table X — INDICATIONS POR PORCEPS 
..DELIVERY 

pelvTS, prevnous section 
stage of labor 

Total 


he^b ^'I'^'^bon of labor by insertion of a ^'oor- 
Dau done because of pre-eclampsia, the 

^ ent having had a previous cesarean section for 
mpsia One pabent m this group of 15 had a 
ornuate uterus and 2 others had a toxemia 
pow resewe kidney) 

Spoitiaucoii^ In the spontaneous group of 
4 cases there w'ere 5 patients with toxemia (3 had 


a low reserve kidney, 2 an imclassified toxemia), 
and 2 had a positive Wassermann reaction 

Summary of vaginal deliver y cases There were 
no maternal deaths m this group of 39 patients 
There was i mfantile death, a deadbom mac- 
erated fetus weighmg i860 grams, length 43 
centimeters, Wassermann reaction negative, de- 
hv'ered spontaneous^, mother had a toxerma 
(low reserve kidney) 

The weights of the mfants m this group are 
given m Table XI 


TABLE XI — W'EIGHT OP INFANT 


Weight j 

Spontaceous 

Opcrati\T 

Total 

— 3500 gm 

2 

i 

2 

1500 — 3Q99 

5 

X 

6 

1000—3499 

14 

7 

2t 

3500—3090 

3 

S 

7 

4000*4' 

1 

2 

3 

Total 

*4 

IS 

1 30 


2 Cesarean section Of the 92 who had a pre- 
vious cesarean section, 46 patients were agam dehv- 
ered by cesarean section Of this number ii were 
given a tnal of labor v'arymg from 9 to 13 hours 
before operation was deaded upon Fourteen 
patients had had 2 prevnous cesarean sections, i 
patient had had 3 low cervical sections, and 
another had had 4 classical sections 
Table XII enumerates the types of sections 
just precedmg the present dehv ery and Table XEH 
gives the mdications for these operations 


TABLE xn — TYPE OP SECTION JUST 


BEFORE PRESENT DELIVERY' 


Classical 

10 

Lon cervucal 

21 

I.mtzLo 

3 

Unknown 

12 

Total 

46 


TABLE Xm — INDICATION FOR PREVIOUS 
SECTION 

Contracted pel\TS— (at the time of discharge from this 
hospital followmg dehvery 3 of these pelves were 
clarified as normal) 

Prolonged labor, no progress 
Placenta prevua 
Three deadbom mfants 
Prevuous secUon, febnle puerpcnum 
Large infant 
Twins 
Unknown 
Total 


31 

3 

1 

2 


_5 

40 


The puerpenum followmg the previous cesarean 
section was febnle m iS cases, normal in 10 cases 
and unknown m iS 
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pe typa cmi«H Kctko fa At i«i^ 

snmn«EtW <kfiTtty trtriwwnkTtbkm 


TABU xrr — DtwcATiow rumarr 
OraLATTW 


(VtcctiT* iprrtcM text ((Mnk « 

tXfccjjT* Btfftw lOr ipnrma Muc pBfrpnlan) A 
Knfitand QtBqg I 

O t^Mct» rt 3 ta t 

Pnirfeot cennu xctk« (dabeto) i 

Tefal —5 

Cbcrcu (KitM tw Tbe acoi cf U» pccvtooi 
opentioG m oot described fa 3 0 OLtet (nrfaf the 
uteputum or Utnpafta perfacL The dcacrip- 
tfaQi of Ute Ksn ot the o(bei vac de£QliA 
deprcaikn) Mt. defect 1* opper wfe at tar ort- 
dcDOrof oMfawcrtoe thia fcbdaaiuul KSir k«k4(I 
ailbeemt tc vtbSiW sodsev of utents, am defect 
(o BtcnB. At tbt tlflw d Um preM»e epenuka, 
oo gaecUoa sru tcukde ol tire coctditkiea locDd ss 
fts eod-nsult of l}>e pmrk» opo«tkn fa ij 
c&Mt Tbe deseT^Mkxfa of ot^ abowed no 

fciTh^iJrtea ia 4 oo UtCZlM Or fa 2 OIMa} 
vflwfcatfa? s9Layfc<2iekt30fat5.«ta<M«cst 
fa 4. 1 reptuted aterfae scir opeans bj is 

ca i da rter 

TbeteveroiopMlafawfaohad ncfaal dcfiveric* 
darlaf the p^od bettran tlixi- prwkiut ud 
praeeat abdarrina) dgfl\erfe« These r«(hul <ie- 
hverfas An tsbabiUid fa Tabls Tt 


xa*ij: xn , — iTn or nzcDiT nccKV 


ftacbcal (nqtfatvl Btsns) , 

Tefal “4 

Amtjiitito, Titf tQOtbeak ord fa 44 cmb 
wM altiwu pi, oryfen ud elber Tie i ttfai 
Kctkw v«rt daw t^far local wakwt. , 
tmiS amount of gu myf en *u aim •tfafab' 
umd. 

Rmftvt ef The toot d nptnn d 

(he own b fioei ii (duvn fa Tchfa VtTI 

TABU xm.— root ni torttw 
Mtariwo ra^fajiid i ta a beefa Mew iT^n*** i 

UixAnAo nfaznd / >» « l*ua Mm* lye u tl a 
UiMfaeio «* ^ sc*d *0 to U b— »* fafate (pqtss • 
>S Ip «p brfaJt i iMiUrr i 
\* ivcerl ? 

Tmi d 

Thepwmdtnvuoonaiifaif 
OSes, mdfa fa tir ud that vu i cot far fai*r 
u x6 <301. Ib only i ef the it pitksa 
Boerptnl i^eOkn <iid tb$ a tvin a a r ejW 
Won opentfaQ ud la Bm faiuaa 
octafred 5 houn pnrvkwB to optadisi. Tint 

ptlmmln libidxfkfnxphiiMtiitiiiJxsd^ 
u ud 17 bfatft, itipetllve^ St ef tie *otnp* 


TABLE XV — pnxSl'EVDro VAOdIAL CcUTZSn* 
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had superhaal suppuration, 3 occurnng m the 
febnle group, the others in the patients 'with a 
I da> fe\er In only i of the 6 cases did the 
patient haie a trial of labor, 12 hours, and in 
eier} instance the membranes ruptured at the 
tune of operation Sterile irnginal examination 
ffas done in 7 pa bents, 2 of whom had a febnle 
puerpenum and of these i had a wound infecUon 
Two pabents in the i day fe\ cr group had ques- 
bonable massive collapse of the lung One pabent 
m the afebnle group dei'eloped a puerperal 
psychosis 


The distnhubon of the weights of the infants is 
gii en in Table XX 


TABLE XX — W’EIGHT 


W eight 

No of 

In grams 

iniaots 

-JSOO 

I 

3 So>-a 999 

7 

30041-5499 

21 

3500-3099 

14 

4000-4499 

2 

4300+ 

I 

Total 

46 


CONCLUblONb 


Maternal morlably There was i maternal 
death The pabent was a colored woman, aged 40 
jrars, granda 4, pelvis normal, had i prenous 
dassicat cesarean seebon because of a large infant, 
I spontaneous abortion after this, and was de- 
hiered bj classical cesarean secUon m this preg- 
nani^, the indicabon being a prenous section, 
^■pe of puerpenqm unknown The pabent also 
had diabetes for which she was receivmg treat- 
ment FoUowmg the secUon the pabent had a 
P^tpartum hemorrhage and died a few hours 
after the operabon not haimg responded to 
toponade of the uterus and medicabon Autopsy 
finding was thrombosis of the oi'anan \ eins 

Slenltzation Tubal stenlizabon was performed 
m 1$ cases 

The mdicabons for stenlizabon were as in 
Table laTII 


IABLE XtTU — indication tor STERTLIZATIO] 

^ hernia repaired at time of last scc- 

4 sectio^ ventral hernia repaired at tune of last sec 
y^i toiemia Oow reserve kidney) 

3 sections, ruptured uterus 
3 secuons, old hermplecta 

i or more sections i 

Total — ; 


One pabent receu ed contraceptiv e adtnee fol- 
loi^ the second seebon 

Infantile mortality m- 
sbllbom or deadbom infants, and all 
deaths occurnng m the first 14 daj's of 

^ere were 3 infantile deaths m the group of 46 
^uents havmg cesarean seebon These are 
^own in Table XDL 


TABI£ XIX — ^rNTANTTLE DEATHS 

mfant — mother admitted with ruptured uterus 
asphyxia 

Infant j j second day — pleural and pencardial effusion 
S a S '^y-^tlectasis 
t died fourth day — icterus gravis 


1 In a group of 92 pregnanaes folio wmg 
cesarean seebon 7, or 761 per cent, resulted m 
aborbons 

2 The maternal mortality in the entire group 
was 1 m 92 cases, or i 086 per cent. This death 
occurred m the group of 46 pabents m whom the 
present pregnancy was termmated by cesarean 
seebon 

3 The mfantiJe mortahtj in the entire group 
was 6 deaths in 85 cases, or 7 05S per cent There 
were s infantile deaths m the 46 cases agam de- 
hvered b> cesarean seebon, an madence of 10 869 
per cent. 

4 Dehverj' through the normal birth canal 
following a previous cesarean seebon occurred in 
45 88 per cent of the pabents with good results xn 
the case of the mother and m all but i infant 

5 The fact that a pabent has had one cesarean 
secUon does not mcbcate that she must be de- 
livered by seebon m a future pregnancy unless 
some abnormal condibon exists The prenous 
seebon maj hai e been done, for e.xample, because 
of premature separabon of a normally implanted 
placenta In every case the pabent should be 
carefully studied during the succeeding antenatal 
penod, admitted to the hospital for observabon a 
few daj's before the e-xpected date of dehv er}’-, and 
closely watched durmg labor A thin utenne scar, 
a defect m the utenne musculature, or a historj' 
of a febnle puerpenum following the prenous 
seebon may be mdicabons for another cesarean 
seebon, depending upon the condibons noted 
after careful study and obsen abon of the pabent 

6 This study reveals the importance of havmg 
recorded m the histones accurate peine measure- 
ments, detailed desenpbons of the mdicabons for, 
and the tj^pe of, operabon performed, and the 
pabent’s course durmg the puerpenum Co- 
operabon between hospitals is necessarj' so that 
abstracts of the pabent’s record ma}' be easfly 
obtamed by the clinic or doctor canng for the 
pabent m a future pregnancj" Proper mtelhgent 
care and treatment cannot be given the pabent 
unless such facts are known 
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.VWPUTATIOV OF THE n\GERS 

J DLVtn, UlLUM»,iU» rvcis Cwcvon. uusot. 

r U»k««lVh.ii< 




) Apotof^r b BCedfd for tibcvmujg « subject 

I Po wtm d br mrceoH of tiyti^w 

iwpccrtaact todeed, ft Krca tfal 

iQon me td ud ittcotbo to coewiftkes sfectl«g 
the fuQctim cd tbe Cotm thoold be urged upw 

ftiBw, when ki*t •« intpiiceabk. Tbece tie 
aa ali> 6 tctoo mbcdtiue*. eo aduMU krufickl 
*Pf£*«ti to Uke tirdr pltces. Tw hiad tt *n 
OTfiA perfected to ibc U|;besl depce m to 4n 
fooctioial Ofxwri^nboq t4 It* Uructura it* tea- 
doe*, tmacte*, «r\«» aiid Ucud soacK lU fe*- 
dts, Joiati bnejr p*rt* *n aQ comUacd to 
produM 4 mtrvd ot trcMlectart aod etttbeennt 
oot crpallcd m any otber ttncUire of tbe hoi^ 
The ulttmeie parpoee of lie enUie •fipend<k|e 
froQ* tbe ih^tiks demo 0 to eodow fio^en 
vlUt tbe (rmect poufbk iIsxfbCBtf tod vtol- 
UtcErea* for (br pcha m nat of foettndoa) aod 
oorduttiod moNTOCBU, Crtxa tbe itephat to 
Ok meat coozplrt, vitb great fpeed Ueftcy aad 
maste kccuncy 

The fiflgen ere the e«4 octaas of tbe arau 
Their KQSorv part* caiT 7 eoftb^ him pad* tbeie 
todckoi are caexsed in perieniy ibeatbs 
tbeb Op* are AkbVd by »etaV-t%id euO* (bar 
Uot* Mn at*bin*fd br a coaplKtted t)**!!!!] of 
BgameBtoo* hand* and bjt twt not kaK tber 
Dcm et^ipfy b moHlpb to Ottt the (ktfnxtMD 
of 004 MTve a BManre of ftnetjoe tmv remain. 

A band enthout 4 thumb lack* about baU )t> 
laefiOocea A hand eiithout Index hater and 
thuntittaeBiiy oekaa. E\eft the setaSeat portion 
of tbe dktal ptalaia loct froeo tbe of any 
iager coeatitutr* a iataenlabie loa to trained 
w»rvt« It o, tberefcat, oxnailaiJT (Mrabie to 
OK aQ poisble •UH *ba faced ottn tbeproUen 
of prcKrv-inf or reoxtitrBCtiBc; mobed hi^en. 

Tte coal ^ aQ aMniUtSm* b tbe prodoebuo 
cf a oi^ tturap LMol m ibe caK cf bnpn. 
iTMTi* retalBcd ksfth, c(oaeT%'4ticB of tnm« 
BKnti, ud DKeetvatioo ol a* many of tbe tpecul 
Kxeocy end ovfts* la tbe ilia and (be pulp^ 
Uuuea of tbe 6etor nirltf-c as poMd^le. A tto^ 
&Bccr ot adeopato *Ump of ftnw capahb of 
■aar BxnoBrnt* and fmctK» avrOrr than an 
artiAdal Another coUKioaUon, eaproolly 

us tnwmauc Ki)Ui>e*, a tbe pmenooo oi inlee 
U», A ■apervewag tohroon as nttaie tbe 
nioat ptwmsag wotVof itpaa 


In praxuM 4 bager for cpemicfi. cdeuibK 
of tb« hud oI gnsK and dbt tbouU betWb 
the uaofll irat An taificptlc tin> be to 
the din nn to the am enubed, b«t wt le 
vtunlitn Then the fiwt U> be ao^MiAW b 
daprd with a krael so tMl afi tW temol^ 
hnjm are carefoIl> and ci*Hi*eiri> onmS 
Flg^ » dhtslata tbU OKihoi. Ibia ik 
chanca for InJcrtkm by tooUxiaaOM toe 
«d>»crd. 

Amptneiioe thniaxh the dbtil pkahax cat 
eften be tvoided bv txamlmi^ a fiS Ihiiini 
sUa paft bran (be thigh and cn% eilag ibe iv\ ered 
end, panknhify abcn the laiyty onM* «f a 
•eYeruos by s tfaarp lastnaaest ra cuttbg trai 
Another nctboil ab^ k occaaic«a% kind tsc 
(xasfnh e:gKciE*hT «bes tbe cal W \ha 
onO, b a pkxtlc Mklte flap fron the 6 bm bdf 
(Fir AanjehlaekkcbntodeaeRaavtotnst 
id the huge a sboft t&ftaaca fnan the apftrri 
tftd, and ibes tbe ibtoM h dihat «w Ik ek 
of the mmp and catnetd liJa to ilk. The 
naidUDf defect b then hfliBedatchr on «fk hr » 
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Fig 3 Method of repainng the tip of a finger by plastic 
bndge flap A, slan mcisjon partly encircling the finger 
fl, Plastic flap drami oi'er the end of the stump, coveting 
the tip, but leaving a small sLin defect at the point of the 
amnr The defect is coveted with a ehnn graft. 


thm graft Such repair has the advantage of 
placing an adequate pad over the end of the bone 
and of preserving the stump to its fullest possible 
length 

Crushing injuries of the fingers usually occur 
during work, when the patient’s hands are more 
OT less dirty Such an mjiuy is almost sure to 
become infected unless certam essential precau- 
hons are taken Not only may the mjured part 
become infected, but the entire hand, after ampu- 
tation, 13 likewise exposed to infection It is of 
prime importance to do the necessary amputation 
bs soon as possible after the mjury One 
should never wait until the following day The 
section may enter the lymphatics and proceed 
oward the hand m a few hours Early amputation 
often avoids this 

^ually important is the method of operation 
bder no circumstances is any undercuttmg or 
^ward dissection of the crushed tissues done 
he fin^r is prepared for operation m the usual 
y and a tourniquet applied around its base 
, ^ cuttmg needle is passed through 

e tom Up once or twice, carrying a heavy silk 
rm gut suture This is not tied, but a forceps 
rnp m apphed to it so that secure traction can 
(F long axis of the finger 

means the part to be ampu- 
a bmes under control, is easily and 

ccurately handled, and at no tune has the 
rn Deed to touch the contaminated 

bed Ussues with his gloves, nor any mstru- 
needle which is immediately 
rlin Instead of the large suture a towel 

av ^ used for the same purpose An 

tant holds and handles the suture in such a 
fmn there is no contact between the crushed 
ger and anj^ of the other things involved m 
c„k °PbraUon, thus av’oidmg contaimnation and 
subsequent infccUon 
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Fig 3 Method of amputating the distal phalamc 
A, Suture passed through the crushed tissues for traction 
and control, hues of mosions Note sbght bevel of the 
dorsal and volar mosions, and the notch joining the two 
inctsions on the side. B, Suture of the stump Note par- 
ticularly the deep central suture, which is placed first, and 
the two deep lateral sutures, wluch must include the 
digital artenes and are, therefore, directed laterallj Note 
also the two superficial coapting sutures C, Side vnew of 
sutured stump Note position of the suture hne well back 
on the tip of the stump, and the adequate soft pad over 
the end 


In domg the actual amputation the finger is 
pulled out straight and the kmfe is placed squarely 
across it on the fle.xor surface, just i millimeter 
provamal to the tom tissue, and then a single cut 
IS made down to the bone, shghtlj slanting 
prommally (see Fig 3A) Thus the knife will 
pass only through health}'- tissue, leaving all the 
crushed portion distally Then tte dorsal cut is 
made in the same way, but its flap is made 
shorter by about one-third the thickness of the 
finger This is for the purpose of allowing the 
volar flap to e.xtend over the end of the stump 
The ideal flaps are of such length and pattern 
that the hne of umon will curve across the end 
m the same position where normal!}^ the finger 
Up joms the finger nail (Fig 3C) Both of these 
cuts are made straight across and slanUng onh 
slightly pro-omally, no attempt whatever bemg 
made to enarcle the finger The volar mosion 
will be considerably deeper smce the bon} phalanx 
hes dose under the dorsal surface This will giv e 
the proper relahon between the two flaps as to 
length and thickness The two flap masions are 
then jomed on the two sides b} small notches 
one on each side, cut as outlmed in Fig - a ’ 
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Eufa erf iLoc lockntu ibooU be oude cleaa}v 
vith a thgk aftpSolloo of tbe LnUe to tbat tU 
of dx soft Umdcs «ni be <firkWd a^ tbe boot 
expoied, nady £oe entliai acroat ritb the booe 
foccepa. Tbii b doee Idfb la Lbe Indskata l^t 
nodenrutllni: U aot acecatao Tbe cut end of 
ibe boM must be imocAb, ud H ipkalo are 
pRKQt they ibooU be carefolly rreuned. 

Ootoft <3 tb« flap* b timpU. 'Hae lalurcs loajr 
be (icrBuJ &M tO^ or boc aUkacinD Tbe 
fint tutuc b pbced to tbe center dee^-' 
then CM eotore b pUced oa eteb ^ to as to 
doae tbe Rotci vblcb ww cut to fofa tbe donal 
aod \c4ar iach ket, a« todicated ta Ftfure 
T«o Mperlkial coaptizit satorei frnbh tbe tb>> 
•ure. \o catpit b uiri doa tbe >e«eb are 
caofbt Is tbe tn deep btent ttiiara S ibej 
bi\e been pUced projwrly tod carried 
coou^b to btchide the tSfiUl artenei. lletiKK 
uasb win be coo^cte a^ hrnTi,ng win be by 
fint latenUccL Tbe ftnnp tQI be UMOtb 
roQQtfed aad well padded, tod the Use of uakn 
of tbe fiaps wlU be ao locotopinma tear vtU 
tact oa tbe Up of the rtuospu 

I( the Qae erf ampautioo U iXnmd) one of tbe 
Iflierpfahotcal Jemts, (be lUn ucbtaca are 
eeacuy ibe aune after «Udt the >3bit cavltr b 
cfcsed OD tbe demm with tbe utfle whee tbe 


tfiiUl part fcubeea placed la inkn. UtibnN 

the Jcaat cavity k eadh- iotatod and tfw proea 
b trade t%ay to pnfers 

Tcsdotistn the fifljrm bive tbdr rtuchan i 
at tbe bate* of the boo) piahafo. By »a\fa{ 
(be bate ef the rakkUe pulue tbe iiucham 
of the wfa Bm b tcodoa k peevewi AM hj 
Ktvins a portkct at ibe bote of (be djctal pbilm, 
Ibe atuchiBent of the peofuadta tetniei h Wl 
btact. Dbonlndaikn thmafk tbe frvtbul 
l&lcTpbaha](ca} }ofal t> veil u Kmuca tknw^ 
tbe proximal pbabox wlQ Inve Ibetlnp vi^ 
oat (eodon tcativf. TU< thouU be tvc«bd rf 
poMlblr 

Djaarlkuklka thnHt|b tbe rTPCtuarpcfbtln- 
eca) Jcint k kflowrd bv an taa^tly rmh. Tbk 
» to be prefmtd, beaever to rrurtka trf m 
pan of toe tneUnrpal boete TbeewWrenef 
tbe paba of the haiij k tnat}> drpewhat epn 
tbe toteoity erf the ecrasl rriauotnblF* 
bcadi of afi the tneUarpak. Tbe ftawval «rfa 
■xtacaipal, or even a portioa of lu bead k brworf 

to talcrfm erraUy wfib the laociJoo W Oe hud. 
fomvar 

A tetinkitfe for arepoutko W ih* bB«m H 
deacribed a wi alga at reduction ef aafeciaw 
aad t^ fanaaikn cf a oidsl 
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CHARLES JEFFERSON AULLER 

I T IS tvith profound regret that Surgery, 
Gynecology and Obstetrics records the 
recent death of one of our country’s great 
surgeons, Dr C Jeff Miller, a regent of the 
Amencan College of Surgeons and past presi- 
dent, 1930-1931 

hong a leading figure in Amencan gyne- 
colog}', a fellow and officer of the Amencan 
College of Surgeons, the Amencan Gjmeco- 
logicalSoaety, Amencan Medical Association, 
and member of many other national and local 
medical and surgical soaeties, he lent digmty 
to them all As professor of gynecolog)' at 
the Medical School of Tulane Umversity and 
Touro Infirmary at New Orleans he exerted a 
profound mfluence on the surgery of the 
South and was recognized as one of its most 
able exponents A native of Tennessee, his 
Southern culture, courteous manner, and phil- 
osophic attitude surrounded him with hosts of 
fnends who admired him and loved him To 
his family the Editonal Staff of the Journal 
extends its deepest sympathy 


SURGERY, SPECIALTY SURGERY, 
AND “PLASTIC” SURGERY 

T he term “general” as apphed to a sur- 
geon indicates neither the quaht}'" of 
bis work nor the extent of his endeav- 
ors, but imphes a basic grasp of medical and 
surgical pnnaples that permits development 
along any chosen hne of practice, as well as a 
dominant concern for the actixaties and the 
well-being of the body as a hxnng mut and for 
its subjective functions Because the machin- 
ery of these vitahzmg subjective functions is 
housed m the caxnties and m the peripheral 
bulk of the whole body, the devotees were 
called “general surgeons,” m distinction to 
the on-coming speaahst who is more inter- 
ested in one or more objective functions such 
as sight, heanng. locomotion, reproduction, 
esthetic appeal etc However, all hodj'-parts 
and functions are so mterdependent in action 
and bemg that m their care independent 
fields of practice cannot obtain The buccal 
mucosa, the eye, or the larynx may first 
manifest symptoms characteristic of a distant 
lesion, and the otolarjmgologist, for mstance, 
assumes responsibihtj' m commonly occurring 
mfectaons prone to extension into the cramal 
cavity, the lungs, or the blood stream 

Breadth of vision is essential to good prac- 
tice m any field and is fostered by broad study, 
broad opportumty, and broad obsenmtion 
Concurrently these also foster realization of 
the value of concentrated effort, and m this 
realization all speaahzabon has its inception 
All surgical speaalties rest upon fundamental 
pnnaples that were guiding formulas to the 
older surgeons and still are to those of the pres- 
ent day 
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It m»j be idvaoced even wbfle liwibjj 
Atatbrtkal confinuiiQo tb«t tbeze h more 
tffectfre ^300* lift ton prtedeed within «hta 
Oatndc the geoenl «u^^ctl field, for f«r H 
tnj’ mpcuutUe sm^^eom tnl] todfy to 
d3 wefl tfl Hod* ol tQrsa> fa tfl. ptrtt of the 
body Otxeof theaio»twl(WjrQ*eInlin5tMCe*, 
and a cocninoii one ii the tarjeon who tietu 
only the moxe ordlntry affecdom, but fa 
oeady all paits of the body He bmlta 
hh care to any and all aSections of certain 
fadhddual itrtictures or geographic areaa la 
another exaople of a gmeni autjiaal cpechQ< 
aatiao and a third U he who doe* a particular 
type of aurgery, or treats a paitiodar Qppe 
of diaeaar, deformity or btjary hi core, any 
or bB artaa. 

Theue are loata n oca of dberetijaaty aeif 
jbnltarinn otiidi, lo practfae, arexagei leia 
ahaxpty Hrtrned than when it la a mandate of 
a ccpmidoajataed apedalty The earOer coo. 
centmlaa la effort that has beentoe the ac 
cepted jBOcednre of the Utter beget* a greater 
p-rurrifnH n which i* omip etmtqty juit 10 kag 
as the [turpofe and acope of thb or that par 
tlcolar Umlted traiohig U adhered to. Hcrw 
ever in all Enet of auigtcal cDdeavor a few 
toes win (how a ffair for ogtstaodlng con 
ttnKtive work, and la certain fields the result* 
may be to atrlldag as to bring a dliproportloo 
ate return in recognition and oj^wrtonlty 
Thoi, tmlm thi* esasfcrated cnnfideoce U 
met with honesty and aoond judgmeot, db- 
ippointstent or diaater tnay eosoc Such 
aeqnencei art not unknown In oQai>ecticm 
with the to called new ompahEdied tad 
often haif-baked plaatlc nirgery which, aa 
a ipcdilty CDDCCTM it*cU chiefly with wr 
face and contonr confine* it* actlvitie* to so 
partfcuiar area, and to which oooe flf the 
•j^regated qicdaltla can aubatantlate pro- 
prietary ri^t*. It does conaerve ddeffy the 
objective functfcma, sight, hearing, ea»ft of 


movtanent, repfodoetbr othrtic appeal, etc^ 
but it b abo directly or lofirectiy apf&aHe 
to many of the aohjectlTt fuDcUoot TV 
banc factor* whldi bfiueace bea&og an tW 
same io *11 type* of aurgery tod, ejtxpt {pc 
dxafh Bgatxwu, inebiem*, and pdarthe *»- 
pqtatloaa, the traufeT and rnriltinj^ 
ritt oe a am an mentbl put of neariy all tea 
gkal eperatloQS. Farther u many of the 
step* may tax the auhjeedre hioclkm to the 
Uioli of cadmanct tha nugny can be bat 
and iDo«l aafeiv done only when ihephodcd 
by all powdhJt precantfans that turpoy can 
proride. The title “contour *urgery‘* wndd 
be more iodiridoaliatk, hot our analysts b 
not i^ren to proroke amuormy ova aa ac 
cepted Bame bat rather to iccmtuatr the 
reUtioo of this tpcdal^ to the rbok aagfcal 
•cherne, aul that when pcacriftd on a famad 
scale it aboold again he daased as a goml 
cargkal ipedalty Orphaned In the paabg 
of the otdec a ar g ary lata tect^don wu 
long adthheJd, owia* Partly to the dacrac 
tkma lodkkst to the estahlblunat of the 
aseptic eta, and to a greater degree to 4e 
penbteaite of a vay oW wd deqwnotod 
piejudke of the njigeoa agalmt peoatltating 
hb art to ertbetic appeal, ft toot • IDwU 
War lo awikeai a rather unprepand prjfe*- 
lioo to the need of and the o^portwuty fc» 
thl* work beiflg vdi performed Shb war 
need wa» partly art hy a for general sargmoi 
who had prrrkmiiy fancied thi* week, bit 
diUfly by bdiTViaab fPTO 
o^au, tl* gynecotogtttt aiHf theuraf 
whoae mere exacting teduikaJ baUt tt»de a 
«owni®t fcradariDn upon wWch to bifii 
^oikiDg to ckae aasocUtloQ irtth fbe px^ 
team* they quickly learacri to spnoA their 
gift wWeiv arid h^ lemalosd octtlnafiBg 

figom U port-war driHan practice. 

In qdtr of later cotiidcntioto effort* to g^ 
on-coinfag aapiranl* thb v^xoaiy doo» 
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mining, no mdclj applicable and satisfaclon' 
plan has a ct been cmpha'^izcd There i* ncc- 
esanly something approaching a gift back 
of Its higher flights which cannot artifiaalh 
be called into being and without a natural 
flair the ivork cannot go bc} ond slandardircd 
mediocnt}- Gn cn the combination of abilitj 
and the mll-to-do, both qualit) and faaliU 
of production can bc stepped up indefinitely 
bv training and circumstance 

Can ue not, in controllable anlian prac- 
tice, dupbeate the features that pro\ cd pro- 
ductnc in the haphazard of war surgery^ 
There is the same need with also the same 
matenal, and equally appropriate circum- 
stances an increasing multitude demanding 
surgery that might belter their soaal, busi- 
ness, or industrial araimstanccs And there 
arc surgeons anxiou« to meet this need, and 
eieryTcherc highly organized surgical «er\iccs 
in which opportumU and non-hampering 
guidance could bc gi\cn ulUi mutual profit 
The first essential is the choice of material 
and m this the nng of tlic metal not the mold 
in uhich It has been cast should bc the chief 
guide 

Nett m importance is mamlenancc of close 
and mutually satisfactory' working co-opera- 
tion both with the general surgeons and the 
other surgical speaahsts This association 
iiafl also widen the potential sources of future 
practice It is particularly important in those 
borderline cases which o\ erlap — the no-man’s 
land frequently lyung between more conten- 
bonahzed spheres of practice, where the pa- 
tient may' become the victim either of un- 
conscious neglect or misdirected enthusiasm 
Thirty-sii per cent of the cases coming to our 
OW'D service last y car could have been ticketed 
^ surgical junk as the result of our own or 
the other man’s lack of foresight m planning 
or execution, or both Group co-operation 
hegets a surgical spirit, and the latter is 


somewhat acKcrse to the habit of sequestered 
operating, espcaally' by those w ho a\ ail them- 
scl\ cs of the opportunity of other clinics 
Some, bj' choice, work on very narrow lines, 
their success depending upon personabty , 
skill, salcsman'^hip, and rcputaHon Quite a 
number do this as routine work m a speaal 
field, but for the on-coming the greatest op- 
portunity will bc for those who are prepared 
to do the work in any area For the othcr- 
wnsc qualified man, limited in basic surgical 
training and cspcnencc nothing can gi\ e more 
comfort and safety in a gradually expanding 
field than the co-operation of a trained house 
staff I he latter should also pro\c the most 
fruitful source from whicli to choose theassoa- 
aic who is to extend the number of hisproduc- 
lv\ c y cars , and the wise man wall do this before 
his utility becomes but a name Ifhewaitsuntil 
he has only his place to gi\c, then he cannot 
complain should the assoaatc show anxiety 
to replace him Rcadmg, personal experience, 
and dime \isiting will register in the long 
run, but acquired academic degrees bnng 
nothing more than entree to these traimng 
camps, for operatiie surgery is essentially a 
postgraduate study 

To be productive this staff assignment must 
be a consistent fact, not merely nominal, and, 
exen while dexelopmg, the encumbent must 
eat, and might aspire to rearing a family An 
empty stomach is a great urge to mdustry' 
but may tend to lower quality, therefore, 
some sort of prov'ision for maintenance might 
not only' be helpful but necessary' 

There has been a disposition to relegate 
this work to housemen or to those considered 
not quite equal to making good on real sur- 
gery , or to regard it as purely a matter of 
technique, either of which is unfortunate 
WTule most surgery- gets by on functional 
results, tins must stand or fall not only upon 
its approximaPon of normal or ideal surface 
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4nd contour btrt »1» upon eoiDp«iing a 
ptyciwlogy tiitt may be imat difficult dther 
to Intcqwel or to TV cfcstul requett 

for tills or that may be a timW ccprcsdoo of 
tic detpot of heartfelt dafre. UaoaUy ow 
best la turoe too good and olton the very beat 
couki tMt rwHy »tWT 
In fipite of the above, the effort b onially 
well north whJk, if we erafoate resalla In 
temia of remimeradre employment rcatored 
•df-cOTTfidcnce, and of greater acocnpUah 
mcnt in temi of com perm cod 

ctpenditures andiatcnnso/betteriealthaod 
of happiness to be won throu^ anrgery 

VnjLki P BLanu 


cored bv the lae of the vsgfnal heat Irtil 
meota, regardkss of all other farters, b ob- 
v-teualy erromooa or to specify that a ifren 
Bumher of treatmeBta b the ndt for a ^^ren 
type of infcttloa wiQ not In tV final aaijysk 
bebonwcmt. 

Bacteria differ in their tnaceptMaty to heat 

The fiMXMCQs b moch more heat bUr ttei 

the rtreptococcaa. However then are cm 
of goDorrheft] fafertlwi (b width the ceoftiei 
baa resiatni doI ooiy adequaldr admhdit att 
N'lglnal beat Ucattoaita bat as ordhuiSy 
m&dait Bombtrof veil toierated treataMO 
la the fertr cabinet. Heat alone, therefore, h 
iMt sofSoent treaUnest in aodi ecus. 


VAGINAL HEAT TREATMENT OF 
PELVIC INFECnOVS 

T he appUcatioR of beat u a means of 
Urati^ iofeetkna of the pehfe viacm 
of wooen b reo3$eIa<d as a uaefu) 
therapeutic proced ore. la 1941 appeami the 
report of the use of a heat retnlatfng nachf ae 
derigoed fay Effiott This was received with 
ccmaiderable enthaabsm and the method was 
given a trial by many locbviduab and badhi' 
tkaa. Attcatloa wu dnwa la the lay presa 
to the use of thb apporatua and the gm<wal 
impfejikm seenied to be that an agent bad at 
last bed ferood to care all Icfeclkioa peculiar 
to the fenule genlUd tmet ExperieDce has 
naturally proved thb to be untrue \ITth thb 
realbatioc It may be that a reacilori againat 
thb method of therapy baa set in 
A ifnocre effort haa been made to evaluate 
accurately the poailioc of thb ipparatua lo 
^mecolocical practice As has been stated 
cbewberr regardlew of the source of hcBt. the 
gmeral rales 0/ treatmat of peMc InfecUona 
of vrearten have not been altered b> any inno- 
Tatkm m treatroeot imjasa fever tiwapy tar 
gooocrhealtnffKtiorisisciceptcd To say that 
every woman mth a pcUic infection iriD be 


The anatomical locatfoa of the htfcctioa b- 
floencta roponae to Tai^aal heat tTcataxat 
A high^ylcg tubo-oranSB iafrefion nspeoif 
leas readQy jharr wbeo such a gjafftfae b pr> 
lapsed 1 b the cu}-de-«c. Pchde cdhStli sr 
pOTBiBHdib *lth eatouf^T tov e l Tcaart cf 
the pertrectnl tbsm often tespooda ikralj 
becBuae beat adtolabteml through the Tagfu 
cuQot be adequately tppbcd It b poa^fe 
■bo U) employ a lertal applicator for the ad- 
znlaistratJoa of heat to thepelwc visort. TTi* 
approach may be used for those patkrits aho 
Infante vaginal dWentim poorly or for tiew 
patients wbese lesfocs are so tltsated Hat 
■offidemt contact with the lavofved efiocrt 
cannot bn aeeared through the «gn»- 

The resbUnce of state of the patiat a hn- 
monltv to tl* gi feu infectloQ of coerse pbrt 
an important part m the comae of the dwa*- 
Thert are other iacloa ibo W be cDO*ioT<l 
in the traatroent fa a girre f** of peWe 
fectkffi soth aa the asp of the patknt, cittat 
of laTObrement of lb««, the aartetoi 
and efaronroty of the cooditlon. 

U acena lair to tUle that vt*fa»l heat 
Bents use in the trcatmcatoff*l'^hif(.i:iJo« 
of viomen, aod that such tnalnjest 

continued II ImprovTiBeat occurs. There ar*t 
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however, certain points regarding treatment 
by this method which ment discussion Some 
patients are intolerant to vagmal distention 
suffiaent to afford an area for absorption of 
heat If the appheator is not distended, and if 
distenPon is not mamtamed throughout the 
treatment, no amount of heat will avail 
Pressure is therefore a vital factor in the 
proper dissemination of heat Pressure suf- 
fiaent to distend the upper portion of the 
vagina and suffiaent to apply the appheator 
to the cervix and vaginal fomices is an ab- 
solutely necessary condition to any degree of 
temperature, and if a paPent will not tolerate 
this necessary pressure, one may as well dis- 
contmue this form of treatment When suf- 
fiaent distenPon has been secured, the 
temperature employed is that which can be 
tolerated by the paPent One is always sus- 
piaous of the paPent who says that the treat- 
ment IS enPrely comfortable A check-up of 
conditions will usuaUy reveal inadequate 
pressure It is a fair rule to look for shght 
discomfort during the course of treatment 
The pressure indicator on the machine is of 
some use in avoiding excessive pressure and 
defimtely of use m noPng changes m pressure 
indicatmg a faulty return of water The best 
guide to proper distenPon, however, is palpa- 
tion either through the vagina or rectum 
This allows one to gauge accurately the 
suffiaency of distention 
Too much emphasis may be placed on the 
temperature An ideal of 130 degrees F has 
been advanced The number of w'omen who 
"ill tolerate this temperature mth suffiaent 
vaginal distenPon are few InvestigaPon of a 
patient who is tolerating 130 degrees F with- 
out difficulty wffl often reveal a coUapsed, or 


at best very incompletely distended, bag A 
temperature of 115 degrees F , for example, 
with adequate distention is more efficaaous 
by far than attempPng a higher temperature 
that must be given at lower pressure Women 
will vary greatly in their tolerance to heat and 
this tolerance must be determined for each 
patient Treatment based on these premises 
will lead to effiaency m the appheaPon of 
heat, and the results which may be expected 
of heat will usually be obtamed 

If the treatment is properly given, sig- 
mficant damage to the vagmal mucous mem- 
brane or cervix does not occur True, the 
vagmal wall is reddened after a treatment, 
blebs are common, and actual erosion may 
occur, and it is therefore well to make an m- 
speePon from tune to tune SLippmg a treat- 
ment may occasionally be adnsable In the 
penod of active ovanan function, however, 
httle damage is encountered For women 
beyond the menopause who have an atrophic 
vaginal mucous membrane and a contracted 
vagma, treatment by this method is to be very 
carefully observ'ed and is, I beheve, generally 
undesuable Fortunately, the necessity for 
treatment at this time of life rarely occurs 
It seems fan to conclude on the basis of 
expenence that heat may be convemenPy, 
safely, economically, and effiaenPy appbed to 
the vagina by this means The method has 
seemed to us satisfactorily to fill that role 
w'hich heat may be expected to play m the 
treatment of pehne inflammatory disease of 
women That this r 61 e maj be played by 
other methods is without doubt true It 15 to 
be remembered that heat represents only one 
phase of treatment of pehne infections 

Lawrence M Rakdaix, 
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WTIXIAM HOLLAND WTLMER 

1863-1956 

Aod «hcB Im fcB, kt BUMt, ^ ««xt (fe«a 
Aj wW k Bifhtjcnkf mtn sitfc 
Goo «itb k^wikSout ijficiQ tWmll 
le*T« * t oo CT B^ plMX tkj 

Ed»te Muihkw. 

rTAHE »xWai death oo March la of Dr WHEain HoUaod WihBei fc*va lU 

I VTncaome place ^ Iq the renkaot ptoDcm la the tdence o{ ophth«lawjcf7 

and aurgery ol the human eye. Of firal importance u hta pcofoano, — u 
operatlDg tedmkJan *nd teadjer he kept his dynamk ai»d wlotiiag petaoiuBty 
to theiunaet cd hiada>i truipajaedfroa UuiGieUdefi with aT! theboeorla the 
pover of gnteXol patkeU and rapectiof coUeagoes to bertow 

Tor euoy ran I %aa anodaied wUh Dr WHser firat u m wW, Uter ts 
frieed and colleague and I had U difficult to «if le ol him with the 
psjskiatte pea of a true biographer Hh ikDl U an cpmtor hli sptitod^ for thf 
apeedy technique ao necetaaiy Iri many ej*e operatkeia. In addition to Ida rare 
aidlHy aa an bopirad clmtaan and hit tmatatHy keen flih for hapartinc hb 
knowiedge made those of us who atodlcd under him fed fortunste Indeed 

Dr \\Tlmer*» career tun tree to the proinlae ol Ma diulngniafeed anceatiy He 
uaa the aoc ol the Right Rer Rkhaid Hooker WOmea and Uaigaiet Brmm 
^V{IlQe^ Ht» father mt the ProtesUot Epbcnpal Blahcp of the dioceae of Ala 
bama. Their son, a nadTC ol Powhatan County Virginia bon August s6, 1S63 
had the beat of youthful educatkxul offjortunlda, and be made the nnst of 
than. He recdrrf his oiedlcal degree from the Unhrerilty of VIrgiiila fa tSSf 
He went fmmedlatdy Into an IntenieaiiJp at Mt. Siaal Hospital fa New York, 
where he served for 18 mooths. the first part of the tna^ fa general me<SdBe, and 
later aa mldcnt fa surgery He then hcome an aisivant to Dr Eodle Gretnfag 
fa private practice, and at the same tfane was able to teach at the New York PeJy 
dfak Hospital Later he became connected with the dlnlc of Dr Aguew the 

ophthalmologiit In New York It waidoringlWspeiiod that he attended hh owa 

first private patients 

In the fall of i88p he activdy eolered the fidd to which he was to derotf hn 
We 8 cneriia and began the practVx of opbthahaolofy fa Washfagtoo D C. 
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Rapidly, through his manifold abihties, he achieved such distinction m his pro- 
fession that honors were heaped upon hun He found tune from his bus}-^ practice 
to be professor of ophthalmology at Georgetown Umversity and at the same time 
surgeon of the Episcopal Eye, Ear and Throat Hospital m Washington In 1919 
Georgetown conferred on him the degree of LL D The last degree that Dr 
Wihner was to receive was that same mark of honor, given by the Johns Hopkins 
Umversity only a few weeks before his death 

From his first da)^ as a practitioner Dr Wihner had had a splendid command 
of languages and had added to his first mcome by translating for some of the older 
surgeons As the years went by, he was able to travel m Europe and nsit the 
famous clmics there, mcludmg Morfield, m England, and at the famous clinic m 
Wenna of the great Dr Adolph Fuchs, whose intimate fnend he became 

Dr Wihner was, at the outbreak of the World War, a heutenant in the Army 
Medical Reserve Corps He was immediately commissioned as major, and placed 
in charge of the Air Service Medical Research Laboratones at Mineola, Long 
Island As a director and mspunng force for those engaged m original research 
there he attamed such recogmtion that m August, 1918, at the request of General 
Pershmg, he was sent to France to become the chief of the Army’s overseas medi- 
cal laboratones He left the service with the rank of bngadier-general He was 
awarded the distmguished service medal on the atation of General Pershing 
Later, in 1924, he was made a commander of the French Legion d’Honneur 
FoUowmg his w'ar service. Dr Mfilmer re-entered his pm^te practice at 
Washmgton, which he renewed with an ever-growing success So many were his 
distmgmshed patients that when, m later years, he moved to Baltimore his 
esammation chair was dubbed by the students the “Presidents’ chair ” Five of 
the chief executives of the Umted States had sat there as Dr Wilmer’s patients 
It was strange, to those of us who knew' Dr ^^filmer mtunately, how occurred 
the growth of the pubhc recogmtion of his greatness as an operator, diagnostiaan, 
and dmiaan, for he abhorred personal pubhaty and his professional life and 
works he attempted to keep a dosed chapter, save as admiring assoaates might 
make them known 

In fact, it was indicative of this aversion to personal promotion that he be- 
came violently opposed to the use of the telephone He insisted that telephomng 
was a waste of tune All his appomtments had to be made by letter, and he was 
meticulously on Pme His patients entered his office, one might saj', on the stroke 
of a bell His busy office m Washington had a silent telephone and there was no 
listmg m the directorj' At least from the time he came to Baltimore until his 
death, he rardy ever engaged in a tdephone conversation 

For lack of tune Dr Wihner was not able to gratify as fuUy as he would have 
liked his own urge for ophthahnological research Yet he recognized keenl}' the 
need of ongmal mquury m the field of the human eye, and ever bent his efforts 
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icmid providing greattr c^jportunJUtt for other* who cwue nnder Ua tutri*te. 

In 191a th tad cfaccre dnvUoa to fait palfcnU crytttifittd tato soch 

anopportunlty A group -of those he h*d •ctvedJcJacd together ladrilsed 
of $3^000 known u the WTUUm HoUtod UUmer Ophthiliaofasktl FonA 
Tbit •uiB wu UKd Ib the boaflug of ■ model ttnxlurt; tt the Johns 
HcupluL U wo* ntmed the T^Tteer Initltcte utd In 1905 Dr WHma w« b- 
ttiUed t* lu director *i^ *4 projawr of ophthtlmology end ophtlulinok^it 
fav-chkf of the John* Hopkin* HoepJul. 

Thi* Institution Dr \YBnj(T uwtde * lAing jDCKiuoeQt to hh wort »nd ideah, 
u be »» to it that no effort was (pared to provide within Its wall* every potifble 
aid to rtaearch. 'the naovt sdentihe ftod debcate probJent* of the Kieoct of 
ophthalmniogy were gt\’« to the rcKarch v w wtcn who joined the *taff of the 
Inatitnte They labored uiyi« the ^rect gidcUnce and inupintloo of Dr TVilmet 
who spent kuig boun in the labonforie*. From these Uboratorics hare ccoe 
many ralaafale: coQtrflMtiont, respoodblc In do saaS measnie for much of the 
advarKc made la ophthaliDokigy during (he past decade. 

Slgulffcant of the hoznanity and gcncroaitj of the character of the mao. Dr 
WUnver inriated that at least three (oorthi of the beds at the ^SHroer Inatirtte 
ehmld b< for charity patients. He made bfs dafty roanda of these wards tad 
perfotmed maity of the onmptkmted opentbos 00 those who wm wilhoel funds 
On the Dcosfax of such ^seratioas entire staff of the Institute aooU attend 
as would many of the younger men (nwn other departments of the boapitaL 
Attendance at these eveoU were experiences that sUod vivid in (he araaories tA 
u* all 

A* the yean swept on the Wflmo Inadtule grew fa) ierd« to hamanlty and 
ic importaocc to the profemon mth wmerfng rapidity Fitknt* caxae froco *n 

over the worfd !■ com many natioas poortd the request! for posts « the boeae 

staff 

Althou^ he had itrver been a prolific writer Dr WUnier for yean had 
dreamed of what waa to be his mcmucDefitaJ Uleiaiy cootributioo to m c dkal ad 
mce— hh v^Cfai vf tkt Eyt With the aervfcrs 0/ an unusual hoo« artisl at hi* 
command ir tt o tn he had trained to use the ophthafanosccipe and In pomessioa of 
t wealth of meat ettroordniaiy niatetial frotn hfi own ctlnicii apedencr few 
member* of hb profesalooal specialty «m cquif^jcd as be was for sodi a taA, 
He devoted many hours getting together the ouUfnc d wfaaX was to be this awt 
and month* and yean of labor went into it* actual pcixfucdoo. In July of iW4 
it was iJctB to the profesafam. — a votonie of Impressive value cootafning 100 
iOmtiatkais of tuiKli lu full cokif each with the author's desctfptwo and am 
meot on the opposite page. , 

Thra wori. aas not cnly an fanportant oontributioo to c^thalao*ogt<» 
knowledge. It was a practicil woddag oat of what had fc»g been Dc WSroefi 
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prmaple of teaching and practice He al'wa3rs had impressed on his students the 
\^ue of pictunzing what they saw withm the eye and on the surface also, m mak- 
ing examinations and diagnoses He developed a set of rubber stamps which 
could serve as a sort of senes of outhne maps of the normal extenor and mtenor 
surfaces of the eye In makmg dimcal records it was his teachmg and practice 
to use these stamps, subsequently marking them so as to record infalhbly the 
vanous abnonnahties obseia'ed Thus Dr Wilmer’s Atlas was another case of 
“hewing to the hne” in following the precepts learned in his long and successful 
practice 

The honors that have come to Dr Wilmer, both before and smce his retire- 
ment from the Hopkms at the age of seventy, have been many Perhaps the 
climax of these was the occasion of the opemng of the Institute This was con- 
ducted with much formaht}’’ and ceremony, and many of Dr Wilmer’s dis- 
tinguished patients and the humbler ones as well held a reumon as the buildmg 
was formally dedicated Perhaps, however, to Dr Wilmer there was no greater 
honor than that his friend of long standing, Dr Fuchs, made the long journey 
from Europe to address the throng assembled on the lawn before the Institute 

In addition to the LL D degrees he received from Georgetown (of which he 
was a Regent) and from the Johns Hopkms, he was given the Sc D by Prmceton 
He also found tune for many assoaational actmties, m most of which he took 
great interest, and m some of which he seri^ed as active leader 

He was a member of the board of directors of the National Committee for 
the Prevention of Bhndness and of the Advisory Committee for the Prevention of 
Hereditary Bhndness He was a fellow of the American College of Surgeons and 
a member of the editonal staff of this Journal, its offiaal organ, a member of the 
National Institute of Soaal Saence, of the Committee on Mental Hygiene, 
honorary member of the Oxford Ophthalmological Soaety (England) , Hunganan 
Ophthalmological Soaety, Chicago Ophthalmological Soaety, and the Saranac 
Medical Soaety He was a member of several patriotic organizations and vet- 
erans’ groups 

Dr Wilmer had served as president of the Amencan Ophthalmological So- 
ciety, of the Army and Navj'^ Au Service Assoaation, the Medical Alumm of 
the Umversity of Vuginia, Assoaation of Mihtary Surgeons of the United States 
and the Soaety of the Cinannati of New Jersey 

He was ever active m the church and took a considerable part in the up- 
buildmg of the Protestant Episcopal Cathedral m Washmgton He was buned 
m the Chapel of St Joseph of Anmathea at the Cathedral One of the honors of 
which he was most proud was his award, in 1932, of the decoration of the Angelo 
Secchi Academy of Saence at Georgetown Umversity 

His personal life was as full and fehcitous as was his professional career In 
1891 he was married to Re Lewis Smith of Pennsylvania She and thar three 
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childmi, Rkhard Hooker »nd 'Wllfitti HoDwid, Jr^ tad Un. Rtajdl E. Strd 
•iirvtve him. 

Dr WHmer *nd llci, WHnwr were both paMkcatelr feed of prdesdat 
About eqa»fly dIsUnt fr«n VTuiilmtoo tod ^dmore— At Boyce Vt^ b the 
bctirt o/ the tpple coontiy — they (emndtlovtJyftnn In a •faadynHq' fronting t 
fine vfew of a Dedrby aiouQttb ridge. There Dr TVTTntef bejan hfi rrjyrfp n of 
eveJgrccPt vhkh has been dedared witboat a panBd In thh cooetzy He grew 
tod tended with aue altwat erery varied odtlvible fa the Vlrjl^ latJtuit 
Kootrlnc of his mdt, tho fcdml agTknhmm] aotbixUles leaned cn htr koowkiife 
of fc T CJg r eiui trees aod oftentimet it wia be who first detmnfaed vbetber im 
ported T«rie!tiet woe culUvabk ia tbe United States. Vihea i}ie Adds tf tfm Eyit 
rrtu finished , U vru Dr WUnicr'f lotcntloQ, Indeed* to write an aothoritadre 
work oo evt U TfcCQ cniture. It ta unlortonale that much of the priceJoa tree lore 
be acquired doiiog tbe yean pased oiroy with Mot. 

lodefadgable fa hh pnfakici and with this avixatke as a means of rdax 
fag from the oJStmal fsitgne of hb cnoctasws acUritj Dr XVBiwc weat to Ui 
death witboot the ucoa] eurhfogs and dronoacTfhfags that are teem docBain g 
year*” In fact ooToeaday Ifardiio two dajs before be rflod, be had stheduled 
a bat of opefotfcifts for tlte di} FneodainlVaahajgtoohadurgedhhntebalda 
SMetfag at bb Waahixigteo boiae at whkh coukl be ootanised a hrtneh Sodety 
lot tbe Ft e ve atioa of Btfadaes fa tbe natkicial capital. 

Dc W'&ner postpooed all hb opoatkms except case> Ttieaday altefseoo. Be 
t bf nf gantnttnn wa> tnrtfted. Two day* laUx be **s iae~ 

p^4n£ to go to bu office for fas bttiv day wfasi be wu ialtfly i txk k ea . 

TbedeatbcJDr WBinerhaac^wkastot^Athaliwjloir But to those of 
U* v^bo had the «« prhdkseof working with bfar^ the loo la that ol o«jr troesl 
friend. CicaH.BA£a«. 
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I T would be difficult to find a group more qualified 
to imte a treatise on the stomach and the duo 
denum than Euaterman and Balfour' Although 
thirteen other members of the Majo Cbmc have 
contributed chapters, the bull of the work is b> 
these two authors The chapter on the physiology 
of the stomach and duodenum, while written by an 
author well versed m this field, is too bnef and in- 
complete and occupies too small a portion of the 
relatively large volume. It is the hope of the re- 
viewer that m subsequent editions it may be con- 
siderably expanded Mann has given an excellent 
summary of his own very important experimental 
work on the pathogenesis of ulcer The pathology of 
the stomach and duodenum is ably discussed and the 
commoner lesions beautifully illustrated As might 
M expected, the bulk of the volume is devoted to 
the clinical picture, the diagnosis, and the treatment 
of gastric and ducidenaJ ulcer and caranoma The 
more mfrequent lesions are, however, given thor- 
oughly adequate consideration In the opinion of 
the reviewer, the book is by far the best in its field 
and the authors ment the thanks of both the phys- 
iologist and the chnioan for their detailed and 
paitBtakmg contribution It mves the reader access 
to the wealth of experience, observation, and medi- 
cal and surgical judgment of a great cbmc It will 
enjoy a wide arculation and perform a most useful 
®®™ce Lester R. Deagstedt 


TpHE title of Bailey’s volume well mdicates its 
content A profusely, well illustrated book, it 
attempts to cover the vast field of objective surgical 
diagnosis in a manner heretofore seen only in larger 
volumes Rather than a complete text, it endeavors 
to cover its ground in outbne form, a major cntiosm 
would be of the author's effort to condense a large 
mto too small a text 

The early portion of the work, dealing with 
wementary physical signs such as the head, neck, 
oT^t, tumors, ulcers, etc is excellently presented 
m detail There is some loss of balance in the latter 
pnrt of the book m the han dlin g of the major surgi- 
c^ conditions, particularlv the acute and chronic 
aMomen, masmuch as it gives the reader the sense 
nf an important group of subjects mtentionallv 


AKo DvoDEiemi By Gtorcc B Eustermin M D 
DoniU C Bilfour, M B Ji.n (TorjLlXJD F.AC.S 
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vw Umdon W B Stondets Co . 1535 

o* pBTstciL Sicks ih Cusicm. SoiOE^ By 
(Ens) 5th ed lev Baltimore Watiajn 


shortened through an effort to complete the text in 
a hmited space 

The difference in approach between ours and 
Enghsh methods is occasionally manifest, but this is 
surpnsmgly well submerged It is jaerhaps most 
noticeable m the mention of certam physical signs 
and methods that are not emphasized m our teach- 
ings, hut such is only' m the point of emphasis and 
not m regard to interpretation 

The author has reduced his subject exceptionally' 
well to a concise, pomtedly illustrated compens 
form, and as such it should prove an attractiv e refer- 
ence book for the student and practitioner 

JIarshai-e Davtsos 


'"pHAT Karsner’s Unman Pathology^ appears in a 
-*■ new edition — the fourth in 10 years — is suf- 
fiaent evidence of its menta Revision of a te.xtbook 
of pathology involves more than the mere addition 
of new matenal A comparison of this edition with 
carber ones reveals many chan^ in arrangement 
and m the amount of space allotted to dmerent 
subjects On the whole, these changes have been 
improvements Much new matenal 1 ^ been incor- 
porated in this edition, especuUy in the chapters on 
glands of internal secretion and on tumors The 
latter chapter has been almost entirely rewritten 
The amount of new material added is indicated by 
the inclusion of over three hundred new references 
in the bibhography' The bibhography is worthy 
of speaal mention It is more extensive than that 
m any other Amencan textbook of pathology For 
example, the bibhography on "Tumors” contains 
19a titles, on the “Ahmeatary Canal,” 209 and on 
the "Ductless Glands,” 2x7 The usefulness of the 
bibhography is greatly mcreased bj' the inclusion 
of the complete title of each reference 

Although this IS essentially a textbook of gross 
and microscopic pathology, the author does not 
neglect the functional disturbances which result 
from the structural changes induced by' disease 
Such a book is a dependable, needed, and safe guide 
at a tune when so much emphasis is being placed 
upon pathological chemistry and physiology to the 
neglect of tie more fundamental structural changes 
Gross and microscopic pathology are still the sohd 
base upon which any science of disease must rest if 
it IS to have a secure foundation. The present volume 
presents pathology' as such a foundation together 
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Ti\ his book itcchautcs of Normal and Pathological 
Locomotion in Maid Steindler presents the sub- 
jcct from a ph)£ica] point of \aen The material is 
taken from lectures to students in orthopedic surgerj 
and phjsical education 

Mathematical sciences arc important m pb3-sical 
education and in surgerj of the locomotor sj'stem 
The author intends to translate theoretical concep- 
tions of phj’sical saence into terms of practical 
appbcation The book presupposes a knowledge of 
elcmcntan physics and mathematics, fortunatelj, 
It contains a preamble of mathematical laws and 
physical conceptions that apply to the subject of 
human locomotion The author realizes the gar- 
gantuan size of his undertaking, and that there are 
pertinent facts in human locomotion to which 
mechanical analj'sis can not be apphed 
The historj of the mechanics of locomotion is re- 
ncned from Haller to the present day The center 
of grant} is studied and its altered position in the 
dei'clopment of the human race Stresses and the 
*0^0 of columns are applied to bon} structure 
Jhe ^ners and propierfies of normal muscle are 
considered as well as pathological muscles and their 
altered effect in action The chapter on fatigue and 
recos’crv is informative and of interest to ever} 
practitioner 

The book is divided into two parts, the second 
part being concerned with speaal mechanics of loco- 
motion In a study of the spine the structures and 
ine acluc forces are discussed from a mechanical 
fwint of new The interpretation of anatomical and 
pnj’sioiogical changes in the spme in the terms of 
echanics is of practical significance in the prob- 
em of poor posture and scohosis Each indiyodual 
joint 15 studied as a mechanical problem There is a 
orough description of normal walking The nor- 
ai raoicments mvolved in runmng and in the more 
wmmon competitiyc sports are analyzed The 
painological gait is clcarlv piortrajcd b\ means of 
Rationalization of the mechan- 
01 locomotion is desenbed as an attempt to 
machm'c'^ *oe optimal effiacnc} of the body as a 

succeeds in gathering the present 
owicijgc of the mechanics of human locomotion in 
'olumc The subject material, the use of 
mums and diagrams, and the characteristic stjle 
Will t *''**™*^ require thoughtful reading The book 
ir,i„ ^ source of information to any one 

rested m the problems of locomotion 

Ewil D an 11 yi si R 


I book Tumors of the L nnai 

tni '’4 L iiuthor, Ldyyin Beer, has compkic' 
cicd the subject of bladder neoplasms The tw 
uccn yyrittcn so as to present the subject in 
^ mye, interesting and readable manner 

y'rimlr Asa' I'nnnut^n \i I^a.iwjtuin la am 
^ ''\tS S|40,Kl,rl! ill anlim.-T-. 

vrufinl Tlionui loj, 

^ Kcitnti 11) r^lKin llc« M l> I 4 I 

'^1 my\,.,l\(;„ 


The \anous chapters include histor}, classifica- 
tion, pathology', sjmptoms, diagnosis, and treat- 
ment The author has presented a simplified classi- 
fication which is apphcable to clinical and patho- 
logical entena The major portion of the book has 
been devoted to therapy The techmquc and results 
of the yanous therapeutic methods haye been well 
desenbed and the more compheated procedures 
illustrated 

The statistical data, yyhich tabulates the type of 
treatment and results, has been acquired from 600 
cases treated by the author and his associated staff 
This book should be helpful to the ph}sician or 
student who desires conase and accurate informa- 
tion concerning tumors of the unnar} bladder 

Haerv CoLyxR. 


TN collecting, arrangmg, and annotatmg the mate- 
rial of Classical Conlnhuhons to Obstetrics and 
Gynecology f Herbert Thoms has rendered a dis- 
tinguished service, particularly to those interested 
in these branches of medicine 

This small volume is a moynng legend of the men 
and women whose efforts have resulted in the 
preservation of bfe to countless mothers and babies 
In It we trace the halting steps by which the modern 
obstetncian and gynecologist has achicy ed his pres- 
ent competence It is a ffne refutation of the often 
heard remark ‘ yyTitmg papers is a futile business ” 
It must be true that the observations recorded in 
the S9 papers reyaewed bad been noted b} many of 
equal wisdom, but they were of no \alue to the 
world until the} yvere WTitten down 

There are abstracts from the WTitings of Hippoc- 
rates, but they are brief The book rcalh begins 
yyith a description of the uterus b} Soranus of 
Ephesus (second century A D ) and coyers most of 
the important conlnbutions from his time to the 
beginning of the present century Each abstract is 
preceded by a brief but comprehensuc biographical 
sketch of the author The illustrations are adequate 
None of the abstracts is without interest A list of 
the major contributions or e\en those of most 
importance is impossible, but there are some which 
stand out as beacons that haye lighted the progress 
of all medicine There is llcndnch \an Dey enter’s 
classic description of the bony pchas, and the lirst 
record of the fetal heart by Lejumean The first use 
of analgesia by Sir JamcR ^ oung Simpson, the use 
of obstetrical forceps by Wilham Gifford, and the 
suggestion of primary perineorrhaphy by Mauriccau 
arc giycn in detail 1 he chapter on puerperal sepsis 
is complete and dnadcs the credit for Us prcyention 
more fairly than is usually done The magnificent 
direcuons y hich Smtlhc gaye lor the proper applica- 
tion of forceps arc still hard to better 

rhe dcecription of the first oyanolomy by 
I phraim McDoi cH Sims' article on the treatment 
of yesicoyapnal fistula. Tail’s contributions on 
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N O method of uretero-intestinal im- 
plantation m general use has proved 
Its outstanding supenority Prob- 
ably the manner of execution (technique) is as 
rouch at fault as the method which is used 
Poor workmanship in the performance of the 
operation can be responsible for as many fail- 
ur^ as the flaws m the method itself The 
brilliant successes which have been obtamed 
occasionally by almost any of the many differ- 
ent methods which have been used, lead to the 
ronnction that uretero-intestinal implanta- 
lon IS feasible and that a method which is 
supenor is possible, in other words, that a plan 
01 operation wiU become sufhaently standard- 
ized, even when put to general use, to mini- 
mize failures The method must be planned 
not only to prevent the comphcations which 
cause failure but also to permit good perform- 
ance by different surgeons This demands 
simplicity of technique 
The immediate nsks of ureteral implanta- 
lon, aside from shock, pneumoma, etc , are 
I Infection (a) pentomtis, both local and 
general, (b) infection of the abdominal i\ound, 
fc) infection about the ureter where it enters 
be bowel, which may lead to pentomtis or 
(d) ureteritis and pj elonephritis 
' ascending and hematogenous) 


2 Ureteral obstruction which has a vanetj 
of causes, such as (a) surgical edema, (b) 
constnction and kinks caus^ by the method 
and manner of anastomosis, (c) bands and 
adhesions, (d) inflammation, penureteral, 
interureteral, and intra-ureteral, (e) anemic 
necrosis, (f) neurogenic stasis ureteral atony, 
and dilatation 

Many of these complications are more 
imminent with some methods than others 
For this reason perhaps the inadence of pen- 
tomtis vanes in the different statistical re- 
ports For example, Ssolowoff ga\e pentoni- 
tis as the cause of death m lo of the 14 deaths 
m his senes of 30 cases, and Coffey, m 4 of the 
9 deaths m 35 cases (Table I) Cabot reported 
14 consecutive uretero-intestinal implanta- 
tions for exstrophy of the bladder without an 
operative death However, 21 of Ssolow off’s 
patients had vesical caranoma and only i had 
exstrophy Sex enteen of Coffey’s patients had 
cancer and 10 had exstrophy Furthermore in 
Mayo’s expenence, transplantation of each 
ureter separately . for exstrophy in children is 
safer than simultaneous bilateral implanta- 
tion It is necessary, therefore, to analyze 


j analyze 

different reports not only with respect to the 
factors of method and technique as affectin-r 
the results, but also wuth regard to the ages 

‘bupporled tr\ the ChrisUoc Brton Fund for iledical Pcseorch. 
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and tlw condition* erf tbcpitfcnu TVo«J<U« 
4 dtatltt (retn perflonltu rtporteJ by Coffey 
were tn cbfHren witli cutropiv 0®^ ol my 
patients with Otfcinocru of the UsiWer dW of 
pentonitU foUowliq{ cyjtectoiny 6 » nto alto- 
theumexalittpUnUtioix. Thb death bore oQ 
rektkm to the bnpUnUlion Itmarbertaied 
Koaevtf liuj IrropeaiTe of the inetbai 
loed of the coachtioo for which It b uaed, or 
oi the ace of the patietit, pcritoaltti appean 
(reqoeotiy in the iUthllcal report* oq ometo- 
mtotlnal iaspUaUtlon u betej the cutv of 
faQcnv 

It U reasooaUe to anuroe that the perlto- 
nitli In these cues rru cauted by baLace at 
the »itc of the ImpUatatbo after titc operwtoo 
had been coatpieted at»d not bv contaarfnation 
at tl»e tfane of operatioa. It u very nnpCFrtaat 
that these two aourccs of infeetkn be dbtLa- 
fobbed \\lienthub done opening the bowel 
doc* not i^¥>eer so prohibltr^ and the dah- 
orste methodi reccxtUv desf^Rtd by fUg^n* 
(193*) and by Poth 6035^ to prevent coo 
tasainadno U the time of traiwpUotaiktn ate 
not *0 enentlaf 

K fnat dnl ol work on intestinal leaeetku) 
and aoastooosi* has show q that the peritoneil 
cavttv cart care for ccroddeftWe contenporary 
oontamlnatJon However thelesatbftofleak 
age because ot imperfect tul'inng cir mhite* 
tearing oat after c5ostue iavan^y is fatal 
AliftOat oveinagotiWy) H allied complete*! 
an e j pq i meatal uudj of intesdiral autorc 
This contribution developed certain fact* 
which remain today a* the iaodamcntBla In 
inteniiui sargerr and can be read with profit 
fay everv urolofW tkrfnf nreterorfmatliaal 
ImplantaOQQS He wrote “\\ e arc broutfat 
therefore to the coochaion that the chief 
dingei of infection of the pcntotmitn Is Irooi 
the passage of the ioteatinal coctraU (bac 
ttrlai mto the peritoneal avfty nfifryues/ u> 
the optratvM The conditiom whiA mat 
lead to tfaU anlonanate ocoirmict art (il 
fallnre to dose ccaaplncly and firmly the 
wound of the inteadoe (j) peiteimKiii of the 
lattstuaal himco by ooe or more aufort* 
(j) eving wav of tiw suture* ( 4 ; ukrratioo 
or doughl^ of the intestine at the ill* of 
future 'Tneie four cortdltKmi wUch cause 
pentortith subsequent to mtettLaal ruoetton 


occur Ukewise foBowinf linpianlation of iht 
ureter Halted » aert suinwjit “In otdtr 
lo bring about cumptete «nd firm ciosurt of 
the aboorouJ opeumg faito the hMotiae^ h 
ha* been ewstemaiy to make serciiJ series erf 
nitum of the Intestine a»e ora the faj 
the fona of the so called SfMfoutak la tUs 
way a ceniidmblc crtmt <rf the btotfaua 
wall b folded In the drculatioei of b 
greatly Impeded There are apedd du^m 
wVddh attend the f dding in of an uanecewariiy 
iarEcacDoontof fntestl^mall for ootheoae 
ha ^ . this increases the extent of tbnie which 
uadeTfoes iknt^og and tlku* loaeases the 
danm of (ateclloa, and on the other hind, 
ih* flange fonned by the (oWs projertlag bto 
Uw blesllnt] lumen b an oostade to tW 
possige dtrwQwird of the frees, which, tc 
annuiating at and above the nte of ss^e, 
Increase the teniioo upoo the ntorcs and ca- 
daeger thdr separatiOD Appbiof these 
prindpfes to the prohian of uret^ ha- 
pUnUiicQ It » evwecit tb*t In iiddUiaQ to 
the risk* erf tbu^^lng *ad ftriag way of the 
suium, a tDrthcd of dnsirt kt hyri? by rwn 
of suhues inoeases the hiehhnnd erf nieleni 
'oorirkiloi} The need of a dmple aietM of 
dosare b obvious Furthestoore, the added 
suturing ol the mlestmal wall rttpilml by 
ckwuie Id layers increases the chance of oee 
or more of theae lutart* aniitnully pw»- 
Umtlng the intestinal luawi FioaOr toqorte 
HsbUd iurthei “Anv one bj a 
peitatait, can aaivmce huxarif tww frail B the 
DoU ol pittiTO which include only serwa aad 
muscularb 1 am ImduKd to rejud perfdrs- 
toonofthe gut will oothejne band and 
ingoot of stitdics 00 the other ssthebaoing 
iaciors in the ptoduetjon of the pericooIlB 
wlurii baa bnx^t about the btal a** ® 
many cases of intcsunal touire ” 

rhe antadvr fictoti prodnemg penloyk 

such as taethod on the o« bandandtaiM* 

on the other may be itwisd cTpcdrac»tW 
and the foUrjwing page* present soch a rtwly 

I'C^EtnltyTAL STCtrV Ot TKl CACr** OT 
MUttTOrtini 

UretcTsl impUataiiocL ■multaoeanfr ^ 
lalersl except m two icaiances (serbi _ 
and so. Table U) usiperioraievlca 
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•j} 10 diflerent methods (Table II) The 
houci ^\as opened at the time of the operation 
in all but the 5 dogs on ^\ hich Higgins’ method 
"as uscfl ^ In 40 dogs (senal Xos g to 4S in- 
cluine, lable II) \anation of technique \%as 
‘'light and is indicated sufiicienth b^ the ac- 
companying drawings Thirteen ot the 5s 
dogs died of peritonitis The e\pcnmcnt& 
"ere not planned soleh for the studj of 
peritonitis The poor results obtained were 
lulK anticipated m most cases The sig iif- 
icancc of suturing and overlapping of the 
iKiwcl to necrosis and leakage fully demon- 
strated be Halstcd and othcr-i ncexls no con- 
lirmatoiy’ studv Ihc results how e\er in- 
dicate, as ainone might predict that tin ri'-k 
01 iKritonitis IS much greater b\ some methods 
than in others 

1 r~xprrnnntl(il ciidcitcc of (oiilaiiniiatio/t 
a/ //.( timi of operation ax a ratixc of peritonitis 
kxpenmental and clinical e\perRnce in in- 
ti'tinal suturing minimires the ri'k ol ptri- 
toiiitis from contamination with mte'^timl 
roiUents at [fm time of oj)e ration Ibis 


conclusion was te'Sted personally on dogs a 
number of times 1 he bowel was incised and 
opened as for ureteral implantation Instead 
a probe was inserted and well soiled, then 
withdrawn and the dlrt^ end smeared about 
oser the bowel and neighbonng loops The 
incision in the bowel then was closed Xone 
of these dogs showed any csadcnce of local or 
general peritonitis 

In the eourse of opening the bowel q6 times 
in the 4b dogs for the implantation of ureters 
gross contamination occurre>d at this time in 6, 
ba the leaking out of the contents of the bowel 
in 2 and b\ the ureter’s slipping out, or hav- 
ing to be wathdrawn after insertion and re- 
inserteel m 4 Considerable soiling of the 
operatise lield was obaious m the^e 6 cases 
and It probably occurreal to a lessor degree in 
others In none was this type 01 contamina- 
tion re>sj)onsible for peritonitis Xeaerthcless 
tills source of contamination is a fiotential risk 
ind the plan 01 any operation should be to 
reaiuce It to a minimum by proper iire- 
operatne preparation of the bo’wel ami lie the 
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Fi* 3 

I D( Dmct mmiQ* 0^ (b* tn«tfT w farh ■ ucbond 
«[tb tM Mion, j ud Tba ib*n bodoo m dnd 
wub om iDtmre ■■ caci ■td. j cad j c. The uKhonag 
Mtsm ptaerd n the nlxsuaTvi ol tW BtntBc cod the 
•(hrobOc erf lha omar b,T]K rod erf the mlcr hcc bm 
packed thnoffa ■acH ct^ Bosoa erf the Mheneaif cad 
ncTrac t>>m. Sotmtet / cod he been Ued Bctumj 
cod 4 dem the moBoUnc ebam the errier 

hie DtacrvajoiiE rneecentetm erf the Bccoer la 
chjoi the oretrT a cochared IB Lb* cU erf the icleUac b^ 
tha mpJe BMS •attm Bethod c.Tb««acre* cod i 
cochor the BTt0 Bicil^ ■ the aEoS »p» -H H thfooi^ the 


Mh«ceM cod Bocinc tmde by the ccctety ^ 

itodit ihMU aot bit laahm baterfedv 
thedortedeade eqoJ to the Aanrter erf tie Brtr^ ^ 
venatixted cniiBfiii eSatwee < ced J “ 

rttcr a the beotfa erf tW BO«« Sctamrfccdyl**^ 

B b) brBf topether the erma corf Boolce ft “e 

pool orf poc^UCB rthnai ct«t*tnct«t tic oalrt 

orttera oat drt TbeetrlladceelcHt ci 
accajrfrtby in»o% coticeBderf (••le tfteTa<'“* 
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*b / 

In!!*!! loop can be pushed of! bj the probe 

nl ^ the ureter open at the end 
out '-'bndtr methorl of insertion of the ureter with 
Iww In “ ptolic. a, \ metal spear is tied in with a 

tirH In n n ^ that, after insertion, the knot can lie un 
Ihn 1,? lonp arm and the spear pushed out ol 

'"111 mmhioht!^'' 

n? f ^ '^‘^nicnl of 1 ntlictcr as a cAlindtr 

'>»irf-irs« f ^ \Mth 1 «:utjmiTCOus fold a I^ruc 

''Uuniuco'bi exposed b, Suture'; / -ind * placed in 


Uh 01 ilic best a'-LOsi^ which it. possible wuli 
tile mctliorl lined 

rixpcnmintiil cvuiciur of Itako(;c afUr 
''pcraltnii n taust of pcriloinlis Lctkagi. of 






Til’ 8 

the submucosa at the loner end and throu,,h the adscntilia 
of the ureter (not «honail as in ricurc : Suture ? is a 
mattriss so placed that nhen tied it brines the submucous 
laser around the ureter complctcK a? shonai in c r Thn 
submucous foil! aliout the ureter 

fie 7 \ flap of musculans is made to ro\cr thi ureter 

after in'scrlion 


lip 5> lllustratm thi method of LntTn H, ape a 
umlmded (ind intact ureter las sh.mn in bilus l,etn im 
Iicddcd to tlie submucous h\ I r c The hidden suture nl, id. 

cuts through Later to form the onflr, mto the loncl 


the contents of the bowel mto tlic ptntoiual 
cnanta wa- dcniniistrattal b\ flistenrling tlic 
bowel at the lime of the jKictmortcm examina- 
tion in 0 of the 1 ; doos wliieli dieal of pentoni- 
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TABLE II — Continued 


^fethod 

Sent! 

No 

Group 

No 

Protocol 

No 

Date of 
operation 

Date of 
death 

Duration 

Cause of death j 

Remarks 


9 

25 

144 

8-17-34 

9-18-34 

I mo 

Killed 

Good transpbnt 

B 

16 

236 

t- 4-35 

2- 4-33 

I mo 

Killed 

H\ dronephrons 

1 Probe and 
cautcT} 

35 

37* 

269 

3- 8-35 

3-13-3S 

5 da>« 

Left ureter perforated with suture 
No I Peritonitis 

Lnnarv Icakacc 

36 

-S 

279 

3-I4-3S 

5- 4-35 

1 mo 
and 

20 days 

1 Pjonephrosis 

1 

At tunc of operation the nght 
ureter was perforated b> suture 
No I and then ligated purposely 

s 

Bi 


3-I4-3S 

3--0-3S 

6 daj*3 

[ Cause undeternuued 

Good transplant 

0 

JO 

321 

4- 4-35 

6-21-35 

2 moa 

I BtbteraJ p>'onephrosis 


39 

31 

H 

4-11-35 

8- 4-35 

4 mos 

Left monephrosis Slight hrdro- 
nepfamsis on nghl 


40 

■ 

B 

4-1S-35 

4-21-35 

3 diu 

Sepsis from infection of abdom 
loal wound 

Infection at site of impbnt No 
pentomtis 

41 

33* 

342 

4-^5-35 

\ 4-J0-35 

5 da\*3 

Malc,\-oideddtini3goperatioii,con 
taminatingthewouiid Pentonitis 

Leakage on left 

Sobraocosal FoH 
method 1 

(F»b 6) ‘ 

1 42 

1 

■ 

239 

1- 4-35 

4- 2-3S 

3 mos 

Rilled 

Marked left hjdroncphit»<is 
slight on nght 

m 

B 

489 

I- S-3S 

l-lS-30 

7 din 

Infection of wound Uremia , 

N'o pentomtis Hjdconcpbrosis 

44 

3 

1 446 

I- 3-35 

2- 9 - 3 S 

I mo 

Right pyonephinsis Infection of, 
wound 1 

No pentomtis 

, 

4 I 

263 

1-16-55 

1-JI-3S 

5 dan 

Infection at site of ixnpUnu Acute' 
p>elooephntis Infection of ' 

wound , 

No leakage 

46 

5 

24^ 

1-16-35 

2- 9-35 

■ 

Right, pyonephrosis Left good 
Moderate injection of abdominal 
wound j 

No pentomtis 

MuyruUru FUn 
method 
(FJS 7 ) 

m 

HI 

309 

3 ~ I-J4 

2- 5-34 

4 <1433 

£\ascerat»on 1 


48 

i* 

10s 

7-31-M 

8- 3-34 

4 dan 

Infection of abdominal wound 
Penlonius Right ureter 
sfougbed out 


Ilifpiu-Coffti 
method 
(Fii: 8) 

49 

1 

265 

(i)r-Ji-3S 
(3) 4-IJ-J5 

1-26-35 

13 day* 

Acute pyelonephritis (bflateraJ) 
Pneumonia 

1 At the second operation there 
was found to be no drainage 
into the bowel on the nght This 
! ureter was re-impLintrf bj the 

1 7 suture method 

50 

of 

43 

(Richt 

on)>) 

2-30-34 

9-ZS-34 

7 mos 

Rilled 

j Well marked hj‘dronepbro*is 

SI 

J* 

-5S j 1-31-J5 
snd 

1 not done 

2-Jii-3S 

S daj^ 

Infection of wound with abscess 
perforating into abdominal ca% 
it> produciDg pentoaiUs 

' Ureters and kidnej** good 

52 

4* 

77 |(i)7-S-35 
|(3) 3-6-35 

3-i5'35 

5 wL* 

1 Moderate infection of wound 
j Earl> pentonitif right p>o- 
1 aephro<i5 


S3 

5 

2 8 j(x) I-S-3S i 6- I-JS 
1(4) 3-S-3S 1 

S mos 

/ Bilateral bidronephrosis 

1 



peritonitis 

o e> mtUjori No III on nRht Left ureter seas not implanted 


numbers 2 3 4, 5 10,17,29 41 and 
40, Table II) In 3 of these the fecal leakage 
faulted from a slight necrosis of the bowel at 
he site of implantation and m 3 instances the 
sutures had failed to hold and the urcttral 
Vll slipped out of the bowel cntircK 
All 4 dogs in tehich ureters were implanted 
t imctlv (Fig i), rather than obliqueh b% a 
''Ubmucous route, died of peritonitis In 3 of 


these there teas gross leakage, in the fourth 
(Xo i) an abscess at the site of the right 
implant Aside from the Nalue of a sub- 
mucous vaKe in the pre%ention of ascending 
infection an obhque insertion of the ureter 
undoubtedh secures a tighter anastomosis 
and lessens the danger of leakage and peritoni- 
tis The penetration of the lumen of the 
ureter by a suture caused urinarv leakage in 









































































































9** SlTRGERY GYNECOLOGY AND OBSTETRJCS 


I dog (icriEl No, 37) *hkli died oi perfionlUi 
Tea erf tbe 13 ItuUnce* of pcritonJtJ*. tb«t 
fore resuited froen letijjfe fot fectg Id q utd 
erf urioe Iti 1) 

C iMjectUm •/ tke ohdntin^ Wrmd Stjc 
OMSfui unjtcroJnteatlruI fmplantalk)n In dogt 
i* mueb more df/Bcnit than In man mainly 
becaiae the ureter of tiw dog Is tmaUo- and 
hai a Bttth thinner f-all In ackhlfaa, fafec 
lion of the aljdotninal wnund ocom frt 
<tuentfy In dog* to aplfe of iljrftt a*ep*lt. Tbia 
In/ectfoo come* from contamination ol the 
^ut>d from the fnitfe when the bond ia 
opened and from the ouUtcte (ahln) at the 
U0>c of or after eJosoTt. A»t<ri!e<lre*ringw*a 
not applied Twenty three of the 53 tfofi had 
more or less tevere Weetion erf tbe abdominal 
wound and all died 4 of e'’facemtioo 8 of 
perltcoftla, <3 of acute pyefooepfcrflia, and i 
ei<Ji of tepaa Bjid puemoonU Two of the s 
dogfl wW<i Were opcraled cm by Slgglfta 
method died of peritonitis lot aaabac^ln 
the «CRiOd raptured Into the perltooetim after 
iS day*. pradoHac p^unltlt and the other 
died ^ peritodios u a remit apparentJy of 
conUtniaatioo frein the outside it the rime 
the second stafe of the operation v«a carried 
out 

D InftciiC*ciikttH*afimpianlaUe>t Thla 
may pmest a* a localised hiflammatioa aa 
part of a gcnerihxed peritooltlt, or aa a wailed 
oflabactii. The last condltioo occurred three 
time* and was unaraociated wHh pcillonldaln 
t Instance*. Had these a dogs l|\-ed kmg 
enoQ^ tho local abscetsei ml^t have rup- 
tured hito the poitooeal c«vlt)’ l/ndoubtedly 
this cojrrpUcatijn ts the grire^ of the danger* 
from contemporary contamination Irrfectioo 
about the ureter aa it eaters the bowel may 
pnjduce peritonltii aot only hr direct eUen- 
ikin but Indirectly by nrasln# iocalucd 
ntcroais of the bowel or ureter and the forma 
tlon of a fistulous tract Direct estenskm 
««DS to have been the cause td perltonltiala a 
fNo* 45 and 53) Tbe relatloo of In- 
flammation aiidn^ from cootaxnbulion and ol 
ncCTOtit reaulUng from auturing to Ibepio- 
duclkm of the localued tloughlng which per 
mltted Irahage of the contaiu of the benn^ u 
uncertain Undcrubtedlr both ate Important 
factor* 


fOUMAat 


I Peritonltii rardy occur* m a remit d 
amUialmtioa with the cootents of the berad 
or mttb criae at the time of iMration aha 
the obvloua 5Jrec*utiort* are folknred 
a Lraltage from the bowel « tbe unttn 
after operation la tbe conunoo canse of pedto- 
nltfj 


* X/caLage occur* when the anaatomoihlt 

faulty and the urtter haa not been ntord 
Secure^ Into the opeotng of th* Inteathie. 
(An oblique rubanTjCoua Invcslkm of the ureter 
fa nrari aafer than direct ms c'l Jw ) 
b Icahagc occurs when anctotbig mUtrei 
tear of tlcaigh out (Sutuit* thnm^ smwi 
and moscuiar layer* of the bead are In- 
secure. Tbe only tafe layer for lutDring b the 
sobmucD**, ibemecfwhkb carries the greater 
nal of peaetraUon of the lumetj ) 

c. Lcalage occur* when a suCoTepunctaTes 
the bowel (fecal fistula) or the oreter (nriBsiy 
fistuU) 

<L Leakage occur* with oeotisfa of a per 
tion of the Intatlne or of the transnunj 
portion ol tie luetef (The bViod *Bppiy of 
the towel or ureter must oert be tied «S tiy 
aature* or Impaired by too great coiaiiWfti, 
wUdi may occur by tniorlog In fa)'er* ) 
j Infecjacm erf tbe abdonunil wound tn» 
cootamlnation at the time ot the ementfc* b 

more Imminent than peritonltii Aoaeeasejio 

the abdominal wtD mav rujAwt tn ti* twlde 
and produw peritonltii. fTbe IncfaJ** lieuW 
be waQ^ off more lecare/y than the fatertliK* 
are packed 00 and i^crrea, diapeSr e'^d Iratru 
ineatM abocid be changed bwjre ckaare a 


carried out) 

4 ImplantatloQ, by any method wtuch re- 
4^re* that lie faew^ be opened at lie 
canie* the conjfderairfe risk of m 

flamjnatios both ol the bowel and 0* the 
ureter K Incahaed pmtOQitla may cle*r ^ 
or beiaune general A local abteesa ^ 
absorbed cn it may rupture lato tM 

and then produce peritonhfa Aperiur^m 

may jwoduee onoary obstruction « t« “ 
ftclkiu may aareod to tbe hHnej 
InflamiDalicm may lead to anctnic wotw « 
thebowdorttieter which wifl peendt Je««^ 
and peritonitis wQl be the taolu Inflamm* 

doQ at the rite of ItnpianuUoo may readt 
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from temporar}" leakage after operation, and 
probably this is the most frequent cause 
(The operative techmque must pre^ cnt local 
contamination and secure a water-tight anas- 
tomosis ) 
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the COimSE OF SIKGLE MYELOMA OF BONE 

K Repo*t o» Tutim Casu’ 

ilKXCTTn.rR.MD niKXIRC»areE.MD a o S T CANTRIL, u D adc«0lun« 


T he quolkjn u to »heli«i or not 
zn>'doinj of boot ij « tn>o ton»r oe • 
gcncnlited dismc of tbc m><knd wv 
tcm bu QOt been Kttled Mott antJvirmln Hir^ 
to the v^c1^ that ihae kskm* nmu be cUjw- 
&ed u true himon 

The terra "moJtlpie mrekirna hu wiKo 
becRuic thcae tuoxm ^iread very early aixl 
caaet uc utualii obaerv^ only m tKyte tUgft 
in i*hlch the «iliea*e It •ireidy gcoeralocd 
In orrier to topport the opuikm that myelom* 
is * true tumor foUowlni the ctrurae chmc 
tenttfc of turnon, the obtcrvatlon of ctso 
Rrith a aoUtary bone lesun irlth or without 
mb*«}u«t ijotad of the dltct* U verv Im 
portant Ceachiciter and OjpeUaA *t*t< ia 
thdr bool, u Ute u 1931 In only 5 caacs 
fWallfreQ Schmorl ilorax and Oeadddrtcr) 
bai the dueate bed found in a augle foou, 
and {q til of tbete oaes autopey was not per 
fontwh althou|[h thoeougfi roentgen rtyatud 
lea Were made 10 tome ” 

Thi* (smraunication coQtaioi cates of 
mvelotiia collected from the lileratore which 
were prerved either by necrepfT or rocnl^en- 
ray findbgt to be dngje myeloma mith or 
althout suueqttent spread of the dbette lo 
addition, the Bone Refbtry of the American 
College of Sui^eons was studied and douUr 
case* from this rcgirtxy are Induded in thb 
report It was oeceasary to eHminatc from the 
ilteniluTt Iboese caaa diagnased as tingle 
mvTrioma In which the pro^ waa not baaed 
upon roentgen or necrops y findings Ansnog 
the caaca to which Geactuditer and Copeland 
rcf« we focmd It necessary to eliminate the 
cases of Moral and SchmorJ which wav not 
definitely single cases at the first obaercation 
The reported by Lwald which u con- 
tidered by some to be one of dngle mydonta 
we found nccnaary to cllminalrl>etauvrof the 
jodehiute hMoIogical tuwlings 

\\e base collected from the litefaturr 1* 
cases which Inooropimoo meet tht require- 
ments roentWTteri \\c hare added to this 


group 5 cases whkh were found In a groopcf 
JK regfatmdaB myeloma Id the BooeRepitiy 
of the American CoOege of Sorgeoeo On 
additional single myrioms (Case jj) h tddfd. 
Cases 19 and to are presented as prahlems in 
radtological difi’emiUa] diagrosis. 


Cass 1 Zdin i l y reporti the tsw e< s sotasa, *tt 
68. who comfUhvd ot jocit {aim c4 i Ntu • imx 
du The had sa {irtetMe shMuMos, 

•eeoBdsry ■ a ea U, nefiiitals, aid thrawbipcwc 
/Ktrpors. ?alB tn the M leg ftcren 

t-<«Tr«>«rlj In the spfmhM gif tbc kft feMr 
there UM an am ot tamacUoa. hrefulu la oottw 
•ad ft cesUitittea » togth Tht cortex «n Uoi 
•tid to feme ^cracMBpkteiy destrmed ‘Ts oditf 
parts el the aitletoo, leskias were &ot iocad root 
fuddfUsQy A tew cla)i sits’ thea* roestgeoo- 
pans wen tsheo.. a fpoetaae«t» frscttte sf tic 
faster wx^r te d (The pariest dud shcrCly then 
after (na heart ihwaw ) 

V«cr*H7 Aa SB) iMOSts of tha heart tad Ud< 
Bevi aiih dtnbklot of the Udam au feead \ 
pUaiBoevioiBa sasTcqjttI at the Wie cf thi ftvttn 
oftheMtlAor The erntnJ part cf the nworsu 
deatmrsd by arercats and heroorrhais '7lw)<fin 
merrow m panJ/ repiirad by red joarrtw a ik 
ioug booa ILsiefogxally wetjoae of the tawr 
■howrd pfasaia rcQs alth many autoses Th« hMU 
Ic^pcai diagoasw au plasinocTtorea (luWrt 
htareach. \woaa) 

Thf«»yT«lr «#nm»mf > tQn]*gnH»*photO«tach 

of the fetmu with patheiogical fitttan 

This case prcacnla a single tonwr tf tie 
femur dtagnoiKd hlatologkaily as plasmocy 
torn* foenlgenologlcsJly w other lesiooi 
oooJd be found Uucraghout the deJetcei 
Concerning Bencc-Jonea prtrtdn nothing ii 
mentJemed fn the report 


Cam i G«iitl.tw repxti lie cu* af • 
age 45 ahocBBifaWofpaJDiatheoCTWtbrtci 
Wt (bah af 1 ■uuihs dmatHQ 
Examtmti** OcUier /frff (D^ .ST 

KaOv tie pahent bad pain ocly T*** 

Rocatfeaofnai* of tic Wt ’*'**^^*^„ 

ef bMiW dcstrocooo IB tia ppcf porOog c« 
at titt ti(c of tic aatnent artery extend^ 
fatettroriaiume Itac lo the hepoMUsf of tW ww 
llutdoflicf«WJr Cortawiboft# 
rfen of petxiteaJ desirwrtioa « rtacll* 
aenta of tie ot}KT loos ioe>e» the 'I'* 
nha, and aLofl, acre •citati' 


t W«<<h>MKWanFS^tW < 
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Exploratory operation by Dr Bloodgood Unusual 
rasculant)' and hemorrhage were encountered under 
the penosteum The cavit}’' seen in the X-ray film 
was cauterized A frozen section showed the 
tumor to he composed of sheets of cells resembhng 
plasma cells Permanent sections confirmed the 
diagnosis of myeloma of the plasma cell type 
Pathological fracture occurred shortly after opera- 
tion 


This case presents a plasma cell myeloma of 
the femur diagnosed by biopsy X-ray exam- 
ination at the time of operation revealed no 
other lesions of bone Bence-Jones protein 
was not found 


Case 3 Wallgren reports the case of a woman, 
age 41, who in 1918 pulled two small fragments of 
bone from the posterior portion of the nght upper 
jaw A few weeks later she obseiw'ed a small, hard 
nodule at the site of the nght upper second molar 
^th On examination, the tumor was fluctuant 
mere was a chronic tuberculosis of the right apex 
On X-ray examination there was found a defect in 
the alveolar process Skeletal X-ravs revealed no 
other mvelomas The unne contained Bence-Jones 
protem 


The tumor was resected Histologically, it was 
composed of masses of small ceUs, alveolar in struc- 
ture with man4 blood vessels containing large endo- 
neiial cells These vessels contained my eloma cells 
the plasma cell t\pe The histological picture was 
^ other cases of myelomas reported by 


The case presents a tumor of the nght upper 
jaw Histologically, plasma cell myeloma 
could be diagnosed from plasma cells found 
in the vessels These w^ere of the same type as 
|n omer cases of multiple myeloma reported 
} the same author Bence-Jones protein was 
°'^ui unne Although the author is 

unable to arnve at the definite conclusion that 
IS case IS one of smgle myeloma, the presence 
° protem with a single lesion 

and the histological finding of plasma cells 
support the assumption that tins case IS a 
single myeloma of the plasma cell tj'pe 

1 Rogers presents the case of a man, age 34, 
^ fracture of the nght femur in 
December, 1927, a second mjuri 
•he limb same site following which swelling of 

(Bristol General Hos- 
anfo ^herc was a large fusiform swelling on the 
attars!!^ aspect of the nght thigh, firmlx 

\ bone and of seeming solid consistencv 

' examination re\ealed a honei -combed ap- 




i 
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Fig I Solitary plasma cell myeloma of the femur 
(Case 10 Photomicrograph taken from the onginal section 
of the Bone Registry Ko 1438 ) 


pearance in the tumor mass and a rarefaction of 
bone extending above and below the site of the 
former fracture 

First operation June 22, ipzS Curettage The 
tissue removed was firm, graynsh-white in appear- 
ance, and contained man\ areas of hemorrhage 
Microscopically', the tissue w as composed of discrete 
polyhedral cells The pathological diagnosis was 
plasma cell m\ eloma 

X-rav examination of the skeleton failed to disclose 
other foci of tumor formation The unne contained 
no Bence-Jones protein 

Julv 3, 1928, radium needles were inserted m the 
canty (150 mgm ) and removed on the foUowing 
day' 

The discharge of purulent fluid necessitated a 
second operation on November 27, 1928, with inser- 
tion of 140 milhgTam radium needles for 2 days 
and a third operation on Januarv' 8, 1929, at which 
time the cav'ity was filled with plaster of Pans On 
February 5, 1929, amputation through the upper 
third of the thigh was performed 

According to a personal note received from the 
surgeon who performed the operation m this case 
(Professor Hey Groves), the patient was last seen on 
May 9, 1932, at which time he was in good health 
and without signs of recurrence or generalization 

This case presents a single tumor in the 
femur which was first revealed following a 
fracture Histologically , the tumor prov ed to 
be plasma cell my eloma No other bones w ere 
mv'ohcd Bence-Jones protein could not be 
demonstrated in the unne Follomiig three 
curettages and final amputation, the patient 
has been well at least 4 years since the diag- 
nosis of my eloma Amputation w as perform^ 

8 months after the onginal diagnosis 
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{If Tmot of otfKr ml V rVc t tutw arf 

ftT»t obKTVUwo (Cm 14 Bom Ref>ti7 K j ) 


CAn S npOTU tb« VtM «( « KU, (.fft 

« bo tofUl&ed 4 (ncm«e< the n^bi hmomoiii Uk 
middle tblnj 0/ tbs ib</( Oae ■ e«k iher (be frt< 
tuc fnatfeaocrffflolUKhfiaerareraJedtbaorp' 
hea ud rebcaktloe of booe «t tbe dte of fndora 
cao»tlDt4(eUnlBxdalkr7taaar X-rtyasD^ 
tioo of ill boost UUed to reml otiKr Most Tbe 
koraenu «u exmeed at opertliira lad 4 soft medal* 
Ury mmor at tW nt« el fncOin «%a rettweed bv 
corettAA bXlcraecopic encotnatba of tbe ri—w 
r cJ POrea Mi eperatioo /rrealed on otreoKf/ reOalar 
tomor altb txteoxnre b em o rr ba te Ho laulld- 
aiidaaled pant ccQi nre preaeot Pttboiogica] 
dlifooati ■ aa pfaanta ceO m3 dociaa. Semi exask' 
haikeii of ibe onne afln opoidoo faded to abom 
BcDce'JooM pnitclB Ta eh* mar Iba after fracture 
tben «aa foixl muoa of twoe and oo evtdeoce of 
rtomeact ef tati»e 

la a pwaaJ commankattoa fe ee ared froa the 
aotbor it la atated tbat tbe patSeot aiai laat aeeo la 
1031 at wtuck Uine there aaa no erideace of k»l 
rvcumocB or _geo*r*hted aytioaMtaMit 

Can 6 rv«i4winwr and Unuod tep ort lb* 
eaaaofaaomaa afc 6 « bo coeipla toed of paio lo 

tbe felt b4> fa Aagnat, iptr tbe pa best agatatnwt 
a tnctoie of tbe u mict tblraof tW lei t Ctfiiat toQoa 
LniallfbC trioma EnimaatHr at tfua tune dtactoaed 
anactnrt of tbe opper iblid ol tbeWt femar Tbe 
bou i.aa rarafied axil the cona imvokrir tbfa asd 
ey*l^ ^'TiT gam na too of tbe fomjr j nteotb 
later aboaed profreoa ol tbe chteoae 

November 43 carettife «at dooa blioo- 
tcopK e-ranBBaUoD abcraed ottue tvlacb cooatfted 
eotij^j of ctUt Tb« hatetofical dMfDoctt 

«aa ay al ocBa Aa matntctive pbotocmcmfraph ta 
incfoded. 



Bao-Joitice prtiteb «aa aot feoad n tbe oax 
FoUmbtf tbe opentioa, a datala oeatmd la tbe 
MV tad a abort dae tatec a ootl tuaer i ppca i cd 
«Id^ pefonud bte tbe reetam Tba pau^ be 
oaoe acbmk a&d oa jiauey 1 $, 1033 , ibed ef 
cacbalt 

VsTM/jy (Aaiarap ) did bM ibeir nber ildettl 
nmcai la of a Tei7 can#ii etavdaadae (dafl. 
nba, atera sta, pelria, ifa etc* loet tabokr booea of tbe 
fTUtOiJdef) The bauedopraJ loatmoetcK dm/aom 
•aa aediUr^ n)>tlseu of the (UiaaoQtoffia t>pe 
Tbe anattenji^ fiodtnfa ia tbla caaeareexteame- 
report ed b^Kothbaoeer TbleaJrtbormSt iperfd 
alteadke to ibt Laffltra&ve cbancts of tbe tarar 
For Udi rtaeoa. Aaka^iy pitpoeca tbe tem 07^ 
aoxeotna for Uda cue 


Thu caae prcaoiU a ■jHtaiy tniDtr in tbe 
upper thiid of the femur which aru daipoMd 
titttok>clcaLll7 41 pfauu cefl lujtJoct* Boice- 
JooaprofeinwtJiiofpreafflt Jsoertber parti 
of the ikeleton were lovtJved 

Tho atr^n^ feature of thiao^ ti 
matlgnMT' t araiK and rapid jruwlb of t« 
■oliUrj tUiDOf From the reprodoedoo £» 
•otne of the X raj filmi, one rjghl 
oiteo^mlc iircomi Tbe eutire coorae m 
duewe from the firat diafncrtii (o death «** 
only 6 mOQthi. 

Ca« 7 Weltiard pr 
55, efao la \nna( iga 
(be oecb la aliT 
dilbcaUj la •alkliic, «i 
p eot io o of tbe aprnal 
aejoBeet 


e^ott tbe caao of • 0^*5 
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Fig 4 X ray of skull December 31, 1923 Afadeattimc 
of onginal obseta’ation of the tumor of the right femur No 
tTsible lesion m the skull (Case 14 Bone Registry No 
710) 



Fig 5 X-r-iy of skull September 24, 1926, at the time of 
generalization of the disease Three years after ongmal 
observation of primary tumor (Case 14 Bone Registry 
Xo 710) 


In June, 1928, a lammectomv \tas performed and 
tie patient died after operation 
At necropsy destructive lesions of the first thoraac 
vertebra and the seventh cervical vertebra uere 
found The tissue tvas grayish-red and hemorrhagic 
The histological findings revealed plasmocy toma, the 
cells of which contained the typical spoke-like nuclei 
Bence-Jones protein was not reported There were 
no lesions in the other bones 



Big 6 Lesion of the femur 3 years after ongmal observ a- 
non of myeloma (Case 14 Bone Registry No 710) 


This case presents a tumor which had 
destroyed two vertebrtE, and which was diag- 
nosed microscopically (Hedinger) as plasmo- 
cytoma The patient died after operation 
The invadmg character of this tumor is note- 
worthy A photomicrograph is mcluded 

Case S Mathias presents the case of a man, age 
65, who had observed a slowly growing tumor of the 
right panetal area The tumor was widely excised 
Histological examination showed a myeloma with 
cell structure of plasmocy toma The patient had 
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Fig 7 Plasma cell myeloma of humerus, (Case 15 
Bone Registry No 1397 ) 
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R? n Dcstruclivt loion of tlic cif,)ith thoracic \crlc 
plasma cell micloma (Case tn 
licnatl Reese Hospital Tumor Clinic No 3147) 

Harding and Kimball report the ease of a man, 
itge bo, \sho tn Januart , 1030, complained of a dull 
region of the left hip which radi 
^ down to the knee In June, to to, pathological 
racturc of the femur at the lc\el of the Ics<cr 
rocnanter was found The radiographic appearance 
s that of a pureh ostcoh lie lesion and was con- 
hnw to the region of the fracture 
examination Juh iq, iqji (Los \ngclc' Counts 
eneraj Hospital) Radiographic examination of the 
loft'r^ showed the lesion to be limited to the 

t lemur At the lc\el of the lesser trochanter there 
s an arw of rarefaction wath a widening of the 
jacent shaft The medullari ca\at\ was more 
ensiveh intohed than the cortex 
e unne was negatne for Bence-Jones protein 
ih *! iQdii h disarticulation of the leg at 

e nip joint was performed, and the patient died in 
surgical shock. 

Examination of the remoced cxtrcmiti showed a 
m^°ii ' '-^utimetcrs in diameter occupcang the 
f ^ eaxate which had produced a destruction 
he cortex of the femur and had inxadcd the 
usclcs of the thigh The microscopic picture 
‘S ^1 charactcnstic of plasma cell mxcloraa 
fg^JJ^^uu'uS'cal diagnosis was plasmocxtoma of the 

f examination of the other bones at necrops> 

1 ea to disclose other foci of tumor 

This case presents a sohtarj’^ plasmocytoma 
° the femur with pathological fracture The 








1 ig 13 I’h'nia cell mxLloma (Cose ui Michael Kccsc 
Ho-i>ini Tumor (. lime No 2147) 


patient rlitaJ m surgical shock after disarticu- 
lation 15 months after the lesion uas first 
obscrxcfl roentgcnologically and 20 months 
after the first subjcctne symptoms had 
devcloptd n\amination of the skeleton both 
bj X-ra}s during life and at nccrops\ failed to 
show other le'sions The unne contained no 
Bence-Jones protein 

\ remarkable feature in this case is the 
mvasixe character of the tumor The case is 
accepted b> the Bone Registry ot the Ameri- 
can College of Surgeons as plasma cell mx e- 
loma 


C ASE 1 1 Rloodgood reports the ease of an adult 
male who had sustained trauma to the nght shoulder 
Thirteen months later swelling appeared in the outer 
third of the claxacic 

X-rax examination demonstrated a uniform ex- 
pansion of the mcdullarx caxitx of the outer third of 
the claxide in which onh a xerx thm shell of bone 
was preserved The X-rax film rexealed a lesion 
resemb ing a bone exst or a giant cell tumor Xo 
other skeletal X-rax s were taken pnor to operation 
Xo examination of the unne for Bence-Jones pro 
tein was made before the operation 
In xacw of the rapid growth and xer> thin bonx 
shell, resection was performed The tumor consisted 
of a whitish mucoid matenal with hemorrhage 
areas Frozen sections gave the appearance of 

round cell sarcoma and contained cells charactcnstic 
of m\cloraa '.v^nauic, 

m the protein was found 

X-rax studies of the other bones of the skeleton 
were negative until some 3 months after opemt.on 
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tamed Bence-Jones protan In February, 1934, the 
patient was stdl Imng but had generalized metastases 
of the skeleton The patient died in March, 1934.^ 

This case presents a pnmar)'^ myeloma of 
the vertebra with no other skeletal mvolw- 
ment over a penod of 19 months Generalized 
myeloma followed the pnmary' tumor The 
unne was not exammed for Bence-Jones pro- 
tein m the early stages After tlie disease had 
become generalized, Bence-Jones protein was 
present 

Case 13 ^ Thispa tient was a woman, age 38, who re- 
ceived an injury to the left parietal bone in October, 
1928 In December, 1928, she observed a soft swell- 
ing over this area which was not tender or painful 

In Match, 1929, the patient was examined at the 
Ma> 0 Clinic At this time a large, cramal defect was 
found m the left panetal bone, replaced bj a soft 
pulsating mass No other rarefactions were noted in 
the skull, spine, ribs, chest, or sternum The blood 
count was normal, the Wassermann, negative 
Blood calaum was 9 9 itulh grams per cent The 
patient recaved X-ray therapy over the tumor 
In April, ipog, the tumor had disappeared The 
patient complained of pam in the left shoulder 
Skeletal X-ray films were still negative Bence- 
Jones protein was present 
In Maj, 1929, skeletal X-ray films revealed nu- 
merous punched out areas throughout the skull 
Bence-Jones protem was again present The patient 
received additional X-ray therapy 
In January , 1930, the patient sustained a fracture 
of the left humerus which healed in 6 weeks At this 
time hemoglobm was 29 per cent The patient com- 
plamed of pain in the joints, chest, and extremities 
In March, 1931, the patient was admitted to Um- 
versity Hospital (Almnesota) Skeletal X-ray exam- 
ination revealed many areas of rarefaction with 
pathological fractures of several of the nbs and of the 
pubes Roentgenological findings were character- 
isbc of multiple myeloma The unne contained 
large quantities of Bence-Jones protem The patient 
died on March 4, 1031, of intestinal obstrucbon after 
an appendectomy had been performed 
Postmortem (abdominal only) The abdomen con- 
temed about 500 cubic centimeters of bloody fluid 
^ evidence of mechamcal obstruction was found 
The lower nbs were thickened and were the site of 
^veral fractures The ihac bones were soft and 
friable Marrow obtained from the nbs and ihac 
bones gave the charactenstic appearance of plasma 
ceU myeloma 

The first observation of this case 4 months 
^ter the onset of the symptoms revealed a 
lesion in the left panetal bone only One 

_|In fonna,ticm rejcanling the iub»eauei»t coarse of the disease was 
recored from Dr W T Peyton 

case was reported to os in a personal f'*'*Tnm"Tiroit3np from Dr 
>> T Peyton 
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month later, skeletal X-ray films revealed no 
other lesions At this time Bence-Jones pro- 
tein was present One month later (2 months 
after the first observ ation and 6 months after 
the appearance of the primary tumor) general- 
ized metastases to the skull could be demon- 
strated The patient hved 2 years and 4 
months after the diagnosis of the primary 
lesion and i year and 9 months after general- 
ization occurred Histologically, plasma cell 
my^eloma was found at necropsy 

Case 14 Bone Registry of Amencan College of 
Surgeons Case Number 710 

Patient was a male, age 56, who at the age of 21 
was injured in a railroad acadent. Paralysis of the 
lower extremities was present following this acadent 
The patient recovered and was apparently well until 
the age of 56, at which time there was slight pain m 
the nght upper thigh m the region of the greater 
trochanter One month later X-ray films showed a 
bone tumor of the upper end of the nght femur 
(Fig 2’), intramedullary in position The lesion was 
considered to be a giant cell tumor X-ray examina- 
tion of the other bones revealed no further lesions 
The unne contained no Bence-Jones protem 
In January, 1924, curettage was done, at which 
time fracture of the femur occurred The extremity 
was placed m Buck’s extension Microscopic exami- 
nation of tissue revealed typical plasma c^ m van- 
ous stages of mitosis Diagnosis v as myeloma of the 
plasma cell type (Dr A A Eggston, Dr F Parker, 
Jr , Dr F B Mallory, and Dr J Ewing), (Fig 3) 
In December, 1925, the patient was in excellent 
general condition In September, 1926, generalized 
metastases were observed (Fig s’) The patient died 
in 1926 shortly after the accorapanyung photographs 
(Figs 5 and (P) were made Bence-Jones protem was 
found m the unne pnor to death 

This case presents a single myeloma of the 
nght femur diagnosed microscopically as 
plasma cell myeloma The exact interval be- 
tween the diagnosis of the pnmary tumor and 
the later generalization cannot be detenmned 
Two years after the discovery of the pnmary^ 
tumor, the patient w^as stdl m excellent health 
He died 3 years after the onginal diagnosis 
had been made Bence-Jones protem, which 
was not found m the early stages of the disease, 
was demonstrated pnor to death 

Case 15 Bone Registry of Amencan College of 
Surgeons Case Number 1597 Patient was a man, 
age 37-, who in May , 1932, sustamed trauma to nght 
shoulder with fracture 

obtained thiouEh the courteay of 
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Case 17 Bone Registry of American College of 
Surgeons Case Number 1195 
A man, age 58, wus admitted on tlie Gcnito- 
Unnarv Service of the Massachusetts General Hos- 
pital with prostatic obstruction X-ra\ examination 
taken on this occasion revealed a large area of 
diminished density with trabeculation in the right 
ihum Biopsv showed plasma cell myeloma 
In Mardi, 1931, general skeletal roentgenograms 
were negative X-ray therapy was given 
In Alaj, 1931, general condition was excellent 
X-raj examination of the pelvis showed some filling 
m of new bone and expansion of the process 
In \ugust, 1932, the condibon remained the same 

This case presents a single plasma cell 
mjeloma of the nght ibum (Drs Crowell, 
Codman, Stewart, Simmons, Broders, Mey- 
erding, Brooks) There were no signs of 
im olvement of other bones Bence-Jones pro- 
tein was not reported The patient was well 
20 months after the first observation of the 
tumor 

Case 18 Amencan College of Surgeons Bone 
Registry Case Number 1167 
A Negro man, age 52, was admitted to the Massa- 
chusetts General Hospital m December, 1924 His 
chief complamt was pam m the right leg followung an 
injury The X-ray examination revealed a destruc- 
^e lesion of the body of the second lumbar vertebra 
The diagnosis was giant cell tumor 
In August, 1930, the condition of the patient was 
more acute At this time there was vertebral com- 
pression The patient was given X-ray therapy 
without noted improvement 
In December, 1930, a stabilizing operation was 
done Microscopic diagnosis of tissue removed at 
this time was plasma cell myeloma 
Complete skeletal X-ray films taken later showed 
no other bone involvement The unne showed no 
Bence-Jones protein 

In September, 1932, the patient’s general condi- 
tion was good, but the disease had extended to 
adjacent vertebra: 

In August, 1934, the condition remained un- 
changed 

This IS a case report of a single myeloma of 
the vertebra which was diagnosed as plasma 
cell myeloma (Drs Crowell, Ewing, Stewart, 
Sunmons, Codman, Hartwell Hartman, and 
Broders) The skeletal X-ray films revealed 
no other foa of bone mvolvement 6 years 
after the first observation Bence-Jones pro- 
tern was not found in the unne Eight years 
after the original observabon the process had 
emended to adjacent vertebrae At the pa- 
hent’s last exammation the disease had been 


observed over a period of 10 years, and at that 
tune was still present in the onginal vertebra 
and the adjacent vertebrae 

Case 19 A Negro man, age 56, m December, 
1934, noted the onset of sharp, shoohng pains radi- 
abng from the penneum down both lower eibem- 
ities Progressive weakness and stiffness of both 
lower limbs developed until June, 1935, when he 
became completely bedndden In June, 1935, he 
w'as admitted to the Michael Reese Hospital, at 
which time he had a spastic paraplegia There was 
marked adductor spasm Loss of cutaneous sensa- 
tion was found on the left side up to the level of the 
tenth tboraac segment^ and on the nght side to the 
twelfth thoraac segment There ivas bilateral ex- 
haustible ankle clonus Knee and ankle jerks were 
bilaterally bnsk and equal There was a bilateral 
positive Babmsky Propnoceptive sensation was 
present in feet and ankles The cremastenc and 
abdominal reflexes were bilaterally absent There 
was a positive Beevor’s sign The upper extremibes 
and cranial nerves were normal 

A diagnosis of spinal cord neoplasm at the level of 
the mnth, tenth, and eleventh skin segments was 
made The uime was not examined for Bence-Jones 
protein 

X-ray examination (Fig 11) of the spine showed a 
rarefaction of the bone of the eighth thoraac verte- 
bra The bone outhne w as pracbcally intact, hut the 
general appearance was that of a destructive lesion 
of the eighth tboraac vertebra 

Operation by Dr David Cleveland. June, 1935 A 
laminectomy was done over the fifth, sixth, and 
seventh vertebrie Laminae of the sixth and seventh 
vertebra were softer than normal The spinous 
processes of the sixth and seventh vertebra were 
undermined by a soft, gelatinous reddish-brown 
tumor mass The spinal cord was completely cov- 
ered m the region of the fifth, sixth, and seventh 
thoraac vertebra by this soft tumor tissue which 
extended completely around the cord and upward 
beneath the lamma of the fourth thoraac vertebra 
Because of the widespread involvement, it was 
deemed surgically unwise to do more than decom- 
pression of the cord over this area Microscopic 
examination of tissue removed at operation revealed 
a myeloma of small round cells with darkly staimng 
eccentric nuclei A diagnosis of plasma cell myeloma 
was made (Dr Max Cutler), (Fig 12) 

X-ray examination of the skuB, chest, and femora 
taken 6 weeks after operation revealed no evidence 
of other lesions of bone In the left ihum there was 
a sharply outhned area of rarefaction about o 5 
cenUmeter in diameter, which was probably an early 
secondary focus 

The unne was repeatedly negative for Bence- 
Jones protem 

This case cannot be presented as one of 
smgle myeloma because X-ray films taken 6 
weeks after operation revealed a questionable 
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Radiographic appearance of 
giant tumor Question 

able fiecondarj focus was 
present In lower dorsal verte- 
br® This case U presented for 
differential diagncMis 

1 Bone Regis- 
try not 


*Time from first observaUon to ceneralLtatjon 

iG indicates gencralUation S Indicates a single lesion indicates that the cast waa proved by necropsy R indicates that the other bones ■were 
Qs mfnc d roentgcnologically 


secondar}' lesion The case is presented be- 
cause of the striking similanty of the primary 
tumor to those m Cases 7, 9, 12, 18 At the 
present time the patient is recemng radiation 
therapy to the primaiy lesion 

Case jq Amencan College of Surgeons Bone 
Registij Case Number iioi 
This patient i\as a ivoman, age 50, v.ho, about 2 % 
pnor to first examination, sustained a fracture 
of the hip Function nas regained but a tumor mass 
appeared at the site of fracture 
In Julv, 1926, the patient svas operated on (Hos- 
pital for Joint Diseases, New York Citv) Micro- 
scopic examination of tumor tissue removed (Fig 13) 
shoned plasma cells A diagnosis of plasma cell 
myeloma was made 

In August, 1926, the patient was admitted to the 
iieraonal Hospital in New York Citv X-ray exam- 
iMtion (Dr Herendeen) revealed a tumor causing 
bone destruction of the neck and greater trochanter 
'^Sht femur at the upper end of the shaft 
rhe cortex was expanded and the trabeculated ap- 
pearance suggested a giant cell tumor (Fig 14) 
X-ray exammation of the chest in October, 1926, 
negative An X-ray film of the spine revealed 
evidence of bone involvement in the lower dorsal 
vertebra 

In October, 1928, the patient's general condition 
was good 

In April, 1933, the patient died at her home 
^^se of death is unknown 
^ diagnosis of plasma cell myeloma was made 
bom sections obtained at the first operation, and 
wnfirmed by the foUomng pathologists of the Bone 
Registry of the Amencan College of Surgeons Drs 
alorton, Ewing, Stewart, Copeland, Codman, 
oimmons, Hartwell, Coley, and Curphey AH 
emphasize the staking discrepancy between the 
radiological findings suggesting giant cell tumor and 
the histological findings of plasma cell myeloma 


This case presents a problem in diagnosis 
between the radiographic findmgs suggestive 
of giant cell tumor and the histological e\n- 
dence of plasma cell myeloma Bence-Jones 
protein is not reported Thorough skeletal 
X-ray exammation was made which revealed 
evidence of bone mvolvement m the lower 
dorsal vertebras 

Although unable to classify this case as one 
of smgle plasma ceU myeloma, we mclude it 
because of its diagnostic interest It wiU be 
noted that other cases herein reported give 
radiographic evidence of giant ceU tumor 
which, nevertheless, were proved histologically 
to be plasma ceU myelomas 

r£suii£ of cases 

These cases of sohtary myeloma may be 
separated mto two groups, the first group 
compnsmg those cases m W'hich the disease 
started as a smgle lesion and subsequently 
became generalized, and the second group 
compnsmg those cases m which the lesion re- 
mained sohtarj'- durmg the entire penod of 
observation, either until death or imtil the 
time of the ongmal report 

The first group (a sohtary lesion later be- 
commg generalized) is more important m sup- 
port of the view that all so caUed multiple 
myelomas arise m a sohtary focus and become 
generalized, and that only the rapidity of 
spread produces the chnical picture of mul- 
tiple myelomas as it is usuaUy seen 
The time mterval between the defimte 
diagnosis of a smgle myeloma and the later 
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prool of tortut»«u anged from * montla to 
a 7*ir* g mootta (Jn tbt j reported c»*ti 
» monUa, 5 monthi g rocntia 10 
a yew* 9 iBDtitt*) lBtbeca«wuhtiicIonge*t 
Intovil, tbe ptuoit wu tmted by cur«u*c 
of the primuy lokra- ThU oue win be da- 
oEBcd *ep«rat£ly liiastnndi tx tbe 
udroeotgeiicilcrSiCftlfietiiuetypicKlof B gUot 
ceD tumor 

Jo Caw ij -wz know onty tlat the patfcnt 
wM fliH wflhout metaiUaet after 19 mcmtla 
and that the patient died with gcDcntBied 
metaatJuei 4. yean after the primary ttnnor 
had been daccprered. TUa oae wma treated 
by laminectomy followed by IntertUlUi r»<£la 
twti (1300 rnullgiwm hours) and erteroal 
roetitgcn therapy 

The duratfoo of life foIVjalng the oaart of 
gcneralizattOR waa 1 mooih ig mootfaa, ag 
moatha, 33 monlha. The prfataxy foau In 
each caae waa davkle, vcrtenxa, aknQ {mui 
and inuseriis. In a of the cases ot thh groop 
Bence Joms protefo wu found b the utine at 
tb« tnae of the senary lodoa la 1 «aea ft 
WS 3 found only after the coodltbB had betooe 
geoenJiaeil 

Tbe secDod group teases ronaining aoQtary) 
contains 13 cases. Four of these pathmts were 
dead at tlw time of the odgloal report Two 
of them died 6 and sA moathi after the first 
ohserrwtioa. Two died b surgical shock 
Caae 6 with a duratioo of life <rf 6 moolba, 
waa treated by curettage of the femur This 
caae was i£B|:nc»ed bistobomliy (Aikanasy) 
as myebaarcoma beesuw of the malignant ^ 
vadinf chwiscter of the growth- Fire patients 
of this group arm alive at the time of the 
original report, and by foUow-op fnfonnatioo 
it wws dtleradned that the duralWi of Ufa 
sbea the first observation has been rx memtha 
tfl months, 1 jtai 7 moQtha, 4 years 10 years 

We call attentkn to the fact that t cases 
with kmg duration — oonafderably Jonger than 
the average courac of this d laea ne - veoriTcd 
btenac treatment One of iheni (Caae 4) w** 
treated by curettage followed by btcrftltiaf 
tadiaticHi and iuba«iuent atnpolatfoQ At the 
rinwi of the last exaimnatioQ (4 yeaia after 
(jpcralicm') the patient was alM and well, 
without signs of recurrence or re«ialisatioQ 
of tbe dlw^ The otbm case {Case iS) waa 


origbaUy treated br X-ray therapy fijtbwed 
a ttabiHiing opetatioo. One p^t died 
only a few da;ys alter the original otaervatkm. 
We cannot trraw any cewurarioos fnien tM» 
caae, ibee the patient canw under ctaerpatloo 
b a cachectic atate with lerere 
ttephroais, and thrombocenic perpura. la 3 
cases of this group, wc do not know tbe wb- 
acquent emrae of tbe disease. 

In a recent cdhorial of the Jntnui pt tb 
Aiaencon iftiicai Auactahut attest^ b 
called to a grew of mYdomas etiiibfdBg 
aoQtarr lesions. Tu benign nahtre of sofhsjy 
letboa U emnha sired. Tbe cases rqxjrted to 
001 oamnunicaHoa scon to naheate that wc 
can go one step farther and lecogntte two 
gnjups of sciiiary mytfcanas. One gnwn b 
sobt^ only b tbe begbmag and rW 
tpiertly becomea gineiafiitd. The propwab 
In this group doo not diSet litan tbst of 
mulUple myrioma. Tbe tecotid and rce 
groep, may be oJltd true soCtary taiscn A 
prolongrd obamatkm (4 to 10 yean) prom 
that rnnain focal 

The question arises u to wbftbei all of the 
lesfoni which reanabed ib^e befoeg to tbe 
same palholofdcal otity Ca*rs of the fint 
group aberw only that U has bem poarfUe to 
retognlj* a primary alngie ksfoo and obacTre 
Ita gemraHealioti- ^ fom e of the cases of tie 
aet^ group raise the questioo of whetbe the 
remained tb|Ie because the tuae cf 
obsevstkm was not suffidtfiUy 1^ to ob- 
serve a subsequent geoeraHiatkin TWioliJcc 
ti(m may be apnlfcaWe to Cases r » 6 7, B 
9, 10, and t7 In Cattf 4, 5, and 16 with a 
duratfoo of 4i 9 and to y^». resDeOndy 
the time 1# long enoogb to aswune that these 
n> K* will not become genetthted. b seeking 
a n«sos ft* this we may ask wbetber tbe 
duntfon Is due to the treatment reed re d. It 
U uaSiefy that tbe duratiro « a jdnfte fafon 
m Case tS was doe to the tieatmcit 
the letioo did not rtspood to radlaaoiu 
Whether or not Caae 4, treated by eyettage, 
radium ptmetort, and finally ampotit kffl wo 
cured by thb tnwtXBent cannot be ocooed 
from thli case alooe- 
It b of iDlexeit to note that the du^ ™ 
radlokjgfc*! appearance in 
that ol a giant ceil tumor In both of mew 
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cases, however, the diagnosis of plasma cell 
mj elomawas made by competent pathologists 
On the other hand, we may note that this 
appearance of giant cell tumor in the radio- 
logical picture was shown not only in the 2 
cases mentioned but also in 2 others (Cases 9 
and 10) In i of these cases (Case 10) this 
radiological picture was accompanied by the 
histological findmgs of a mahgnant infiltratmg 
growth diSenng from the typical picture of 
plasma cell mj eloma Furthermore, it may be 
noted that one of the single lesions which later 
became generalized (Case 14) likewise showed 
the clmical and radiological appearance of 
pant cell tumor and was curetted under this 
diagnosis 

Because of the mteresting bcha\nor of some 
of these tumors which show the chnical and 
radiological charactenstic of giant cell tumor, 
and which nevertheless were proved histo- 
lopcally to be myeloma, we have included 
Case 20 in this report An additional roent- 
genogram (Fig 15) showing this discrepancy 
in radiological appearance in the same chest is 
presented In the original findings of Case 20, 
with the radiographic appearance of giant cell 
tumor, the suspiaon arose that a metastasis 
had already occurred If this were true, this 
case would be very similar to Case 14 in its 
course From these findings, there may be 
reason to bebeve that such cases have a differ- 
ent biolopcal course from the typical plasma 
ceU myelomas However, the material herein 
presented is insufiiaent to do more than point 
out this possible variation 

SUIQIARY 

Eighteen cases of sohtary myeloma of bone 
ere reported, 12 cases from the hterature, 5 
horn the Bone Registry of the Amencan 
College of Surgeons, and i additional case 
Two cases are presented as problems m radio- 
logical diagnosis 

In 5 cases the myeloma was sohtary at the 
first observation and later became generalized 
This is the behavior that is common to other 
*Ypes of mahgnant tumors The only pecuh- 
anty of myeloma is the affimty for the os- 
seous system which may be compared to the 
sffimty of l3Tnphosarcoma for the lymphatic 
system 


In 13 cases there was no generalization of 
the disease dunng the time of observation In 
7 cases the duration of the follow-up (longest 
duration i year and 7 months) is too short to 
permit the conclusion that these cases would 
not have become generalized Two patients 
with observed myeloma 4 and 10 years were 
alive mthout generalization at the time of the 
report 

The location of the primary tumor was 
found m the dancle m i case, m the maxilla 
in I case, m the humerus m 2 cases, m the 
skull in 2 cases, in the ilium in 2 cases, m the 
vertebral in 4 cases, and in the femur (m all 
cases m the trochantenc region) m 7 cases 

In the cases of sohtary myeloma which later 
became generalized, two had Bence-Jones pro- 
teinuria before generahzation occurred Two 
patients developed Bence-Jones proteinuna 
only after spread of the disease Among the 
patients who retamed a sohtary myeloma 
throughout, 2 had Bence-Jones proteinuna 
The finding of Bence-Jones proteinuna with a 
sohtary lesion supports the diagnosis of mye- 
loma, although tins is not usually present in 
the early stage of the disease 

Certain of the cases show radiological and 
histological peculiarities The radiological ap- 
pearance m some of the cases was that of a 
giant cell tumor and m some a mahgnant 
mvading growth was histologically noted 
These peculianties m the roentgenological 
findings and chmeal course must be home in 
mmd m differentiating giant cell tumors and 
myelomas 

As to treatment, one cannot draw conclu- 
sions from the limited number of cases and the 
vaned treatment used It is well known that 
radiation therapy may control the disease over 
a certain period of time We have no definite 
proof that mtense treatment mtU cure the 
disease even though begun in the early stage 
before generalization has occurred 

We acknowledge with thanks the co-operation of Dr 
Bowman C Cron ell for the use of matenal m the Bone 
Registry of the American College of Surgeons 
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STUDIES OF GALL-BLADDER FUNCTION 


xm The CoMPOsmos- o> ti.e Gau -B i.vDnra Bur an-d Caiculi in G vli-Bi-adder Disease 

rpru T \ UTECFI Fn 1> I S R WDIN. M B , F \ C S . C O JOHNSTON, M D , F V C S , 

CECILIA RIEGFE, \TnFFISON AB PiiinocLrmA, I’en^*:'!-' A^^A 

P J MORRIS!. , / . j P Ho.tutjl of the I,mTtT<U> of Penn'^Kmlj 

Ftemliel^hTratetyoISurtkalRre^KhriaeLnlv^^om^ 


I N 1S63 Thudicum staled that biharj cal- 
culi resulted from a decomposition of the 
bile the process hemp akin to putrefac- 
tion Since that lime i\e hn\c been pre- 
bcnted mth the stasis-mfcction thcor\ of 
XaunjTi, the stasis-lnTicrcholcslcremia thcorv 
of /Vsehoff and Bacmcistcr , the phj siochcmical 
theorj of Lichtint/, and a host of others The 
continued interest in the mcclianism of biharj 
calculous formation is cAudcncc that no one of 
the many theories already advanced «atis- 
factonly explains the various tj'pcs of calculi 
found m biliar\ tract disease 
The frcquenc)* of gall-stone disease has been 
well brought out by Mcnlzcr (Gl in ho reported 
an inadencc of 1 5 per cent in the adult popula- 
tion of this country' Furthermore biliarv 
tract disease is the second most frequent indi- 
cation for abdominal operations in general 
surgical practice 

We hax e presnously reported (5) that when 
the gall bladder of man becomes damaged, 
there occurs a change in the compiosition 
of the gall-bladder bile In this paper we arc 
reporting data on the composition of the bile 
and calculi, when the latter were present, rc- 
moAcd at operation from patients exhibiting 
variousstagcsofgall-bladderdiscasc Although 
the composition of the gall-bladder bile at the 
tune of operation may not be simdar to the 
composition of the bile at the time calculi were 
being formed, the study of the bile in a variety 
of supposedly different pathological states and 
in the presence of calculi of dissimilar compxisi- 
tion IS of interest 

METHODS 

The bile speamens were removed at opera- 
tion bj’’ aspiration of the gall-bladder contents, 
the patients having had their last meal f™™ 
12 to 15 hours previous to operaPon In the 
majonty of instances the operation was done 
under spinal anesthesia 


The calculi found were imbedded m Wood’s 
allo\ When the block became hard it was 
dhndcd Onc-half of the stone, imbedded in 
the allo> w as thus kept for permanent record 
and the other half was recovered by again 
melting the metal This porPon was pow- 
dered, dricil in the o\cn at 105 degrees C for 
24 hours, and used for anaK sis Analj'^sis of the 
stone was made as follows. The dried jiowdcr 
was extracted in a Soxhlct wnth petroleum 
ether The extract w as evaporated to diymcss 
and the cholesterol determined colonmetn- 
call> The residue was c-xtracted with 10 per 
cent hydrochloric aad Calaum and phos- 
phorus were determined in the neutralized 
extract b> the methods of Clark and Collip 
and Youngburg and Youngburg, rcspcctivcl> 
Pigment was extracted from the residue bj 
boding butjl alcohol and determined by the 
method of Hooper and Whipple with the 
raodificaPon of Rous and AldVIaster The 
material left formed the “undetermined” res- 
idue 

The methods used for the chemical analyses 
of the bile have been reported by us m pre- 
\TOus papers No bile speamens were used 
which were contaminated with blood 

RESULTS 

I Nou-calctiloiis cholccysltlis In Table I 
arc gi\en the data from 26 patients wnth non- 
calculous cholecj'sPPs We rcahze that this 
group IS not dearly defined and that although 
the clinical and laboratorj' examinations pnor 
to operation may strongly mdicate the presence 
of gall-bladder disease, the findings at the time 
of operaPon often do not confirm the pre-oper- 
ative findings Graham and Alackey have 
recently pointed out also that a diagnosis of 
chrome cholec3'stitis from histological sections 
IS not always enPrely reliable In Table I we 
have, therefore, induded only data from pa- 
tients in w horn the gross examination at opera- 
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TABix 1. — coK>oarrK)'f or box w how- 
CAlCUIOTf CHOLECTSrmS 



Ut«r subctxntixtcd 

The «li~nna ct»centr»tioci5 fai thfa gtt>up 
virfM from 4 to 36 milbcqaiYttlaili per liter 
with a mcao of 16 mCUequWaknU per titer 
The chkmde ccm«Btfmtiota wio 4 from 1 to 
ziSi^icqaiTaieota per liter the aouJ brio® 
57 mSli^quiTmlents per liter ThcMcaalt ex 
preued a» sodium d»tate vtned (rom i to 
0 loomflQjramipercailwfliftnieano/' 1^x3 
mflUjmn* per cent- The dwlerterol concm- 
trttkmfl were eqoall/ divergent nmgin* Irom 
4 to I 8 j8 mlDijraiia per cent with a mean oi 
383 In patient No. 8 the data on oloimt 


chloride, arKl bCe aaU aW that tic pil hlad- 

der waa coocentralin* praetkaEv normilN 

altioo^ the giD bUdder 5^ to he vittaftHd 

on several oomioa* after the adrafcdttrttija 
of aodhnn tctraio<fcphe»MphtW£in, b, 
padijjt No. 6 the ®aD bladder »« rinaEtcd 
even thcmjh the evjdences of blk coacetitii 
Uon, at least at regards aldvn and bife nit, 
were not nearfy so opod. 

Of the j 6 npecimeijs^ had a dJoride con- 
ccDtrarioa b«nr So mUfieqafnleatjperEte 
while in 4 instances the amoentration was 
beVnr to mIlli«iufTalenU per Htm wUdi ae 
bellext to be within the normal tinge. In oot 
a sio^instajKt In the entire poop bmertr 
were the chloride, mHtfre. and hue sail a» 
ccDtradons aB within the oormsl range for 
gaU-hi adder bUe. The general tendc&ey was 
for the kFWW caWora coocmttatiocs to be 
asaod&ted with the higher chloride ud lower 
bile aril conceotrarions. There were, has, era 
toanr e^cepUocs to this general ruk, 

// CaJraInu cJbfcc7stfZfi->'Ia Tslies II 
and ITJ are tirai Use data frean the ipedoKBt 
obtained from the chronkaBr <fijeued pS 
bUddmccpQtaisingcalailL They are cSvlM 
mto two fTOtrps depending nn« the abOity of 
the gall bladder to be vfsoaHml after the td- 
trdolatratkn of sodium tetralode^ihenofphtis}' 
eio Id Table rv are girco the data obtaloed 
freoD the bfle in gall bladden contafnfng ftooes 
hot In whkh thim was evidence at openUou 
of an aaite dwi-TysUtis. 

Id Group A (chreole cakuloos dwlccTstilB 
— gaQ bladder risoaQaed) the cakiost valoes 
varied from S to 44 mHiieiTtihmlcnts per llttr 
with a mean of 15. The (bkrUe cooceettv 
tiocs ranged from 7 to iiomUBequbralcDtspe 
ffffT fhemeanbefng6> whEe the bflc salt coo- 
centratkms varied from o to mCHgrtiiM 
perocBt wilhameanof I 560. iSeehciorteToJ 
CDocentratioflS roDged frein o to r,6oo sdlB- 
grams pet cent the mean befng 48a 

Wl« the gall bladder had not been vtauJ- 
land by the \ ray after dye admfailst ntfcie 
f&roap B 1 the caldum concentraticoi were 
found to vary irom r to 15 zoUlKiTnfTal^ 
per bier with a mean of 10, and thedilwra 
amcintratsons varied from 57 to 140 0®' 
eqtdrtlojts per hter mth a mean of nu ft 
tto groop tie bOc salt cooemtrati* anged 
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from o to 3,140 milligrams per cent with a 
mean of 607, while the cholesterol concentra- 
tion varied from i to 356 milhgrams per cent 
with a mean of 133 

In the acute cases (Table IV) the calcium 
concentrations varied from 3 to 12 miUiequiv- 
alents per hter, the mean bemg 6 5, while the 
chloride content varied from 45 to 141 milh- 
equivalents per hter with a mean of loi The 
hue salt concentration vaned from o to 4,100 
®^grains per cent with a mean of 483, while 
the cholesterol concentrations were found to 


vary from o to 625 milhgrams per cent with a 
mean of 150 

The data m this latter group are without 
doubt influenced in part by the acute infection 
present at the time of operation In general, 
they are not unhhe the data obtained from the 
non-visualized chrome stone cases The mean 
bile salt value is lower and the mean cholesterol 
concentration is slightly higher, although the 
cholesterol concentrations are not as high as 
one might expect to find m the presence of 
acute infection 
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Stcmes irtrm 7 1 differeot gall bUddm were 
subjected to aojiTseti Hoestfco etamuudos * * ^ *^1 ^**" 

of Uk gall bladder wu avtO^le bi 5* while 

In 91 i^anoa the patient wu not objected ba\-ifig a content of more thin 40 per cent. Of 
to roentgen ibjdtea The axul^ctl da^ are tbe95*tQBawhk±iwm'nmBn;duapax]tx 
given la Ttblea U HI IV Ic c&a readily be tKadowa, after cbolecyitography t: had s 
aeen that the major portion of each of the cboieateml content ctf over 40 per cent. No 
■tonea which we itadied oxulxted of chotes- pure pigment atooea were encoontmd la tU) 
tcxoL In onl> a lew mstancea did the caldnm aerie* In » Instaixca where It appeared that 
content reach 90 per cent of the tre^t Hie the calcnloa might conaht cMefiy of bile pig- 
recovcrlc* In the majority of In^twnrr* ■> menta. chemical anilyita demooatiated a con- 
dotely appnrcimatc 100 per cent that the aldcrable amoont of cbolestetol and orgislc 
annuntot undetermined funtanceapreaent In dfbrlsandonlyaaniaQaiSoiuitQfbileplgmQit 
the adcuU wa* as a rule very «ttvI 1 From this •cries, It wnold appear mfe to 

One mrght eipect that cbonicAl anolyib ol atate that positive vtaualijation of the ffooe 
the stone* would ahotr that the stones which after drolecyitograpbp gfvei do I ni Jfcttfan 0/ 
were vuualiaed u oparjue ahadon would be It# chemical coeqsoaltjoiL None of the caknfi 
those with a hi gh caldom content TtU wu coold be cocsidend primfliy caldnm itocea, 
not found to be the caacs Of the atone* vlaaal- the mM}onty being cboJotonl atemea wiA 
iaed u opaque ahadow*, 19 had a caldum ooo raiying amcranta of ca l dum , pigment, and 
tent of IcM than 10 per cent the remainder orfinic dflrrfa. 

having a content of between 10 and *5 per From onr data there wonld appear tn^ “ 
cent In the entire group of 73 icones from correlation between the o xn p o a lt tm a tK 
diflerent patlaita, 61 bad a content of gaU-blaxlder bDe fertmd at opeatioii ‘“I ^ 

leas than 10 per cent It Is door therclore, type of atone found fa the gaii 
that In the group atodled the caldum content of highly imiflar conipoarooo were 
of the atonca waa mrnH caD bladdm containing pra c ti ct l l y pure 

In contrut to the calduni content, the cbo- leaterol atone* and In gall bUddo* oxtinuni 
leiterol content of the atone* vru high, 67 mixed atone*. 
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EVALUATION OF STUDY 

It IS now generally agreed that the normal 
gall bladder changes the composition of the 
hepatic bile in a consistent manner With the 
absorpPon of water from the bile the gall 
bladder removes chloride and bicarbonate so 
that the concentrations of these substances m 
normal gall-bladder bile is only a fraction of 
their concentrations m the hepatic bile (5, 8) 
Calaum, bde pigment, bile salt, and choles- 
terol are concentrated in the gall bladder 
(4> 9) 10) The evidence at present strongly 
suggests that normally small amounts of cal- 
aum and bde salt are absorbed from the bde 
whde concentration is takmg place, and that 
bde pigment and cholesterol remain quantita- 
tively in the gall bladder during the process of 

concentration 

The data presented in this paper demon- 
strate that in the presence of cholecystitis the 
absorbing function of the gall bladder be- 
comes altered 

As the gall-bladder wall becomes damaged 
the chloride concentration of the gall-bladder 
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Fig 4 Cholesterol 

bde nses This increase m the chlonde con- 
centration of the gall-bladder bde may be due 
to fadure of the gall bladder to remove the 
chlonde coming to it m the hepatic bde, or to 
chlonde coming into the bde with any fluid 
passmg mto the gall bladder from its wall, or 
to a combmaPon of these factors 

The decrease of the calaum concentration 
in the speamens from damaged gall bladders 
may also be the result of several factors The 
low concentrations frequently encountered in 
the specimens of gall-bladder bde which we 
exammed may be due to fadure of the gall 
bladder to concentrate the hepatic bde or to 
the removal of calaum from the soluPon 
Evidence which we have previously reported 
indicated that under the condition of a high 
carbon dioxide m the gall-bladder bde the 
calaum m the gall-bladder bde would be 
partly preapitated as calaum carbonate It 
is also possible that under the condition of a 
damaged wall the gaU bladder is more perme- 
able to the passage of the calaum ions than 
normally 

The most constant mdicaPon of a disturb- 
ance of funcPon is a decrease m the bde salt 
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ccmceDtratioii, With inoreulin cvUcagb of a 
duiurbancB of gBil-Uadder fuactJoQ there Is 
otaiiy aniiotmlyapanllddecTeatdnthebSe 
•tit conontratioiL 

It -wt* riot pcndble, however to Imd a 
ptrtHeflwn between the coomtioeal patho* 
[o^ctl dlt£;aosI* tod the chancei ia the chenv- 
ica] compotitloQ In the fall^-u«dder bOe. lo 
<MtaIn iottances the bile »*• muov e d at a 
time when the leiion of the gall-bltdder wall 
wai progre*»ively bcasnung more tboomuL 
In other frutariOT the folSimmatfon which 
prerJoiitly had •erwHoIf Impaired the cod' 
csotialiof function of the bladder waa 
nbildlng at leaat to the extent that tome COD 
centrathn of the bOe wai being accomplhhcd. 

No cotmitent tUfferoKea were found be 
tween the ootaposiikm of bUe la gnll bUdden 
coQtainina cboleitmil tlonea and the bfle from 
gall bladdert contalobg ftooei of the mixed 
type- There wu alM no contt&at direct rw 
taaamhfp betweoi pathoiogiail ciaanheatfon 
of the ^ Uadder and che^cal cnnrpcnttioo 
of the oQe, although It b poatible to deiooo 
•tntfi certain ^roaa dlferencea betweeo the 
bOea of the vtn^ pathological grempa. 

Flgara I • j and 4 show the dlfirfbuttoA 
of cSorlde, cakhuD bile xalb and drofotcro) 
In (a) gallbladder bfle from pregnant wotocn 
at term. In ft) non-odcoloua chcJecjatltfa and 
In (c) and (d) chronic cbolecyititli with cal 
call, the latter ffrocqj being divided lato thoae 
gaH bladder* which were, and were tot vmtal- 
Ued roentgeooeraphicaliy after the a dmlnl* - 
tratkm erf *odlnm tetralodopbeoolpbthaleln- 

It can be aven that aa the dlnlcal evidence of 
impaifTDeiit of function wa* femnd 
the Imjvtxicy of the chknide conccntratiDn»ln 
the hlglier hrackeU Increaied In a dmflar 
manner the frequency of very low coocenU* 
tIoD of caidnm and ^e ailta Inonaaed 

The btie aalt cnccentratkau in the preg 
nanev group were bl^ier than In any of the 

other fTWpi except for an occaaiotial ipedmem 

In the non vwualued ealenkm* Btoitp the 


gteateat number of ipedmeiii cwtalaci] loi 
than 1,000 mflligtomi per cent of blk »j1l 
The cboleftecol oancentntlMa varied ct». 
alderaW} but they were mojlrtcntly hfeter b 

fte pregDiuJcy group and kw fa Uk 3adTO 

con-vaoafiaed group In aWch a few hOe tth 
OocentmtioD wa* found, in the prepaacy 
gwup the bile »aJt cooccntrntioei w*» ttpar 
eatly aa&deat toieepaftlghawurentratficrf 
choleatCTol fa •olntlon fa btfa 
The« data Indicate certain tmidi fa the 
c hem feai compoiltloa. We do not fed that 
they ahould at this time be treated on a ttatii- 
tlcal baab, eves tboogh when to treated nae 
of the diffemice* between gtoupi appear tfa 
olficant They nrmthdesi Indicate thatin 
the vanon* sUga of cholccytdlis, m tier are 
now coormtimahy gfx», the degree of lo- 
pairment of tbe Donoal mcdwiltm of coo- 
centratlgc varie* widdy Tbe mere peeseuce 
of calcnl! docs not always fa itself faeflate that 
thb mechanlBn Is nxrre pathcrfogical than may 
be enctamtered fa a gail bfadjhw which doa 
not contain rir-r^ which b the ^te of aa 
faflammatory change. 
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UNRECOGNIZED POSTOPERATRTE INFECTION 
A Catise of the Syndrohe of So Caxled “Liver Shock” ‘ 
ARTHUR S W TOUROFF, BS,MD,FACS, New York, New Y’ork 


N umerous articles dealing with the 
causes of death following operations 
upon the gall bladder and the biliary 
tract are to be found m the surgical literature 
of the past decade A review of these articles 
discloses that the reason for individual fatal- 
ity, in most instances, was recognized readily 
In not a few cases, however, the cause of 
death remained obscure Such unexplained 
deaths, when preceded by a postoperative 
chnical course which will be described pres- 
ently, were attributed most commonly to a 
condibon which has been termed “hver 
shock” (“liver death,” "rapid high tempera- 
ture death”) A recent mcrease in the number 
of articles devoted specifically to this topic or 
making reference to it, indicates renewed in- 
terKt m the subject on the part of physiaan 
and surgeon alike Among those who have 
made contnbutions may be mentioned 


first few days Then the bihary drainage 
dimimshes m amount, and becomes progres- 
sively more watery in character In spite of 
dimimshmg jaundice, the patient becomes 
dehnous, then stuporous and finally coma- 
tose Exitus occurs m a state resembling 
cholemia, as noted m patients nith unre- 
lieved obstructive jaundice 

T ype III These patients are not j au ndiced 
They usually are suffering from disease of the 
common duct or pancreatitis, for which 
choledochotomy with dramage is performed 
For the first 24 to 36 hours, convMescence is 
satisfactory Then the pulse rate becomes 
accelerated and the patient presents the pic- 
ture of shock as^Kiaated with vasomotor 
collapse, followed by ohguna, then anuna, 
uremia, fever, and finally coma endmg m 
death * 

As Cutler has pom ted out, Types II and 


TT J / '“J j J.X ClliU 

aeya (_i3, 14, j^)^ Cave, Behrend, Stanton, III seem to be m some measure predictable, 
^nnell (5, 6), Doran and co-workers Eiss, . ^ . . , , . . > 

Sharer, Weiss, Cutler, Schutz, Helwig and 
Kuhn (20), Guthne and Robertson, Sharpies, 
ouUon, Boyce (2, 3), and McFetndge (3) 

Heyd, who apparently first called atten- 
tion to “hver shock” followmg surgical pro- 


or at least susceptible of explanation on the 
basis of prolonged jaundice with probable 
hver damage on the one hand, and upon 
dimmished renal function on the other T3T3e 
I however, m vnew of the excellent general 
condition of the patient pnor to operation, 


ceuures upon the gall bladder and the bihary occurs enUrely unexpectedly and appears to 
toct, divides such cases mto three groups 
I he latter may be descnbed briefly as follows 
^yps I In this group are included only 
^es which are subjected to simple cholecys- 
tectomy The patients are neither jaimdiced 
nor acutely ill at the time of operation 
Shortly after operation there develops with- 
out apparent cause, rapidly rismg tempera- 
ture, delmum, and vasomotor collapse This 
IS followed by coma and death, the latter as a 
‘^^cumng within 24 to 48 hours 
Type II These patients have had a pre- 
^ous cholecystectomy and occasionally a 


be entirely unpredictable It is with this 
type alone, that we are concerned m this 
communication Accordmgly, the term “hver 
shock,” as employed by the author, henceforth 
shall designate Type I only, unless specified 
otherwise 

The syndrome occurrmg m T3'pe I “hver 
shock,” as descnbed by several authors (4, 5, 
b) 7 i i 4 > 15 ) 22), may be presented m more 
detail as foUows Withm several hours of 
cholecystectomy, the temperature commences 
to nse without apparent cause The nse is 
progressive,^ and is accompamed by a cor- 


“^age of the common duct OperaUon is respondmg increase m pulse and resniram™ 
performed for the rehef of obstructive jaun- rates Withm 12 to 24 hours, temperature 
Convalescence is satisfactory for the reaches 104 to 107 degrees, and the pulse 

From thfi Surgical Service of Dr Harold Nctihof The Mormt Sinai Horatal, New "V ork City Delivered before ihe 

of the New kork Academy of Medttme Jrnuaiy 3 1936 ” ^on the Surgical Section 
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bccoma crtremdy rapH, *oft, and often 
tliready The akin becoines cold and damnqr 
blood pmaurc faDi, and cerebnd exdtatkm 
freqoently occma. A* the temperature con- 
tmuea to rite, the patient bccnme* etuporooa 
and finally mmatote, the terminal date 
one of tbock and vaaomotor collapae, taao* 
oated with bypap y reaia. Death aa a rule 
occura within 14 to 48 houn following cnera 
tion, hot occasionally msy be further delayed 
by Tigorota therapy It ^ been dated that 
the more common fatal poatopcrative com 
plkntKina, such u peritonltlt, hanonhage 
prirTTmonia, anlxAsm etc. ran be ruled out 
readily on clinical groundi. Under roch cir 
cmnstancet, becanae of the hir 4 of evidence of 
any obvloca lesion to aconmt for the patient a 
ctnosaal course following operation the dUg 
nocb of liveT shock U cammooly made. 
According to Boyce and McFctridgc (3) the 
only cgnifirant frndlng to be not^ at pod 
mortem exaxnlnatioQ u degeneration (ouao- 
Kople) of the liver of vtryin; degree. Coonell 
(6) on the othc hand stated that he had 
re^tedly failed to End niUdent bver ab- 
Docnallty at podmortem rTMmtiuitnn to 
explain death. Whether bepatk degenera 
tlaa, when ft Is the canae of death or 

is merelv the evidence of tome profoond 
intozicadon is rtfU the subject of debate. 
Considerable dlff erep ce of ocanioa has been 
l■ l pT> w H also aa to the mechanism Involved 
in the production of the lyndrome under 
(fiscuaskiQ Some of the theories which have 
been evolved are baaed purely on dlnlcal 
observation others on the re^ts of pod 
nvirfi»Tn examination, and others on 

■ntmtl experimentation. Since they are not 
germane to the subject of our discossloa they 
will not be reviewed but those who are 
interested will find ample material for con 
tidention in the articles listed in the appended 
bibbograpby 

In connection with our ft la 

significant that In the literature the reported 
inddcDce of 'liver shock following cholccys- 
tcctorc^ varies widely the range brin g from 
o to j4 per cent. Soch \aiiation in ind- 
dence reported by observers who anployed a 
falriy wm itandardlied technique In operatiu 
upon a desuiy defined group of patiats led 


US to rnmhyt the criteria which were em- 
ployed in edabbshlng the It was 

found almost at once that these criteria wen 
far from uniform and that they varied not 
oqIt with different authots bot also with 
individual cases In series repo^ by in- 
dividual autbori. Thns, In certain U* 
diagnosis was based entfrdy on md 

laboratory data. In otlwi, the HhUt 
diagnosis appeared to be mnfirmiri ^ tnam- 
pkte postmortem examlnatian wl^ in still 
oth er s , it appeared to be rnnfimw^ br am- 
pletfi postmortem examinaffaiL 7 » fir gnai 
tj t nti oM c u na fmtmfirtfm ezoabiu- 
lUns r/ ojty tyft wtn ^grated la Uw cam- 
paratjvdy ssuff avaiW sf cam in rbek 
auia^tUsToiparjeratid ftwaf^tandUittdt- 
quait. The author derignates as “adequate, 
only those casnrinstlons which 
a study of the brain and tpmal cord wbeo- 
evcT the routine examination of the sbdoo- 
liud and thondc cootents proved nenthre. 

It is reafixed that often It b dlmcult to 
obtain pfTmlakiD to uejfc cm pcstroorCoa 
<>wnin«tWi NrrtrtheJess, lacking soch a 
amlnation, the quotioa arises u to wbetkr 
It b jujtifishle to accept a diagmab of “hrer 
shock without reservatiac. It b to be 
emphasised that thu b one of 

ei^usion, and b pennJsafEle only after sH 
other rmnpHrarifM responsible for Iwper 

f yraia ara earty death mve been rultd out. 
t be daimrf that such *101108-001 is 
not d&cuit, and that postmortem conflnB*- 
tloo although dealrahle, b not e»eutbl. By 
way of answer, one has only to recall the 
desperate of the patieiit foDoring 

operation, the cxtremeiT tone state t^ 
restleMnesi due to ddlrnnn or the lack of 
co-operatioa resulting from stupor to reafiic 
that the accurate eDdtatkm of physical rigns 
and sympfomi of some of the more ctamnoc 
po st operative complkatiom often is ifif&cm 
or tmpnMtUe- The antbor now proposes to 
demonitTate the correctneas of this statemat 
In the first jJace It wHI be shown that viru- 
lent Infection may produce a cUnkal xynu™* 
which U identicaJ with that of so called 
Uto lioi.’’ Scnmdlr It .m be 
itnted that the evidence of such Infecooo 
may not be detected because the patient nny 
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be so acutely ill as to be incapable either of 
being examined thoroughly or of co-operating 
with the examiner in the ehatation of existing 
physical signs Fmally, it will be showm by 
postmortem studies that patients in whom 
the chmcal diagnosis of "hver shock” was 
entertained or actually made for apparently 
justifiable reasons died of other complications 
As has been stated previously, it is not our 
purpose to discuss the vanous causes of 
“hver shock,” nor to question whether or not 
such an entity exists It is our object, rather, 
to pomt out various pitfalls that are to be 
avoided m makmg the diagnosis and to 
emphasize the fact that senous errors may be 
committed if care is not exerased to cor- 
roborate the chmcal diagnosis by adequate 
postmortem exammation The unphcation, 
under such arcumstances, is that many un- 
confirmed chmcal diagnoses are mcorrect and 
that therefore the inadence of genuine 
“hver shock” must be considerably less than 
has been stated by some; unless one includes 
under the diagnosis of “hver shock,” all 
c^es of high temperature and early death 
after cholecystectomy, the causes of which are 
not detenmned 

The author became mterested in the sub- 
ject as the result of an expenence (Case 
i) m which a death which appeared un- 
quesbonably to be due to “hver shock,” 
was found at subsequent postmortem ex- 
amination to have been caused by unrecog- 
•iized extensive subphremc suppuration Not 
only was the latter not detected dunng hfe, 
ut Its presence was not even suspected In 
to connection, the followmg quotation from 
, IS significant “Subdiaphragmatic 

sc^ IS very rarely diagnosed dimcally 
n the other hand, it appears to be rather 
requently found at autopsy I beheve that 
W “ore frequent comphcation of gall- 

touer operations than the figures would 
indicate ” 

the expenence ated, the 
fn the Mount Smai Hospital 

VMH ^ through 1933 were m- 

purpose of subjectmg sus- 
shn ?>> postdiolecystectomy “hver 

abo^ more intensive study Dunng the 
penod 1,360 cholecystectomies were 


performed, of which only those that ter- 
minated fatally were reviewed Of the fatal 
cases, a study was made only of time tn which 
the postoperative course was unexplained on 
chmcal grounds and at the same time corre- 
sponded with that of so called “hver shock ” Of 
these, we excluded all cases that were not sub- 
jected to complete postmortem examtnaiion or 
to examination that was sufficiently complete to 
explain readily, the cause of death All patients 
who were jaundiced or acutely dl at the time 
of operation were eliminated from considera- 
tion, as were those who had been subjected 
to previous operative procedures on the gall 
bladder and the bihary tract 

The matenal consists therefore of a senes 
of cases, subjected to simple cholecystectomy 
with drainage, in which the patients were 
neither jaundiced nor acutely lU at the tune of 
operation and had not been subjected to 
other operations upon the gall bladder or the 
bihary tract Following operation they de- 
veloped without apparent cause, the classical 
syndrome of rapidly rising temperature and 
shock, with early fatal termination, and were 
subjected subsequently to adequate post- 
mortem study It will be seen that these 
cases, of which there were 4, correspond to 
those which Heyd has designated as “hver 
shock,” Type I 

CASE EEPOKTS 

Case i M F , a female, 26 years old, was ad- 
mitted to The Mount Sinai Hospital with a histoiy 
of recurrent, typical attacks of acute cholecystitis 
The present attack began 3 days before admission 
and was characterized at onset by sudden, severe, 
cramp-hke pain m the nght upper quadrant, which 
radiated to the back Pam was accompanied by 
fever and vomiting At the time of admission, the 
former had begun to subside 

On physical examination, temperature was 102 
degrees, pulse, 100. and respiration, 20 White 
blood cells numbered 13,300 Polymorphonuclear 
leucocytes were 88 per cent A tender mass was 
present m the right upper quadrant, but muscular 
ngidity was absent 

The patient was observed for 7 days dunng which 
the temperature and pulse rate gradually fell to 99 
and 66 degrees, respectively Spontaneous pain 
disappeared, although shght tenderness and a pal- 
pable mass remained X-ray examination, after the 
oral administration of dye, revealed faint visuahza- 
tion of the gall bladder but no stones 
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the patjent was monbund, so that no anesthesia was 
necessary, inosion and drainage of the subphrenic 
space was promptly proceeded with, in the faint hope 
of sa\'ing her life A large collection of bile stained, 
turbid pus was evacuat&l, but temperature rose to 
loS degrees and death occurred about i hour later 
The following essential findings were noted at post- 
mortem examination 

1 Defect in the common duct (due to accidental 
removal of a portion of one wall) 

2 Ligated common and nght hepatic ducts 

3 Leakage from defect in common duct, ivith 
bile pentomtis localized to the nght lumbar gutter 
and subphrenic space 

4 Status after transdiaphragmatic drainage of 
nght subphremc abscess 

Culture of pus evacuated from the subphrenic 
space at operation, later jnelded the Fnedlander 
baaUus 

Aspiration of the subphrenic space "was 
performed, on the basis of a single ill-defined 
physical sign which was noted when the 
patient was moribund This sign might easily 
have been disregarded in vieiv of the patient’s 
condition, and such disregard would have 
resulted m adherence, before postmortem 
examination, to the ongmal diagnosis Failure 
to perform pentoneal aspiration or postmor- 
tem exammation, probably would have re- 
sulted m the case appeanng m our records as 
one of death from “liver shock ” 

3 J B , a male, 33 years old, was admitted 
to^e Mount Sinai Hospital with a history of having 
sunered three mild attacks of nght upper quadrant 
r^in, nith radiation to both shoulder blades, dunng 
me preceding year Each attack lasted i or 2 days, 
and not accorapamed by other symptoms Five 
days before admission, he suffered an attack which 
^ ?^o°®fdd for the first time with jaundice Dur- 
ing the day immediately preceding admission, symp- 
toms had begun to subside At the time of admis- 
*^de abdomen was soft, relaxed, and not tender 
ought icterus was present Temperature, pulse, and 
iKpiratory rate were normal At the end of s day's, 
au signs and symptoms havmg disappeared, X-ray 
mins of the gall bladder were taken following the 
oto administration of dye No stones were demon- 
1 » viscus faded to visuahze One week 

later, dunng which time the patient was sy'mptom- 
icee, operation was performed 

nf I °^i^*aon, under general anesthesia, a moder- 
tcly thick walled gall bladder containing numerous 
sfones was found No stones could be felt 
ui the common duct Typical cholecy stectomy, with 
f mage and inadental appendicectomy, was per- 
onned without difficulty On returmng to the ward, 
^as in good condition 
hours later, he was m profound shock, with 
a blood pressure of 40/20, temperature of 105 4 


degrees, pulse rate of 140, and respiratory rate of 
40 Hemoglobin was 87 per cent, and there was no 
clinical evidence of either intrapentoneal or external 
hemorrhage The abdomen was soft and not tender 
Routine anti-shock therapy, including a continuous 
mtravenous infusion of 5 per cent glucose, was 
administered Although the blood pressure rose and 
sy-mptoms of shock abated to some degree, the 
temperature, pulse, and respiratory' rate remained 
essentiallv unchanged for 4 day's At the end of 
that time the patient became comatose, evidence of 
more profound shock re-appeared, temperature rose 
to 107 degrees, and death occurred 

At postmortem examination, the foUowtng essen- 
tial findings were noted 

1 Gangrenous bronchitis, with aspiration bron- 
chopneumonia of both lower lobes 

2 Intrapentoneal hemorrhage, localized to the 
nght lumbar gutter 

3 Large collection of blood, localized between 
the lower border of the hver and nearby adherent 
omentum 

4 Fat necrosis over the pancreas, omentum, 
and mesentery 

The pathologists considered the cause of 
death to be the severe pulmonary uifection, 
and intrapentoneal hemorrhage as a con- 
tributing factor The r6Ie of the fat necrosis 
in contnbutmg to death, was difficult to 
evaluate Aside from a mdd unproductive 
cough which appeared on the third postopera- 
tive day, symptoms of acute respiratory 
disease suffiaent to attract attention, were 
not present The chest had been exammed 
antenorly and laterally on several occasions 
but, m xiew of the absence of any findin gs of 
note, the patient, who was ver)' ill, was not 
turned to have his chest examin^ postenorly 
With failure to detect suffiaent physical find- 
ings to eyplam the chmeal syndrome, the 
diagnosis of “hver shock” would have seemed 
justified on dmical grounds had postmortem 
exammation not been performed 

Case 4 M \V , an obese female, 63 y ears of age, 
was admitted to The Mount Smai Hospital with a 
history of mild, cramp-hke, generalized abdommal 
pain assoaated with low grade fever of 6 day's’ 
duration Vomitmg had occurred only once There 
had been no previous similar attacks On admission 
slight icterus was present Temperature and pulse 
rate were normal Sbght tenderness without 
spasticity , and a small rounded mass were noted in 
the nght upper quadrant MTute blood cells num- 
bered 12,000, poly'morphonuclear leucocytes, 62 
per cent Blood pressure was 134/78 ' 

Jaundice disappeared on the day followmg ad- 
mission, at which time the Van den Bergh test was 
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dicectomy, and ventral hermoplasty Heuer, 
Stanton, and Boyce and McFetndge {3) Bave 
also noted the occurrence of the syndrome of 
‘liver shock” after operative procedures 
upon, and traumas to, various organs either 
within or outside the peritoneal ca\nty Dis- 
cussions, similar to those mentioned previously 
in regard to cases of postcholecystectomy 
"hver shock,” have arisen in regard to these 
cases also These discussions, since they do 
not concern us espeaally, will not be gone 
into It is important only to point out that m 
this group the diagnoses recorded in the litera- 
ture were made in a manner similar to those 
m the gall-bladder group, few adequate post- 
mortem erammations ha\ang been performed 
to corroborate the dmical diagnoses 
To illustrate the importance of performing 
complete autopsies in suspected cases of 
“hver shock” in which routine postmortem 
exammation of the abdomen and thorax are 
negatne, the following case is presented 


, a joung man, 19 years old, was admitted 
to The Mount Sinai Hospital mth a tnoical history 
of acute appendicitis of 7 hours’ duration On 
admission, temperature was kxi 4 degrees, puke 
rate 62, and respiratory rate jo Marked tender- 
ness and moderate spastiaty were present m the 
nght lower quadrant The patient also was suSenng 
from a sei'ere^ acute nasophaiyngitis which neces- 
sitated operation under spinal anesthesia Nuper- 
caine ivas employed as the' anesthetic agent At 
an acutely inflamed appendix, distended 
loth mucopus, was removed A small amount of 
thm, dear, odorless fluid was present in the pen- 
appendiceal region Appendicectomy, without dram- 
performed in the routine manner 
t 1 operation, the temperature unmedi- 

atelv began to nse and several hours later reached 
109 4 degrees At that time, pulse rate was 160 and 
respiratoo rate 48 Mild irrationality, which 
Qevdoped about 5 hours after operation, gave way 
mthiii another 2 hours to mania that necessitated 
oe admimstration of large doses of sedatives In 
of wgorous therapy, the rapidly developing 
j hyperpyrexia could not be controlled and 

wui occurred 14 hours after operation (From the 
wgoing descnption, it will be seen that the clinical 
oKc operation, closely paralleled that 

^ fulminating cases of postcholecystec- 
tomy "liver shocL”) 

routine postmortem exammation, the essential 
bndmgs were as follows 
* congestion of all nscera 

^ p , ®‘^ocardial hemorrhages 
lun ' hemonhagic bronchopneumoma of both 


4 Persistent thymus 

5. Chrome mitral valvular disease 

In the opinion of the pathologists, none of these 
findings was sufiSaent to explain the postoperative 
course, and the possibility^ of acute nupercame 
(quinine) intoxication was stronglv considered 
WJieti the brain and spinal cord were examined, 
however, the cause of death was found io be an acute 
diffuse purulent meningoencephalitis 

The foregoing case is of sigmficance for two 
reasons In the first place, it illustrates m a 
striking manner the necessity of performing 
'‘complete” postmortem examinations m all 
cases of suspected ‘diver shock,” m which 
investigation of the abdomen and thorax 
proves negative Failure to examine the brain 
and spinal cord, after examination of the 
abdomen and thorax failed to reveal sigmfi- 
cant findings, would have resulted m an en- 
tirely erroneous conception of the cause of 
death in this case This is especially true in 
xnew of the fact that the actual diagnosis was 
not even suspected during life ITie second 
significant point as regards the case, is that it 
confirms our ongmal contention, namely, that 
fulmmatmg infection regardless of its site, is 
capable of produmng the syndrome of so 
called “hver shock ” 

An important point io be stressed is that tn 
every case tn our records, in which the diagnosis 
of “liver shock” appeared warranted, subse- 
quent postmortem examination proved such 
diagnosis to be erroneous In view of the fact 
that cases authenticated by “complete” post- 
mortem examination appear to have been 
observed by others, however, it is not justi- 
fiable to deny the existence of such an entity 
At the same time it seems only fair to state 
that one should be unwilling to accept the 
diagnosis in any case m which the findmgs are 
negative, or except for the hver axe negative, 
unless complete postmortem studies have been 
performed 

In view of the observations made by the 
author, the vahdity of all diagnoses of “liver 
shock” which axe lacking m such conobora- 
tion, is open to question Since most of the 
cases reported in the hterature fall into this 
category, it appears that m the vast majonty 
of instances they must remain in doubt 
Therefore it follows that the actual madence 
of the condipon cannot be stated with 
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Im, Cave ex pr ei aed this aptly by aUtEj 
that “It k a stiitJict and beh^ itantfae to 
foUciw to lU qukk tenninatloa erne cJ 
atMstryisa etc. It is ent bdfcf u tfcc 
resoli of thk study thtt the paMstl altiliide 
in nfud to soch caja ihcmid be wwHfifH 
Tbia is baaed oo the dexoocatratibtt 
dinkii maailatntjQns loay not be doe to 
‘Uvtr shock ” hot may be produced by an- 
reCDgnijed fulminating infmicn. If one ouj 
dcD»natTatc such Infection to be preaent and 
lottitate adequate tbenw h may be pos- 
•Ibie at rime* to tsTC life. It must be borae in 
mind bowtvrr that an Infection whkh pro- 
duces anch iulminatinf maslfestatioiu b la- 
deed yirolent, and demands pcotspt atten- 
tkiou Therefore Jl ii men rial, in vi^ of the 
ttriousnesa of the tltoatloo, to eaptny «lth- 
out delay every dbifDOatk meuBtre that wiB 
aid In detcnBinkit the preaeocs of fnfretiao, 
if the latter eiiati. ao tW vtgorous thenpr 
nUT fcftnr Laaoetflauiy 
XoxxrdiBsIy the (oflowinf Treommenda 
tioia are made kx regard to p^entt ndcxbc 
from early poalchoieryMeclomy hyperpyrciu 
aasodafed with sboev of oaeifiiioed orix^ 
The abdomen sboold be eeamlnoi repeatreSy 
o/id carefully for evidtcce of pottoneal friv 
(ation Ezamlnatkm Aaold h^ude kon pet 
and palpolloo enrer the iatenl pc* 
doos uf Che lofw chest aad co^ maiiln. 
l/xnl tendennaa thus eikated, b a most 
iWhiabJe nreaumptfre alga of inlfrlioo of the 
•uhphraJc *pe« aich Inf ectioa toecther wUh 
in/ectioe of the fuhbepatJc *pi«, etcatlliit^ 
the most cmuhioo aappuimuve Intra-abdoml 
nal fccupScations of choiecystertumy Spoo- 
taoeous pain In the shoulder or tapdefoe sa cn 
p^lpationin thexeaenlregiaBof the tripcalre 
rkl*e, if prerent, la Ukewise of ereat etmfinn^ 
toey aignidoacB B no evtdence of the 
oistesMe of IntnperiUmetl sappunOfaa cm 
thus be icKUid \ ray mmlBatkm 
perfoTToed An teropotterior and lateral fitra 
of tlw<±e*f are taken at the bedride 
patlenl inpported in the aittlo* 

These films mofl lodode not ooJy the pm 
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monary fields but the diaphragms and the 
subphrenic regions as ncll Films taken in 
full inspiration and expiration should be 
compart, for evidence of diaphragmatic im- 
mobility and elevation Such roentgeno- 
graphic studies mil also definitely establish 
or exclude the presence of pneumonic con- 
solidation, of suffiaent extent to account for 
the chnical course 

In the absence of adequate pulmonary* or 
subphrctiic findings on X-ray and phy'sical 
examination, exploratory^ pentoneal puncture 
(19) IS indicated in an attempt to demonstrate 
the presence of a suppurative intrapcntoneal 
lesion As illustrated by^ Case 2, it Is cs- 
peaally x aluable m those instances in xvhich 
the patient is already' too lU to co-operalc 
satisfactorily m the performance of physical 
examination or in the eliatation of certain 
important physical signs The sites of punc- 
ture to be preferred, are points lateral to the 
ngbt rectus muscle at levels somewhat abo\ e 
that of the umbihcus In the event of 
negative results on aspiration, one should 
promptly aspirate the subphrenic space in 
the usual manner If the patient has been 
operated upon under spinal anesthesia there is 
still one site to be investigated, if the diag- 
nostic procedures already mentioned hax'e 
failed to reveal the presence of intrapcntoneal 
or pulmonary infection Since suppurative 
memngitis mthout charactenstic manifesta- 
tions may be present (see Case 5), lumbar 
puncture should be performed Gastric as- 
piration IS recommended m all obese in- 
dividuals, smee unrecognised gastric dilata- 
tion in the latter at times may obscure the 
evidence of a suppurative lesion mthin the 
i^per abdomen The Levin tube is to be pre- 
terr^ for this purpose, as it can be passed 
ivith comparatively little discomfort to the 
pabent and may be left indwelling for con- 
tinuous dramage if necessary Attention is 
called, also, to the value of early mstituted 
supportive therapy, mcluding espeaally the 
use of the contmuous intravenous "dnp” 
Uo) as a means of prolonging life Supportive 
therapy is of added significance, in so far 
as the longer the patient survives the greater 
IS probability of arriving at a diagnosis 
and perhaps of saving hfe 


The actual treatment of any mfective 
lesion which may be discovered, constitutes a 
general surgical or medical problem depending 
on its nature, and need not be discussed here 
Suffice it to say that treatment should be 
prompt and vigorous, m the hope of occa- 
sionally saxnng the life of a patient whose 
prognosis othermse is hopeless 

StTsnrARi 

1 Numerous cases exhibiting a post- 
cholccy'stectomy syndrome consisting of un- 
explained rapidly rising temperature, pulse, 
and respiratory' rates, associated mth shock 
and vasomotor collapse, and ending in early 
death, have been reported in the literature 

2 WTicn the existence of postoperative 
comphcations such as pentonitis, hemorrhage, 
pneumonia, embolism, etc are ruled out 
clinically and no cause of death is apparent, 
such a sy'ndrome has been attnbuted com- 
monly to a condition which has been termed 
‘^nc^ shock ” 

3 The diagnosis of “liver shock” in most 
of the cases reported m the literature was 
made climcally, and few adequate postmortem 
examinations to corroborate the diagnosis 
appear to have been performed 

4 Of a senes of 1,360 cholecystectomies 
rex'icwed by the author, 4 cases which 
exhibited the tx'pical postoperative clinical 
course of so called “liver shock” with unex- 
plained fatal termination, were subjected to 
adequate postmortem study' 

5 In each instance, the essential cause of 
death was found to be unrecognized fulmmat- 
mg intrapcntoneal or pulmonary infection, no 
case of genuine ‘fiiver shock” bemg en- 
countered 

CONCLUSIONS 

1 In patients, suspected to be suffering 
from so caUed “hver shock,” it is impossible 
dunng life to rule out with certamty the 
presence of some of the more senous post- 
operative comphcations responsible for the 
chmeal mamfestations 

2 Such complications can he excluded 
only by adequate postmortem exammation 

3 The latter therefore constitutes the 

‘i'agnosB of 
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4 SIdc* \ht vwt nuk)ori^ of Hr»£Tw>^ 
reported In the Dtmtare were in 
wtkfa flrert not tubjecied to tneh 

tion, the fonner annot be accepted with 
finalrty Kid the ectail Inddmce ol “Uver 
tbock^ rcmiio* ia doobL 

5 The opinko of the lutbor based on a 
cam td ttody^ of a DnaQ {rotp of nt^ U that 
Seouine 'Hrer ihoct” b much iesa common 
than has been atfumed reoerany 

6 It appears that b patfmti aupected 
to be suffering from Tatt ibock '* aorecof 
nixed ftiiminajilng toTcctkin ti the most com- 
tcoQ cause of the cfinlcal Banifettatkua. 

^ AB potienlt exUbitlog the tyiRfrcnna 
tnidct dbcuisba xhooki ^ rnpected of 
harboring vtnilcnl infection for which early 
extenslTe and thorongh aeardt aboold oe 
coodijcfed during life- 

&• lafectloiL, U (hacovered ihould dealt 
with promptly and vfgorotrtty In the hope ©i 
ocosoeally ta^iag the life of a paiknt wtooc 
outlook for recovery otbenriae U hopeJm. 

Tb>athwbbdre»cd&»Dn S T Ckarr tad Artkar 
Sdrfrti tet p en alUM i ta t^ntt th« foBoa b| caw wantly 
■fearote br then ■( Mmhci MtfUatML. 

Tta aattmt, A *M(aa *1 n ww aperurd vpo* 
m 4 ff iha M tWxaic (SoliaoatBw 

A •MU bUddet coat-tliuic ataor 

jr ¥-uk druMf* 


il nc***<W (km pr trapM 

- cad (katk «comd 

«Atk. aa W3<tKi«)r 

oxdnuVn codd k ems {« ike dmiai kb actibanoei 
At pcatwrtna ncimctiaaL, Ikcti au (naaj c Mt«' 
toisai canuaiuc wrtmai Uw epenn** «t> cait (k« 
Mkotnale aad w k k rp atle cpve* Tr is* <aU 
fuahaMd aaaoaw enw podtTK. «ka(t dbciacd oao 
«ad t — dgcti whet of krfa gaw pacdm bcedk 
Ob naban •UtptoCDCa cHt BaaDoa oil wet* Uaad Ua 
giua pnabW baott iukaf ( — ~ 


amt tamwd « aatnwi fm tkew rapectnn mprat 
Btnrtoa 

BrBUOGRAPffi 

BujUJ ffi, U Saifu] Ehom tt CtBPhMw 
Uver awl PuCTtM, cad TVs Tnatweu fkek 
rtrfr^ F ^ Dam Co 


2{]™r 4e*tir m*HBa ■ htajy tap** 
eTCiMul ttodr «f tk* »i olM "Vm tek 

Cor*»U^ tmpmtan dotki 

faftnstti UJWty tatt aarxay Aai Bare Hdi. 

t»e-<»3W) Aaa Self i*j4. 
c^lVS ,]m. TIk biUcte kv tatcM 

” (.C.C 0ai4ia*i«t »an«T Aao ^ 


Otnwus, fl 

*1)^0 (kaik~ ftOntif pSkitiUff •m^af 
Oatkrw Qiaic BcAftia. iQjt, 

Howid, F C-, cad Itjrtr, C B a ktK UAwr 
ern dtut . Saij Crtac k Obat HP. SS 
ltnt«,Q} Ttw ( km* M 4wk n 
tnac apoa tka gcJI wikddtr ttd W« dacta- Aak 
Sut m lo n 

Itm. C O km aad to rtiidni t» eba^ 
a k diwiwc l Wac tw a A**. Wi , »*»*, t* 

Uh* Um dauka” h mysr oi tk* fail kww 
J fm ii Am i«>t of tif-At) 
iAm. Urn taactae tM ^ er dwikt* Swx 


. arw H T udT - , 

a< tka BOrcriMM ddp f Aaa U A« lAJk m 4 

Jzm b 5 «ad Pauxi, 1 S UcrUklr Maak« 

^anUaoaca tka Utmrf (cM:tpaacna«,*adkta- 

7V»— 

•IWrccmda*, Aaa fatj r9M«t yn'V*- . 
'Cccwoa H cad C^wn, t Akn ,MWa1 paattot ■ 
tkc ^igwai at czar* tt u a janim nJ waaaw 

BP , ' 

l aaiirfaUM tat^Borf^af awaSri *>maealk 

Mtkahk^uao VaaLJ Baig ObS-lCj**-. 

aartalUy (Ama* pa-iWkw 

VS* 

«cmtxa*(aicd-Uoidarta4*acO Am ) Smi 

tbto, I 

Iapir% J E J» 


daaik cr*drt«aa Pioe Sea E*?« *■< AUaJ 

Ttgwf*A^B*y^Acata fk a< i»3TTt ua7-aWa i J7iJ7^ 

J fiaffjt «W. J ♦*“*»* 
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ACCIDENTS OF LOCAL ANESTHESIA 

With an Exhehimentax Sttov oe the Toxicite or the Vaeiohs Anesthetics' 

G GOmORI, JI D , Budapest, Hdngaey 

T he rapid increase m the use of local mental confusion, violent clonic convulsions, 
anesthesia has resulted in the appear- partial transient palsies These symptoms 
ance of many articles dealing ivith the may last for a rather long time, but fatal issue 
lanous aspects of the subject. Except for a is uncommon As for the rest, the symptoms 
few details, which undoubtedlyiviU be worked tally wnth those observed in experimental 
out to perfechon m the near future, the tech- anesthetic intoxication of animals 
nique of admimstration can hardly be ex- In this first group belong 2 cases of Halle 
pected to be improved As to the anesthetics Both patients received, by mistake of the 
themselves, many now in use offer perfect re- pharmacist, a 5 per cent solution of procame 
suits both as to efficiency and harmlessness, mstead of a o 5 per cent solution Both were 
but they have one shortcoming, namely, that given a considerable amount, 300 cubic cen- 
the duration of the effect of the admimstra- timet ers, 1 e , 15 grams, of procame 013^3 tals, 
tion of the drug is too bnef It is true that ' which was mjected mto the soft parts of the 
tragic acadents at times do occur following face and neck The patients became greatly 
the use of local anesthesia and the patients exated and convulsions were observed, but no 
suffer from senous intoxication or may even lasting damage resulted 
die from its use Such untoward results are as The cases of Schuberth also belong m the 
unforeseen as a thunderbolt from a clear sky first group In his first case 125 cubip 
and their causes are entirely unknown centimeters of a o 2 per cent pantocame solu- 
Fortunately, m view of the many thousands tion was poured mto the pentoneal caxoty, 
of operations performed under local anesthesia 10 the other case 175 cubic centimeters of a 
the world over, these discouraging acadents o i per cent pantocaine solution was mjected 
are exceedmgly rare, but they occur often over a large field mto the scalp It is true 
enough to warrant senous study It is a that the dose did not exceed the safety level 
matter of paramount importance, therefore, m ather of the latter cases Howeimr, the 
that reports of such comphcations be pub- large, highly resorptive surface of the pento- 
hshed in full detail and carefully registered, neum and also the nch vascular supply of the 
smce it IS possible to draw practical con- scalp should have been taken mto considera- 
dusions only on the basis of an extensNe tion Resorption through the scalp is very 
study and from complete statistics In the rapid, espeaally if the anesthetic is mjected 
Umted States a Committee for the Study of over a large field In the first case cramps 
Tone Effects of Local Anesthetics registers were observed for 1 hour, in the second case 
such acadents, and its valuable reports should for 2 5 minutes 

be of help to all who use local anesthesia In The symptoms m the second group of cases 
^rope there is as yet no similar committee are m sharp contrast with those m the first 
There are, however, in the European hterature group In the second group the patient, after 
several articles which give a thorough and baxong recaved a comparatively insignificant 
exact account of a large number of cases amount of the anesthetic, suddenly^ develops a 

A study of these reports convmces me that condition closely resembhng profoimd col- 
these cases should be divided mto two dis- lapse The sjuuptoms are anxiety, dizziness 
toetly separate groups In the first group paleness and/or cy^anosis, cold and clammy 
belong those m which true intoxication results skm, extremely feeble and runnmg pulse, and 
from a relative or absolute overdosage of the often loss of consaousness In about one- 
anesthetic In such cases typical sjouptoms third of the cases muscular twitchmgs or even 
have been observed psychic exatation, convulsions also are obserx^ed In a rather 

'frora the Third Surfial Unit of the Ro>»l Huntinin Petrui Ptoiiny XJBlvmiDr of Badjpot X, Adte AID Profencr of Sorten Director 
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great pCTccnUge death occuo wjudn « f«r 
mlnote* hi ipite of *11 th«r»p«tic 
Furtim itndj of the*e cam ihcnr* the loUow^ 

conuano factor* 

I Eiceptfai*feirca*»,thfi*ae»tl«UcBied 
wtacocahie Of procaine or both. Cocaine »nd 
ptocaloe are the drug* whkh have been nwwt 
cnminonly u»ed fb* the greateat nombe- of 

t TTtt amouDt of the aneftlKtfc used la the 

oreTvhelmlng ma^ty of case* was \Tiy 
anitlL In the case reported by E. llayei * 
patient aged ao yraia, died after 6 cnbk 
centanetcr of * aj per cent aohitlMi of pro- 
caine inuj gi\en tot a tooiOlectonsy In ai*- 
otber case of hk th^ patient died after the 
Inkctkici of It coble centiaietm of a afmQar 
aoJotkio tor aa operation foe hemorrtwWa. In 
ooe atae of HalU— a toasOtoctomy — 5 cubic 
centimeter* of a aj per cent procaine sohitton 
avacd death, Se fa oemah er observed sciddeQ 
death after the adniinfatrattoa of 3 5 
cendouten of a o < pec cent procalac nhttoa 
foe epigastric henna. In general the cuzuont 
of pioabe effiptoyed ranged frooi 0.01 to 
t z grams. 

j The CTOcentraitoQ never eedeeW the 
geumliy accepted Gmit* It amounted, to 90 
» ctot of sU cases, to from 05 to i per ceoL 
ihb has been veiified In many OLiei ^ tuhse 
queot cbesnlcal rtamtoatlon of the fluid nsed. 

\ 4. Tbe amount of epinephrine med never 
cccccdod the gesierallyaccqJted dotage:, iluch 
heavier do**^ are administered to patleoU 
suffertog from broiKhial asthma and other 
aBerglc cooditlooa without the ilighteat ov 
CDilTWience. 

5. Cudonify cnout^ more than the toll of 
•U aeddenU occurred with operatVxis on the 
neck and two-thlnts at theae were toesfOec 
tomies. Tbe othen were chiefly aptonefante 
gHfi-aeJ sad sca^ toegihai**. 

b. In a reladvtdy grtst percentage of cases 
oecropay ■bowed pe^ient thyno* ^and or 
m-ere myocardial damage There were, bow 
ever many entirely newiiiTe finding* 

^lat b the caoae of these uncxp«ted and 
imioceaeen tragedic** Oveadojoge faito\fai 
don to the sti^ eenae of the word can. be 
ruled out, the doa^ employed being bat u 
{na%toficant fractioo of tl» nonnaOy totenced 


dose. A* to accidental totrartnoa* tofertfc*, 
there b tw doubt that the patdng of a greata 
amount of aaesthrtic fato a >cfa may cuse 
aaioua totodcatfco or even bnmedble deith 
Therefore, de Thhat* recommeab great 
cantion to Infihrattoa hlihlr vtsaibt regkxci 
(vaiicoaltfea, hemorrhoida, deep regim* cf the 
nnl) In the cues to questlan, aoch 

UBaO doses have been used that tW coaid 
not po*dbly have caused tototicabon, even i 
tbe loll amount had directly entered a vdn. 
Hackenbrech fatoiseff say* that a few enbe 
ccBtiHwtere of anesthetic inlected Into a rth 
doe* not cause any harm, iferreovet ftfaweC 
known that the totravenoas kthal dose of 
aaesthetka betoagag m the amtoobenro^ 
cater group (pmoinc, tntocatoe, pantocaae) 
amounts to cme Imth of the subcBtaoeoas 
lethal dnae. It b evident that nroch grater 
doses are totorabie totiavcncus^ than the 
dose* to qoestkai. I^ztoqiiuiBe Woakatba 
may he coniddcnd. It* lymptcin* betog to a 
oertato extent slralUr ^ not identieiL Thb 
questkn ha* not rece^ saifltclait tfady 1* 
yet AitothepQaaOdEtiafhTpeneasftb^zasi 
— idkaynotsy aooie tlkiordiic coniWoo— 
it oarst be admitted that acme peUeat* are 
known to be bypftvauitJTe to Vxal aaothet 
fat 1 q a nniDpet of aeddents reported the 
^jr^cnaa, too wue soggodve of aaa|iy 
bctli: rradlDn. Howrrer tbb poiot has ac* 
as yet bean *uffickBtly tomtlgsted. Syv 
tematk »t.in seusfdvitr test* were not made 
\ err toleresttog b Setfer't case of amjarcatly 
acnalred bypefioadtireaei* The patfcat died 
wi^ a few mlmitcfl after the adminbtrsli» 
of a crraH quantity d the same tool •«•* 
thetic which Bt the occasion of a previa 
operarit* waa wdfl tolerated to a mccs 
heavier dosage. JJ we acopt the thewy of 
bypTOjceip&aitT the case mentlD^ n « 
esiuBfdf ^ seasnbatloH by wewoa a 
poaore, dmflar to acqalred protein aneity 
In aa atteiapt to explain the aeddents N 
tocal anesthesti Scego Ukei « a itar^ 
point tbe fart that roost fatalidea ocot ^ 
operations 00 the neck. & befieves 
b due to anatoairica] cataa O u the dot 
withia a narrow space there are tTOSwl »” 
getber orgtas of Ij n me d iate vita l 
— va<it* oerre, syrapslhetk pupa? ^ 
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carotid sinus— which can be damaged by the 1 
anesthetic m diSerent ways First, the ancs- ] 
thetic may anesthetize or paraljzc them by 1 
direct diffusion and m tins way cause' senous : 
disturbances in the organs supplied The 
great imtabihty of the denenmted heart, 
eg, is well known Second, pressure pro- 
duced by the injected solution or the result 
of a hematoma caused by the inad\ertent 
puncture of a vessel in this highly sensitive 
region may cause sudden catastrophe In the 
case of Wiemann there v\ as found, at the site 
of the mjection, a hematoma which com- 
pressed the vagus nerve and the upper cemcal 
ganghon Injurj' to the vmrtebral or the 
carotid arterj' is another possibility Should 
the fluid be injected madv'ertentl} into an 
artery, the brain may become flooded with a 
concentrated anesthetic solution Moreover, 
m forensic mediane many cases are recorded 
of immediate death following blow s and other 
injuries to the neck Acadents after local 
anesthesia in other regions cannot be satis- 
factorily explained on the basis of these de- 
liberations, however Seeger behev'cs that in 
general these acadents are caused by some 
reflex inhibition, the result of a mere physical 
traumatism That psychic disturbances, too, 
are hable to plaj' an important part is shown 
by one case of Halle — the patient collapsed 
just before the starting of the anesthesia and 
went mto senous shock If this had happened 
after the anesthetic had been administered, 
there would have been not the slightest doubt 
that the coUapse was caused by the anesthesia 
From the facts mentioned it does not seem 
justifiable to attnbute the acadents belongmg 
m the second group to mtoxication , they ought 
to be regarded rather as instances of a kind 
of acute shock As to the mechamsm of the 
latter, let us state that it is not w'ell under- 
stood Allergy-like hypersensitiveness proba- 
bly plays a r 61 e m at least some of the cases 
The pathology of those mdd mtoxications, 
the symptomatology of which consists of 
transitory anxiety, palpitation, and sweating, 
IS also unexplained It seems to me that they 
are due to a speofic procame effect. At any 
rate, smee we discontinued the use of procame 
at the Third Surgical Unit of the Umversity 
of Budapest and began to use, first tutocame, 


later nupercame, and at present pantocame, we 
have not observed a single case of such un- 
toward result in a senes of more than 15,000 
major operations 

Therefore with our present knowledge we 
have not much hope meanwhile of becoming 
able to prevent or to obviate fatahties belong- 
ing in the second group, except perhaps by 
the use of immediate barbital therapy, the re- 
sults of which seem to be encouragmg True 
mtoxications belonging in the first group, 
however, can and should be prevented The 
more e.xtensive use and perfected techmque of 
local anesthesia has resulted in its use m the 
performance of operations of longer duration 
and greater extent The performance of these 
extensiv'e operations often necessitates the use 
of such large amounts of anesthetic solution 
that the problem of intoxication due to local 
anesthetics wall probably soon come mto the 
foreground of interest Therefore we have 
found it worth while to study by animal ex- 
penments several factors regarding dosage 
which may influence our knowledge as to the 
toxiaty of local anesthetics We mvestigated 
the foUownng three questions WTiat is the m- 
fluence of local anesthetics on toxic effects m 
relation to (i) concentration of the solution 
employed, (2) the site of subcutaneous m- 
jection, and (3) the protracted fractional 
administration of the anesthetic. 

The hterature on these three questions is 
rather scanty We could not find a single 
paper deahng wath a systematic study of the 
problem, we foimd only parenthetical remarks 
concemmg this topic According to Haertel 
the lethal dose admimstered m a given concen- 
tration will not cause death if it is not mjected 
at once but fractionally over a short penod of 
time, a dose lethal m a given concentration 
wffl not be lethal if admimstered m a more 
diluted solution, data as to the lethal dose of 
an anesthetic are to be depended upon only if 
they contam three items amount, concentra- 
i tion, and method of administration Haertel 
, does not mention the r 61 e of the site of m- 
r jection Adim, on the basis of his experiences 
r with a vast surgical matenal, has come to the 
; conclusion that the toxiaty of a local anes- 
r thetic is deaeased by the use of highly diluted 
solutions, by mjectmg them far from the 
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ceatiil atrvpqa mtem and by the 
•dmiobtrtUoB the aoKwat required oo 
the other hind be believes that td^ eoacai- 
tratlocts cJ the ulatloQ In}ectloa t> ^t the 
ceotral oervou* rjrgtem, aui the sudden fiood- 
los of the oTgubm with great dosei Inaeoaes 
the to-dc effects. Pouebet Injected 40 rr^nti 
gnios ol cocaliK &*cived Id i cubk centt- 
metcr o{ water Into the peritone*! cavity ct a 
gube*. pig and It died another mkaea ^ te 
ceived 100 oulligraini dksotved 10 rg cubk 
cealiajetm of water aadU sorvhni 

According to Txaa the taddlv of procaine 
chapendi on the coDcmtnlkm ot a i per 
solutkic cot more than 1.^5 grami, c/a a per 
cent Kiutkm not more th«n 0.75 gmm 
be employed It Is advisable to use a 0.5 per 
cot lohitlon TexOidofU br Surkeonefn, 
Rost, and Pohl pentfatts mty that nwrr, 
traled aolatloM are qolckiy reaorbed whereas 
diluted sahttions are botmd locaHy In the 
experimest of Bmcn, a rahblt suffered sertre 
tatfadcatioe (timd 0.005 coome nt a 

to per cent aotoHoa injeoed into the ear veb 
vherm H tolerated {i^ times the dose men- 
thmed if injected hi a o r per cent nlotioo. He 
does tsot mentton the speed of the injeetkn 
which in our cpinion probably played the 
major part. 1 m data nzeotiooed seem to 
■hov that cocuntratkm has a rignlftcint in' 
ffnence 00 tozidtv Oo the ooatrary accord- 
ing to Martin tbe lethal dose of pcocaloe lor 
the dog b yoo railHgTams per fcilo^am of body 
wei^t, a 10 per cent solnckn bei^ used. Thn 
ext^y ecnoib the lethal dose if a z to s per 
cent s^utKoi b used. VeCerioary surgeosause 
chioral bydrato eitcmiTti) foe Intraveooas 
injectkai, in 5 to so pet cent sotulkuia. The 
effident dose a independent of the oiocaitis- 
tkm (Maxceoflc, WehcheT) There a no 
<hnibt that fractional admi^tratkai greatly 
redoces toxidty According to Sdiukm&no a 
quadruple lethal dose of tutocaiae mav be 
saldy injected Into the ear vein of a rabbit If 
it b administered at a alow rate. 

In our espeiiiHnts we studied lour local 
sneathHus i^ocaim tutocaine, nupercaioe, 
aodpantoca^ 

CobcenUg prooiac tt should be twniwrrsd that 
both BOo-yxvfaHtsTT procalM sad ongowl oovooun 
qI ths Oerma firu L O Fatbcmutestris hart bem 


swand, tiu t«o baiog of Utsdol chs^ tontah 

^SKwfaodiifavacawbtrrcrta tMrsdtca CV 

t Btoadss a t used the odxbjd o ( cnt> taUeti cf tW 

L G. Fart ea ladw tri s, hbdM T m. 
pantoodas a« tibd both tbs ea jam 
pastwslas oTStsk. tVs <£ J thk tacso* «■ elech. 
iBf Che wcMt of the tshieti n (oaad (hat theb 
•vengs seQht «u o re mat- la R(fTW to ov 
qciasDoo the fins sUted Uwt Ihh escew d «e4^ 
ns das to iBOt Rtatsoce. TVs sUtasHBl 
hu been paeiTed to be cc rrect (a oar eipe rix s eotv 
Naperoiae was wed ta erTsUlboe Cora Coacea- 
tniai aotatloBa of du tatta- (1 to i po tssc) 
(nsspeetbs of a hether Brepsrsd vfth phjddofK 
sell aolotkn or alth diftl&d aster STS Bsnli a iho« 
basy tarUditr c« su»fia< lor a trr unta sad 
quite sooB s arstsOiiM pekiaUts (eru. tSs 4» 
aot knov tW cam of this tataoaenaQ— perta^a 
the presencs of trsca of sBan~but St iff eseia 11 

tojeksd tbs eefadom befora they bed tiae to br 
come tfiibfd. As {er tbr net, sQ soli doae boss boa 
frohty pnpaisd with a 08 per cest seftbot of 
todiaat cblwiie. No sAhtleB a/ epfafpbrfas ns 
osed bresws it seeaed to a uMcaimbls le be 
obS|«d to tabs btn sccoant tbe toxic setioa of «a- 
other by ao asans lodiilemt sebeusce. Ob ihi 
other hind, e p toeptolae rturdt tbe ntc neerpdea 
li aa Isfsh^He muon 

suned oor aperinents by dettfBddsg 
the mluliBA} lethsJ d^ of the tell eranpoondi 
mesiioced. Though these data am to be 
foond in the Steratmt, th^ are aot esthdy 
nn/fafTO Uurekre It seemed to ns etpeshced 
to detaTnine Ibctn oocc more. Those InUo- 
dodory eiperimajb have been periormid 
with s^otfans of a staodanl itren^ (a ptr 
Cent) of all the awsthetks to be isaayed and 
Only after this were sohitloias of ihffeieBt coo- 
caitiatioQs trictL The InJectioM 
hito the snbeutaowus riasMC of the los^ ah- 
dtanen or tbe ingtdnal rrgfcjD tespecdrdj^t 
one site, forming a dromaerfbed oepcall. The 
mne iniwill WEl DOt USCd twice withifi * 
paiod of It koit 5 days. Each dose was ra 
with 5 The dose whkh cittscd tbe 

death of at least 3 airfniib in 5 

artf trarfly accept erf as the ntiaiBiaJ lethal w* 

We noted not only tbe fact of death, bot w 
t Vi which dapted between tbe 
and death. In the b e gi cBl n g we used wfalW 
tia, body weight from tio to iSo “ 
MOD became evidmt, henrerer that tta 
spedea b so InsoultiT*. so 
tneithafcs thatthefB£ndB£llcoofth*l^ 
doao in more dihtod solations wooU bart 
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been impossible on account of the enormous 
quantitj of fluid necessitated ^^^lcn 2 per 
cent solutions n ere used n e found the follow- 
ing lethal doses 

Procaine 2400 milligrams or 1 20 cubic centimeters 
per kilogram bodv weight 

Tutocainc 700 milligrams or 35 cubic centimeters 
per hlogram body weight 

Pantocaine So milligrams or 4 cubic centimeters 
per kilogram bod> weight 

Nupercaine 70 miUigrams or 3 5 cubic centimeters 
per kilogram bod) weight 

Consequently 240 cubic centimeters of a i 
per cent procame solution or 350 cubic centi- 
meters of a o 2 per cent tutocaine solution per 
Hlogram of bod}' weight would have been the 
approximate lethal dose This amount of 
fluid would have been so heax'y a burden to 
the arculation, if injected parcntcrally, that it 
would have made valueless the results of the 
experiments Therefore, we later took guinea 
pigs because this speaes is much more sensi- 
ti\e to local anesthetics The course of the 
intoxication is quite similar in both speaes 
It will be desenbed as it is showm m the guinea 
pig, mention being made also of the differ- 
ences obserx'ed The body weights of the 
guinea pigs employed rang^ from 165 to 740 
grams We did not observe any difference in 
sensitiwty as related to on body weight 
The symptoms of intoxication from pro- 
caine, tutocaine, and pantocame are quite 
similar Depending on the dose, after a 
latenc}' period of from 4 to 20 minutes the 
animals will begin to tremble and to stagger, 
and there is a slow nodding movement of their 
heads At the same time they will drag their 
hind extremities After i to 2 minutes the 
animals, apparently lame, wiU turn on their 
sides and he motionless After another few 
nunutes xaolent convulsions will start The 
head is spastically bent backward, there is an 
opisthotonos-liLe stretchmg of the entire body 
The extremities perform quick, jerky move- 
nients, which, on the whole, seem rather co- 
ordinated and resemble ninnmg At times the 
spasms subside only to start anew after a few 
seconds Often curious twistmg, spiral move- 
ments of the head are observed The convul- 
sions often are xaolent enough hterally to 
throw the animals from their baskets Later, 


tlic convulsions gradually subside and paralytic 
s}Tnptoms become dominant The animals 
will he motionless, with respiration as the only 
sign of life Later the rate of respu^tion 
rapidly decreases and it becomes stndiilous, 
possibly due to spasm of the glottis This 
condition lasts for a vanable length of time 
In general the animals die within 20 minutes, 
or there is a reverse succession of the symp- 
toms mentioned vith ultimate complete re- 
covery In about 90 per cent of the cases, the 
entire course of the intoxication is about x }4 
hours or less, whether the animal dies or 
recovers How ever, a few mstances of death 
occurred after more than 3 hours 

Nupercaine intoxication shows a certain de- 
parture from the type described The first 
s}’mptom to be observed is violent psycho- 
motor exatation The animals leap about, 
snap at all objects within their reach, mbble 
in an exated w ay, yeU in a cunous agitation 
Ver}' soon, however, they become paralyzed 
and later go mto convulsions The further 
course of mtoxication is very similar to that 
observed with the aminobenzoyhc esters, xvith 
the only exception that on recovery there is 
again a stage of motor exatation In rats, all 
anesthetics caused identical reactions, quite 
similar to procame mtoxication of the gumea 
pig, the convulsions, however, bemg less 
violent 

The experimental data reported in Table I 
concern guinea pigs 

JNTXtTENCE OF SITE OF INJECTION ON 

THE TOVICITY OF LOCAL ANESTHETICS 

In these experiments we employed a 2 per 
cent solution of pantocame, the minimal 
lethal dose of which has been found in our 
previous experiments to be i o cubic centi- 
meter per kilogram body waght if mjected 
mto the subcutis of the lower abdomen One- 
third of this amount — o 33 cubic centimeter 
per kilogram — has been mjected subcutane- 
ously mto the submandibular region of 5 
guinea pigs No animal died, we did not even 
observe a smgle case of somewhat senous m- 
toxication Therefore, another 3 gumea pigs 
were sunilarly mjected with twice this 
amount — o 66 cubic centimeter per kilogram 
One of these animals died after 70 minutes, 
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the 4 others show cd mild spastic and paralytic 
symptoms Since it has been unequnocally 
demonstrated by these few expenments that 
me site of injection docs not noticeably in- 
fluence the toxic action, we discontinued our 
investigations in this direction 


rXFLUENCE OF PROTRACTED FRACTIONAL 

aduintstration on the tovicitx of 

LOCAL ANESTHETICS 


In these investigations we employed a o r 
per cent pantocaine solution, the minimal 
lethal dose of which was found in our previous 
^’Tenments to be 25 cubic centimeters per 
hilogram of body w'eight We took 7 guinea 
P'gs, weighing from 480 to 710 grams They 
n ere injected each wath 5 cubic centimeters of 
^ solution mentioned, every 20 minutes 
Jhe experiment was continued for 2 }^ hours, 
dunng which time each guinea pig received 9 
i^ections, totalling 45 cubic centimeters 
Ihis IS four times the lethal dose of the smaU- 
animal and almost three times the lethal 
dose of the heaviest animal In spite of this 
onlj'- j ammals showed mild symptoms of in- 
toxication — muscular hypotonia, abortive 
^smps— -the others did not seem ill at all 
Gne hour and a half after the completion of 
the experiment all animals were quite alert 


RECAPITULATION 

A sunmy of the tables shows the foUownng 
results 

1 The toxicity of the anesthetic com- 
pounds assayed docs not completely tall}" 
wnth data of the literature We do not speak 
of the surprisingly high lethal doses obsenmd 
wnth white rats, as no corresponding data in 
the literature are available As to guinea pigs 
the gcnerall3 accepted lethal doses on sub- 
cutaneous injection arc procaine, 400, tuto- 
cainc, 200, pantocaine, 30 to 40, and nuper- 
cainc 10 milligrams per kilogram of body 
weight Concerning procaine and tutocaine, 
our experiments confirm these data, whereas 
we found pantocaine more toxic and nuper- 
came less toxic than is generally accepted 
The lethal dose of both pantocaine and nuper- 
came has been found to be 20 to 25 milligrams 
per kilogram of body weight According to 
the hitherto accepted data, the absolute 
tovicitics of procaine, tutocaine, pantocaine, 
and nupercaine are as i 2 1540, whereas 
their therapeutic indexes are, considering that 
the anesthetic power of a i per cent procaine, 
a o 2 per cent tutocaine and a o i per cent 
cither pantocaine or nupercaine solution is 
equal, as i o 4 i 5 4 (Here the term thera- 
peutic index means the relation of the efficient 
concentration to the mmimal lethal dose, pro- 
caine being taken as the unit ) According to 
our results the relation of the absolute tox- 
icities of the compounds mentioned is as 

I 2 5 22 22, whereas that of their therapeutic 
indexes isasio52222 Consequently, as 
to toxiaty, tutocaine is to be considered the 
most suitable local anesthetic Then follows 
procaine and the highest toxiaty is exhibited 
by both pantocaine and nupercame Of 
course, onlj^ the lethal doses have been used as 
a basis of comparison and not the other ad- 
vantages or drawbacks 

2 The degree of dilution apparently does 
not matenally affect toxicity, at least not in 
animal experiments The greatest difference 
in toxicity observed wnth solutions of different 
concentration of the same anesthetic — 5 and 
o 5 per cent solution, respectiv’-ely, of tuto- 
caine— did not exceed 30 per cent This is 
dmost wnthm the limits of observational 
faults and may be practically neglected At 





8 URGCft> Gl'KECOLOGV AND OlfSTETIUCS 


first gkjKr thlj rmiJt is •ODW»h2f *arpn«JB(( 
It couW be eanectnl tial more concm 
trUcd •wtgtkwB, W«u*c tJ thdr qukirr 
rcsofptkm mtll ^how a highw lo^ly On 
roort iborouj^J coMidFrukm, Ikiwcw of tin. 
facton ln\T)tvird In and InBuctidng tbc totidiy 
of a given agent, it beoMoe* evident that tbdi 

dlQerent tDOcentraiioM may yWd wldd> 
divergent roulta. Flnt, U b talber question 
aWt wbetbet the resorption of a concentrated 
antsUtcUc aolutioc ii really markedly qakier 
ihsn that trf" a roore difuierf one. ft iLoold be 
borne in mind that even the moct conceo 
trated aoesthetlc aoJotioot In ose are highly 
hypcptotdc, u far aa the anotbetk compeaujd 
Ita^ i» conceronJ Tfee mofecuUr life of 
tutocaloe for ccatopfe, U 366 therefore an 
botonic solution 'vouVl haw the ctrenfth of 
almcat j dct cent Our routine acrfoiicKu are 
rauchwtsler Therebtlvelyquklcerdlfruawo 
of a amall volume of a mote cooceBtfated 
soiutioa may also becoroe couaterbaiiBced b\ 
tbe Ur|er furtace of a greater quantity of the 
more dduted solution The imparlartee of the 
tbe of the tea or pthe surface troed net be 
itreaed It b exceedlBglv rtiXIkaJt to perform 
nset rrperlowQti in thb respect In (he 
course of our tnvesUKatloea we injected > 
guifwa pip with half the lethal dose of a o 5 
per cent tutocaioe solution into the snbeutk 
of the abdomoL ontt as Urge ao area as 
possible Both animab died allUn 45 oun- 
utea. Beskka thb. the coDCcntratloo in the 
blood of any fhni potaoo b infijjescrd b> the 
proportion (jetwren the rates of rcsorptloB and 
of detoxification or excretion, reipectrvdy 
Local ancstheucs arc quidJy detodcated and 
neijtralbrd by the orfanbm A rabbit for 
rtamplc b aW to oeutrafire 3 raflllfratiu of 
procaine or 0 1^ mQUgrsm of pantocaine each 
mujule per kiloRram of b«ly wd| 4 it fflL 
Sdunkit) Ifl thb iray the full lethal dose is 
made hannlesa In about t hours WTUi so 
quid, a neutjallsatlos it seeiaA to be open to 
Anilrt whether a moderate accefermtkm of re 
sorption wBl coostitote an actual danga 
Moreover the loaic actioa of aar agent does 
not crdaiivtiy depend on its cooceotratlou In 
the blood Of course there are potsons the 
to-oc aetba of whiuh is directlT pToportiooal 
to thdr coocentratioo In the wowJ—iBoat of 


Ih oarco<{c3--wfthothcrpof»n4,I»*cvtr h 

dqicnds on the proHoct o< coocentnuwo sad 
ihimtitMi of ictirm “nib mcam that a lower 
roiKenlnatlon if U acts for a vifboent Wnjtb 
of lime }na> produce the same cff«( as a 
higher tcsKimlration acting for a s^er time 
(SlarLawtelft-Rcst PohJ) Thb pbenoiDeiKe 
la caused by the fact that U taLei a certain 
length of time tor the cefis to store aa rffioent 
amount of poison from the surrouadin* Adds 
(rfectK-e fixstloa storage. cumuUtloo) la 
thb wsy a more dfluted solulwo if it b being 
resotbed over a longer period of time may 
uwler certain drnuDat inert, prove e\ en wore 
harmful MottONcr a cefl ihowlng greater 
avidity for a certata poison b not oecsnrfiy 
the more senxitivt one It b even poaaiUe 
that bylocrraaujx Ihe cDocntntion s^erSr 
wQl be cofnpeflea to take up greater amouoti 
of the poison— cdb of Bver iDU»d«,\i(Ja^s~ 
which are Im luKcptlble to bjuiy by it and 
to ihi* way the higjKW tfcudllvt nme oQsaiB 
actuilybeqwrrd 1 1 need oot be ecaphasbed 
that tbs b pnoftiie mIt withn certak bnhs 
nhkh art oetarminoJ b> a favunbie or ea 
itTorable nUikic betvm the ma cf r^ 
sorpdoo defOTkatbn, aodeaccretinn cuttub' 
turn and other ftacerv a pvt of ahsdi 
ve iBetuTrMie beyond the range ti behig 
understood. Aa a tnalla of fact, in inlaal 
nperimenU the ooiateQatioa of these bdon 
b i&di that the tafloence of cooceotntkai 
upon lorkity cannot be demonstrated As to 
homan being*, we do DM wish at this time to 
draw pcailKt inferences 

j Thai lie aile of the subcntaneoc* In 
jfctlon b not a fsetor b ool surpnalng if 
rcsorptloo takes place cxdusfrefy hiW hbod 
chiufirfa. allhoui^ on the neck resoepboo b 
proioifr qidcker becaaae of Its aboBdaot 

blood supply If resorption were to take pbet 

by way of fysophadca too, reaorptkn *5^ 
be qufdcer from sites connected by a *1^ 
route with the thoradc duct Atanyr^ »e 
ollfanatc tilffereacea are so shfd'l that 
cadixly ovetcotoe by the kveCmg acti^y « 
the orcxabBi Here we do not deal *ilh I* 
of direct difloiloo toto the central 

aervoMa iy a t q n if the anesthetic h too 

near to the spine, as thb b act a proWaa ^ 
totfc actwoln the pfiam*aJc*ical rvx: et 
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the ^^ord The cunous frequency of fatalities 
following operations on the neck done r\ith 
local anesthesia has heen diseiisbed alre ad\ in 
the earlv part of tins ji.qnr 

4 J'rolrattcd Iraclional administration 
grcatlj reduces the toxic action of local anes- 
thetics as could be foreseen from data 
gleaned from the literature and from knowl- 
edge concerning the pharmacolog)' of the 
compounds in question 

As stated, we do not maintain that our re- 
sults posituel} apph' to human beings The 
administration of small doses c\ en of concen- 
trated solutions if necessary', is probablj safe 
If ho\sc\er, large quantities are to be used 
the diluted solutions arc adcasablc, since 
among other dangers that of o\crdosagc is 
thus minimized ^loreoc er it is objectionable 
to charge the organism wath a heamcr load of 
poison than is strictly necessary' how c\ er mild 
this poison may be It seems to be expedient, 
too, if a considerable amount of anesthetic 
solution is required not to administer it at 
once, but rather in fractional dosages 

SUiIJLAR\ 

I Acadents of local anesthesia are to be 
dmded into two groups (a) true intoxication 
resulting from overdosage and (b) acute 


shock, the pathological mccliamsm of which is 
not will understood 

2 Til animal cxpcnmints canation of the 
(hgrtt of dilution and of the site of sub- 
cutaneous injection did not noticeably influ- 
ence the toxic action of local anesthetics, 
whereas fractional administration of a total of 
three to four times the mimmal lethal dose 
o\cr a period of 2)^2 hours was tolerated by' 
the animals without any' serious untoward 
clTcct 

ItLI CRCN'CES 

Idxm Sur(;,G\nec lA Obst , iq^iS, 60 bjs 
nit,\cs Dil Lok'ihmesthcsia, 1014 
i>i Takats J \m M /Vss , 193S, 00 15S4 
H \CKJSBRicii Zahnai-rzU Tortbldg , JQ12, Nos 20-21 
Halle Irch f Oh run , Nasen - u Kehlkopf , 1932, 
113 107 

IlArRTLL. Die Lokahnacsthesie, 1920, p 30 
Marges \c Rcc de m&l xet, 1931, 107 7S3 
Martin J Am M Vss , 192S, 91 555 
Mater J \m M Ass, 1924, 82 877,1928,90 1200 
Mr\LR and Gottueb Cxper Pharmakol , 1933, p 6 
PoicHET Quoted b\ 7 unz Vol i,p 125 
Schmidt Schmerr, Narkose, Anaesth , 1931, 4 277 
Schoemaker Quoted b\ Seeger 
ScuLBCRTH Zenlralbl f Chir , 1933, 60 1S72 
ScKLU MAN'S Kbn Wchnschr , 1023, 3 676 
Selger Arch f Ohren -Nasen -u Kehlkopf, 1932, 
133 49 

STiRLXssTcrs, Rost, and Pohl Toxikologie, 1929, pp 
412 and 3 

AVeischer Berl Tieraerztl Wchnschr , 1931, 2 829 

\\ rcii IN'S Quoted bj Seeger 

Zlnz Pharmacodj namic sp&iale, 1932, i m 



CLINICAL SURGERY 


FF£)iI THE DEJ>ARTUEAT OP SORGEPP WUISIAM STATE USIVERSlTi 

JEJUNOSTOM^ AS A PALLIATIVE PROCEDURE IN INOPERABLE 
obstructtvt: carcinoma of the stomach 

URBAN UA£S 11 D K A CS New Otixisi, Lo^nkUM 


J EJTJNOSTOMA which Ii ihe cratloo erf aq 
AT taSdil opening In the irppa pwrt of the 
Jejonnin for the mtroductlcn at noiidthmcnt, 
li 1 prxedare which ■ occaMoniDy oterfaJ in lo 
op«ible ob»tnictlTt carcuKgn.t erf the atomach 
It ii A ihort irtd dmple opentlan wfafch cu be 
done tinda- any type erf aodthena, thoi^ the 
writer • prefenice b for mtroca orfde and ozygm 
or ethylae anettbraJa The decbkD u u> tbe 
agest to be eiopkived depeadi doefly npoo the 
paUent » cocditm and the roraeoct a ovb dedna 
The <nenUoa k perforaiea Id the /oOnraig 
Ae^ (ij lodiloo of ute thdotoeo (t) e^loratioo 
erf tine tbdoam, Ideotlhcatkc and extoiDilB' 
tlco of the ^hmami (4) d^nldon of the groorvor 
chumef In i^ch (tie le/ucoatomr Cube ft to Oe, 
(5) to aenioc and InfoidmK of tne ^eioDoatoniy 
tube, (6) doeore of tbe abdominal wall 
1 rbe abdccaen ta opened throofh a left mn 
median fndafoo, about 6 lochet kr^ ti>e k>«er 
limit of which LA 00 a level with the umbOicna A 
Toedan Indaton may be oaed. bot an (oc^oo 
aLghtly more to tbe Idt gives a oetter expoaore of 
tbe ^ejnnnni, whidi occupto tbe left bypogaa- 
tnnm, and permit* a mnre wirisfartory erpkn- 
tkn erf tbe abdominal cocitenta. 

1 A careful expkntlcei of the entire abdomen 
•bould Dot be ot^tted In any ca*e in which the 
patient’s coodition warrants tbe additional tune, 
even though all the rilnwwl and laborjtocy evi- 





dence should Indicala that do pirocedure other 
than jeJuDoatomy ■ poasfble. Jejaooatoctij as we 
shall p^t oat later ts frin^ a last rt*^ and 
wfaOe It a de&u tdy mdia ted In a tzoali nom^ of 
case*, ft sboold acrer be dene until a carefol 
optoratkn has nudn it ffii no other pto- 
cednre Is feasible 

y The tgjper j» fnebea of tbe Je^nnam 1 * DOW 
•D^t fix and Idennbed This pcctioo bes ]«t 
data] to tbe dnadeno^Jansl Junetlco and b ojaly 
IdcQtibed by Its nladcA to landaarfc and to 
theLguaeot of Traca, as well at byitspcifthiiai 
rttatm to the «efT«yi lumbar Tertkn, to the 1^ 
of wfaid) k iks> As toob u tbe bowel a breo^t 
op Into the womd, tbe root of tbe m ejea tay is 
palpated, m the coethod of Ifedi) to 

deienolM that there is do twist In the scamvoy 
Tins precaotkai a ex ceedkaiy Important if the 
bowed iboold be twuted, ana that uot iboold isrf 
be df KO vertd, tie )eJanoaUwiv tube wooJd be Id- 

•erted In the wTcog directico and feedmg * cold be 
unpoanble Foflowmg tha WLestigatKo. and the 
ontwfstlng of tbe bowd If that sboold 

DeeesMTy erf the fcfanmn la wit ch the 

opmbon Is to be done b hdd oat erf the wcemd 
(Rg i)b7anlnte*thialdajiip preferably robber 
covered, with a serft gxing, whidi b so apphe^ 
to exte^ well beyood tbe cpmatfvo field Jx 
bowel b then mrronBded br game packs wMct 

have been dipped m warm lahne solotKo 

4 The gnxtre In which tbe 

to Ee a Indicated on tbe anUmesenterK waa « 
the gut by tbe appbcatioo of Albs f°r“p‘' * 
better by long tartVxi sntarea <rf dlk (Tif sj 
Sutures ao leas damage to tbe bowel wall, and an 
useful later In fastenuK the iejanosComy tube m 
poatfon. The groove m which the tube b W 
shoold be at least 4 incbes kng 

the mom secmely b tbe tube beH In pbee and tne 

ta* hlely a leakage to occur 

5 A stab ww^ half an Inch loo* a madc^ 
the Intestmil hnnen i inch above tbe lower tr»c 




Fig 2a 


I ^ lymg on wall of jejunum, in groo\ e out 

lined bj upper and lower traction sutures held on tension, 

tion suture The opening must be sufficiently 
large to permit the entrance of a No i6 French 
catheter, but not large enough to permit leakage 
about it The tip of the catheter is mserted into 
me stab wound and is pushed down into the 
intestinal lumen (Fig 2a), parallel mth the in- 
iKtinal wall, for 2 inches or more It is held in 
place at the pomt of insertion (Figs 2 and 2a) by 



Fig 3a 


after it has been inserted into lumen of bowel and fastened 
by transfiiion suture, a. Cross section of jejunum, showing 
tube inserted into lumen and fastened m place by trans 
hxion suture 

Fig 3 Tube fanned in groove formed bj fold of jejunal 
nail Bunal accompbshed bj continuous Lembert sutures 
a Cross section showmg the tube buned m the nail of 
the jejunum 

Fig 4 Closure of pentoneum and fasaa after fixation of 

jejunum to pentoneum bj upper traction suture (indicated 
b\ arrow) Xote special mattress sutures of silh to close 
aponeurosis of rectus muscle 

a plain No o catgut suture which transfixes both 
the bow'd wall and the tube By the Ume this 
suture has been absorbed, the openmg has accom- 
modated Itself to the size and shape of the tube 

The tube, as it makes its exit from the stab 
wound (Fig 2) lies along the surface of the intes- 
tine and passes through the untied ends of the 
uppier traction suture Both the upper and lower 
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tnctkxi sutarei ue oow held oa teooon, tnd u a 
result of tMi maoetrTTT time li fomml > cfamnd 
or gnxne in ikhlch ibe cstbeter he* The rfdgcs 
forming Uw sides of tWi jixme tre wtinped U>- 
gether st the top over the cstheter wlUi t con- 
tmaotn Lembert sutare of ulL (Figs j tod js) 
The serosal coat of the intesdoe tnos forms a loog 
chsEod in which the catheter Ues The Infolding 
b cained do«n mcB be^ood the pout of entry 
of the catheter so that any baiage into the ab- 
docunal ca\Ity b guarded agah^ The lower 
Iradioo sutare b now tied and cat The upper 
sntore b paaaed throoah the perltooetun the 
transversalLJ foscu and wp^osterurtbeathofthe 
rectus musde before it b also Oed and cut By 
ihb transfinon lUich the upper end of the mtes 
tietal chan nei IS attached to the penConeol sorface 
of the aoood attachment is msde at any 

coc\aucnt point so the mosKn there being len 
tctisKei,asarule iftbetobemaLrsItsrdtlhrcmgh 
the middle of the motion 
6, Closure b cflccted in tios The pcnlnoeal 
byer cs doeed by a cootmooui stitch chromic 


No I catgut (Fig 4) and the anteiioc rtetju 
Aeulh IS dosed with a senes of lOk mattios 
fuln/ei, pbetd from a quarter to an e»hti of m 
u»ch apart. Thb b>cr of antares acnei as a fse 
cantloo against wound rupture and cvbceratieo, 
an accident pecuEaxfy hldr to hap^ b i*ed 
and dcbflitafed patients Id whom the eperttiesj b 
frequently done The ihn b dosed with Ihcbel 
dips. The tnbe ti damped with a ftcpcoci (Fw 
5) or a pair of foircps and U opened only wim 
nourfshment b IntrodDced 


CCnOlEltT 

The Ebekbog itrd tectniqoe, which ku 
JiBt been deaezib^ b a simple quid raetbod of 
ciestlnf a permanent, water ^t fijtnk for feed- 
ing purposes. The prohleia b oot bow to perfona 
tha ^wratioo but whether to p e rf cmi it tod 
when to perform it It b a proendure of despert 
tkn as we have aheadv intimated, t»H it iJwU 
be resorted to only when no other surgery b 
poadble. Its held, obnoialv bveryhimt^ Its 
Bsefolocst B cmfiofd to those <•«*■** cf gastric 
ma^nancy fn which the ksfon b obstructive and 
b to localH orij cf such an ertat that the an 
the openticxi cf gastrectomy or the toore osdiil 
operaQOCi of gisiro-csterottomv eaimot be dote 
ELalfoor r ug g est i, b addidon thstb^unostoDybe 
dosH In the oae b whio tboe b soee 

doubt as to the etart nature of the gutnc bsioe, 
and tesectioo, fer some rcasoa, U 

Besedirt'ssusgestko b 1895 ttet jejuacatomr 
should tupeneae both nstxostooy and gastio- 
enterostooTv would find small apcroral today 
Tboeb itjD logic b his argumeiU, how ever that 
a stomach lavwded by a mahgnant process u not 
capable of sound digcttian and that a malignant 
fesion even at the caudla, b lUdy to be furtha 
aggravated by tbe proctsi of gastric digestJca 
Benedict s iruhcatlatB may be too bbw^ but 
there b no doubt that the opcratloo b sosBetimes 
Justifiable for in many cases the ahemstive ■ 
pmnittbg the patient to starve to death before 
osie t rv es. Tbe cboKS b ahrijw a difficult erne 
Jejunostomy doea nothing but d^y tbe mcMtihle 
cod and sometimes does not delay It for Iceg It 
does, however reboe pab, and it decs eliminate 
th« torturea of hunger and thirst, 10 that death 
comes m 1 lashlcn For that reasen it 

■boold probohfy be done more frequently thw It 
11, and most ortainiy it should be done eaiuff 
than it w Unfortunaldy it b not oa ml^ gi ® 
any cormderatKai until tbe patient is esia tinted 
from starvation arid cxcbcoa, and it ** ^ 

ton, rather tb»n the procedure itself wbLi are 
lopoeslble for its high mortality 
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Pre-operatne preparation is not necessary A 
pabent about to starv'e to death should be 
operated on without delay Postoperative care, 
aside from the usual measures which would be em- 
ployed under any circumstances, consists chiefl}" 
of attention to the tube and care in the admm- 
istrabon of nounshment The tube should not 
usualb be disturbed unless it becomes dogged 
or unless it slips out In either of these contin- 
genaes it should be lubncated wath some sterile od 
or jelly before it is re-mtroduced If the channel 
has been made sufficiently long, the opening in the 
bowel wiU be closed by vts a /ergo w’hen the tube is 
out, and leakage cannot occur Re-introduction is 
easily accomplished by gradual, gentle pressure 

Water can be given in small quantities through 
the tube within an hour or tw'o after operation, 
and feeding can be begun withm 6 hours The 
ideal diet should contam all the essential food 
elements, and should be at the same time bland, 
non-imtatmg, and easily digestible Such a diet, 
as Wolfer points out, was devised by Iv^y and his 
assoaates, and to them must go the credit for 
studjnng the subject of jejunal digestion m all its 
details and for devnsing a diet which is ample for 
nutnbon, which preserves the water balance of the 
bodv, which prevents intestmal imtation, and 
which avoids deficiency states Then- formula in- 
cludes milk, cream, sugar, flour, peptone. Ringer’s 
solution and water, to which are added once a day, 
to supply the necessary vitarmns, orange juice, 
egg, viosterol oil, Hahver oil, and y east It is also 
recommended that gastnc juice obtamed by 
a^pirahon of the stomach should be rmxed with 
the pabulum 

The secret of success in jejunal feedmg is the 
admimstration of the formula in small quantities 
at short, regular mtervals, and at a rate which 
does not exceed the rate of the passage of the food 
from the stomach mto the mtestmal tract m the 
normal process of digestion The amount of food 


should be increased v'ery^ slowly, and mtestmal 
cramps, diarrhea, nausea, or similar synnptoms 
should be taken to mdicate that too much food is 
bemg given at one time or that it is bemg giv’cn 
too rapidly 

We have found that the barrel of a Tnumph 
synnge serv^es as a very' satisfactory funnel for the 
mtroduction of the food (Fig 5), and this method 
has the added advantage that the patient can 
feed himself as soon as he is able to sit up or move 
about If the catheter has been mtroduced 
sufifiaently far mto the bowel, leakage or backflow 
of the food cannot occur, and if the jejunostomy 
channel has been made sufflaently' long, digesPon 
of the abdommal wall by' the jejunal jmces is an 
unhkely contmgency 

These are the cardmal pomts m the operation 
of jejunostomy It is a procedure of despair, but 
at least there is this to be said for it, that if it is 
done before the patient becomes too weak to en- 
dure any' surgery', it is not m itself a lethal opera- 
tion and it makes the final days of hfe more 
tolerable by freeing the patient from the suffenng 
of hunger and thirst and pam Furthermore, if the 
mahgnancy is of the slowly advancmg type, and 
if the operation is done at an elecPve time, there 
IS no reason why' feedmg cannot be contmued 
almost mdefinitely' by this route, with a corre- 
spondmg prolongation of hfe 
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Ru^rr or a >,Dr OmAnof k» RirAot or tth Axteejoi Chjoal UaucEn 


mujs C C\^fPBrLL,MD 

R upture oc iD^^alnncnt ol fuoctloo at the 

cmml, Eoeikl, uid Uterml llguneriU a of 
rue occurrence when compared with io- 
jariceof tbe*onOuoarc»rti£flje*. Acute niptnre 
of ibeae hcunenta U often imlted b; caQ^ry«tl\c 
roe*jure» tad uadoobtcdly there tre liwtancct at 
petcticuffy nonnaf fimclfoo In ipite of aoo-unlon 
or ckmfatMQ ahich U an equation of lodivldail 
cocnpenMtkm. Hoaever contlnoed duebibty 
wlib tratabfljty aod evidence of aUgfat fkrangc 
ment foDcmed bv acnte lymruom* from mild 
traoma, mar bo aolefy cauaed by pCTmaocot Im- 
pairment of tbcae ttructorca. No btce U aa 
effidenl or ai normal vben there Ij de&cknty of 
time UguDcnta aod repair la jodtcated aben thoe 
U only tbAt diaaHBty eapedally In athlete* and 
lalwf^ if jt CM be accoeipbabed by a abort aod 
ibaple pmeedott. 

Enstiih obaerven rrcognla Injorln of the hga 
menta, aod operatic e meaaorea bii\ e been deM^ 
br Her Gmea and otbm, for their repair but, 
u bv ilr Naugfaton Dunn aod Mr 

Roiid^ Briatow Is thdr recent nrtldes read In 
tMa country, they do not regard Inhtrr of tbcae 
atroctorei « aaa oxtaequence. Hawvxar It U 
admUted flat the exoifoa of an offeodu^ carti- 
lage doea not gfre too per cent e^ceOent reanlts 
the percentage m a laige terlet of caaea vaifea 
froca So to 90 per cent Sotoe of the laBorea can 
be attnbut^ to error in oprratiNe tedmiqoe and 
traumatic aithriUa Induced bv repeated inlury to 
the }afnt from a detached cartilage, but tWe » 
rmdo nhfifny a cmalJ percentage irhlcfa preaeoC 
■ymptoDia at sudden diKilacenKnt or locUng not 
so a e v ae as m a typical cartilage but oidtc 
definite after the removal at a diapUced cartJage 
Occailcaiaily normal aemQunar cartilages are 
loazni Mt operation ajeodated aith tmdoe ladty 
Of rapture of the crucial or latefal hgamrats 
Abo, tl»e ta a mall piercentige whidi present 
aymptom* of relaxed bgameots ajthout definite 
Dgns of dapbcsDcnt or injuries of the caitilan 
Eiploration of andi jomt* la often made with the 
remcrvmJ cf a rdaied cartilage’ or a fat pad, 
without relief 

Eo%evtT when there b a rupture of a I^mment 
or ondufi rcbiiaboc folbsing partial mptore, 
there b In most mataners dispbLcmient cr liac 
(ure of one of the cartilages Impaimjcnt of the 


FVC8 Mnmo, Tcv\caacE 

an texlor cruda] and mokl ligMKS ta b tmoda ted 

with Injurfcs of the fotemaT cartilage, while ua- 
painneflt of the poaterior crocal lateral Bga 
oenta la aawxatcd wflh In/one* of the ertenai 
BCfflOunar caitfkgea. 

In a aurvw of j8j cases of deran gau e n t cf the 
Ixjee-folnt there acre 30 In whim there *ai 
anffiaent evidence of figaimtocia lugadrtoent to 
wsjTanl oprratfve procaiara to repair these 
atructare* 

Only the anatemy of tlv lateral, and 

entdai Ilgametits of the Lnee ^t wd be brfefiy 
revieaed 

The mesfal or Internal lateral lament b at 
tacbed abene to the femv hut bekrw the ad 
ductor tubercle and bdow to the poateilor pollen 
of the iiOner axpect of the tiUa to maoma strf) 
t }4 laches below tbe )cfat Une. 'nib hfuacat 
b dtuated wtil posterloriy and b the^ 
Inebes kaig and frw i H to x laches vide. It s 
Intimately amrialed with the btennl vrmB'ffar 
OitOage and some cf the fihes of tbe MihB 
faitenas an attached to the medal lurface 

The btenl or rOeraal hgameat cf the koet 

C t b dliTded Into tvo parti, the aalasoc or 
Bgament tod the poatenor or short Upmcu 
The an tisior rues abore Irotn the ertemsl cocdyic 
of the fmnr Just anteoor to the fasertioo of the 
crtcrnal nl tbe pitroc&einiua aod b Insated 
below into the bead of the hbola tntfricr to the 
ityUd prensa. Thia hgatoent b a thkk curd 
about s by 3 mche* m length The poatmer or 
abort laamest arises from tbe eztaiuJ ccodjb 
of the ftmor postedor to the long hgament lid 
u Bsertid into the atylosd pructs* cf the fib®^ 
Both OgaiDBotJ are s^uiated from the Joint by 
tbe pcgilileuB tendco and are not m any manner 
aaaxdated with tb* ertemal ae m hm a r caxhl'J' 
locaticM of the kteraJ Iigaroent la paxiiW 
with the mesial hgament sreD on the posta^ 

aapect cf the Jant therefore, the jne*aJ and the 

Uteal hgaacnti m. additloo to tbe hmlmu 
kteial aod moxiDoit, lumt eitmswi « 

the tnee-joHil, and are thos on (coaicsi wba the 
Jouit a CTtended When a DormaJ IJie* » 

hiUv extended, no iDotMO to other Bde w posftUe 

as both hgunenti are 00 toiBOQ , . 

Tte anterwt crnoal hgament u atudied teww 
into the upper snrfare of the tiWapBt an teller to 
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the spine of iFe tibn, and abo\c 
into thepostcnor portion of liic in- 
ner surface of the c'ltcmal cond\ le 
of the femur There is an allacli- 
raent to the c.\tcmal cartilage at 
the lower c'ltrcmiU of the ligament 
The posienor crucial ligament i« 
attached below to the upper sur- 
face ol the tibia posterior to the 
spineand thepostcnor capsule and 
passes upward, forw-ard, and me- 
sial to the antenor portion of the 
intercondv lar notch, where it is at- 
tached to the antenor portion of 
the external surface of the internal 
cond\ le of the femur V small liga- 
ment passes from the postenor por- 
tion backward to be altachcil to the 
external semilunar cartilage, which 
IS known as the ligament of Wns- 
berg 

The antenor cruaal ligament 
preients hx'pcrextension and is 
tense when the knee is fulK ex- 
tended The postenor cruaal liga- 
ment prevents backward displace- 
ment of the tibia when the knee is 
flexed and is tense in extreme flex- 
ion 




The most frequent mechanism of ‘ 

m]utx to the mesial and antenor 
cruaal ligament of the knce-joinl 
>s the same that causes injurv to 

Vernal semilunar cartilage, shght flexion wnih 
Sudden abduction and external rotation of the 
tuiee Tbemostfrequcntmechanismof injure to the 
external or lateral ligaments and the external semi- 
unar ^rtilage, are forces in the reversed dircc- 
oon, shght flexion, adduction and mlemal rota- 
tion Sudden hx'pcrextension, as in the tackling 
01 a leg from the antenor aspect in football, may 
^use hv'perextension with injury or rupture to 
l“^°J^cnor cruaal ligament, or where the hmb is 
nxed below the knee and the knee is hj-per- 
^^^ended with the momentum of the weight of 
tile body m action, as mav' occur by stepping 
into a post-hole Rotation, twisting and sheanng 
jorces m the knee wall rupture one or both crucial 
iigaments and also the mesial and lateral liga- 
ments 

^^Tien there is a displacement of the internal 
rartilage, subsequent injuries can obviously injure 
tne antenor cruaal and the mesial ligaments, the 
alter being mtimatelj assoaated with the mtemal 
cartilage In fact, in all injunes of the internal 
cartilage there is almost alwajs defimte evidence 


He I medial mnsion 

pw ing acce-'; to antenor compart 
ment of the knee joint 


rig j Du'M.'cUon of stnp from 
tendon and capsule according to the 
dcscnption given 


of trauma to the internal lateral hgament, as 
denoted by tenderness over the attachments and 
often throughout the hgament 

The status of the mesial and lateral ligaments 
of the knee-joint is brought out in the routine 
examination walh the knee fully extended, if the 
ankle is grasped with the nght hand and the thigh 
fixed vnth the left Lateral, rocking motion of the 
leg bx' the right hand will give excess motion ex- 
tcmalE if the internal or mesial hgament is 
ruptured or elongated, if the lateral ligament is 
ruptured or elongated, excess motion can be 
elicited internally Exammation of both knees 
should be made for companson, as there are cer- 
tain loose-jomted mdiv'iduals in whom undue 
motion IS present 

n the antenor cruaal ligament is elongated or 
n^tured, the knee vviU ghde forward on the tibia 
when flexed to a nght angle, and to some extent 
m fi^ extension when traction is made on the cafl 
of the leg with both hands Frequently the ex- 
cursion will be as much as ^ of an imi In all 
cases of complete rupture this test is defimtely 
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® Nch ligament drmn Fig 7 New ligament drawn 
rough tunnel m the libn through tunnel in the external con 

(Ijle of femur and made taut with 
the hnce flexed about 150 degrees 



Fig S Attachment of superior exten 
Sion of the ligament to the periosteum 
and fascia lata 


teum, about 1 inch below the upper ixtrcmitj of the 
Dm and parallel with the joint bne If the tissue is not 
nioentlj firm, a tunnel ma\ be made in the Ulna at this 
JWinL An arteij forceps is then passed through the lower 
cision dose to the hnee, emerging through the upper in 
Sion The upper end of the fascial flap is grasped bj the 
brought through the tunnel in the dense fascia 
St After this the ligament is draw n tight and 

Itched as high as possible to the margin of the fascia lata 
1 been dissected The limb is held extended 
’^'bh adducted dunng the operation By passing 
e tascia through the tunnel a \ cry accurate pulley action 
n be made, which permits cffcctite tightening or taulness 
01 the capsule 


Apparent impairment of the mesial and lateral 
gaments is frequently observed after depressed 
ractures of the mesial and lateral tuberosities of 
^ tibia Such fractures do cause mstabihtv 
''hich IS entirely due to loss in continuity of bone 
3nd not severance of the ligaments Correction of 
his condition can be secured by a wedge-shaped 
Osteotomy ■mth the transplantation of bone on the 
epressed side after restoration of the anatomical 
^hnement by elevating the tibial plateau to the 
normal plane 


Only rudiments of the cruaal ligaments remam 
after complete rupture, therefore, a complete re- 
placement must be made vnth other Imng tissues 
of suitable tensile strength In the past we haxe 
always employed a pedunculated strip of fascia 
lata from the outer aspect of the same thigh to 
replace the antenor crucial ligament, as desenbed 
by' Hey -Groves Following this procedure we 
have had very satisfactory' results, but there was 
often too much local reaction, which made us 
think that possibly the procedure, often associated 
with remov'al of the internal cartilage, was too 
much surgery' to one extremity Therefore, the 
following opera tiv'e technique w'as dev'ised 
A longitudinal curv'ed innsion about 6 mches 
in length is made parallel with the quadneeps 
tendon, the patella, and the patellar tendon for 
complete exposure of the knee-joint DissecUon 
IS made into the joint cavity throughout the en- 
tire incision and the mtenor of the joint inspected 
the carulage is excised if impaired If the cruaal’ 
hgament is severed, which can usually be deter- 
mmed on inspection, repair is made by dissecUng 



surgery gyneooloc\ axd obstetrics 


akotpedldtitrlpoffuaa apjule uad tendon 
Inm the lituml edge U the tecaior nhoul /i of 
m Inch in tfliinetef nz>d 3 indxn In length. It b 
daKcted Irotn abine downmard to the etUcb- 
ment of the capmlc to the tibhu Thb unp con- 

Una \ err ttioog teatfinoot tiwae from the andmi 
border of the qoadncepa and patdiar tendoia. A 
6 miUiiDeter dm hole b thoi nude from a pifnt 
on the anterior toterral rorface of ibe inner 
tuberority of the tibfa about iK bichei below the 

Joint andemoyealntheWntattheQormallowrr 

atUduDCDt of the anterior crocbl hgameol in>t 
anterkr to the aplne cf the tibia The Mine drill 
£i then Inaertcd Into the Inlerct^ylar notch 
through the pocterkr portioQ of t^ eztefnal 
cmdile cd the femur eT u ei ^ ng under the «atT. 
ahove and poalcrloe to the e\t«m4l cnod^de. A 
t iocb Incin^ Is then nmde o\er the point of iht 
driU with dWetloD down tothebooeit thlapofni. 
A nsricM iteri wire Wip h then passed frotn above 
doenwird through the drlD hole hi each bme and 
the cod of the pieduncniated dap brouhl through 
to the superior rot of the tunori In the rriemal 
cood>leo(tbefcionr TbedapUnow<^WQ\cry 
Unt With the Lsee In about 140 degrra flerioo 
About 3 Inches of the strb should etUod b^'and 
the tTwinel lod is Btitehra to the periosteuai and 
faada latsu Both vouxtds an now eioeed 10 
routine manner and a posterior ephnt fyiied 
with the hM« m fuQ ettearioo, whlu further fat- 
creases the tendon on the dc* UgaroeoL The 
UgaiocDt replaces anatooucallj the aotenor 
erode] Bgacoeat. and there sbo^ be no undue 
antenor ghdiog d the titoa 'shea the Bgunent Is 
attached above The operation requires oolj a 
few minntes and is atteciied with much kss 
reactwo than other measures we ba% e previously 
employed The after-tieaCizieot cooalsU In firs 
tkn by a posterior ipilnl for a pertod of s woeta, 
when acln e and pissii e motron Is losUtuted 
Thwe were JO casea, as aberse stated whichre 
qnired repair of Itgamenta, iJ lor rupture ca 
ci-kkatce of larit> cf the nieiMl Bguoent and 18 
fer mplure of the anterior cmcial ilsameBt. In 
only I aas the procedure earned out for aadde 
kuty ol t^ anteTics- cmnal tsaiseo t 
The operation aa just described for the itpah 
of the mesial hgwwBt, waa ettpioyed m 6 cases. 


3 of which gave pieriect reajlu and In j ii a too 
eariy to determine the cad-result. Of the 5 ta 
which cider proced m es acre cmplojed, t sere 
exteUeat results, i complahied cf aocDe pua and 
dlaabsliiy alto a yetrt, but aistaipttr.td»asa. 
pared with former cooditioo One could not te 
traced. 

Of the 17 cases la which the anteacr owial 
hgamest wta ruptored, the operailcsi described 
was nsed In 9 with spjpireit ncellent retnhs, hot 
more time should eianse before coochakia ctn he 
reached. 01 the to In whom hgamenU we re- 
paiiid, 9 aert ccllc« football pWjers and ibcir 
cdociticu dqxaded largely upon their remn to 
the game. Sc\ cn ol them « ere able to le t ora the 
followli]giesaaa,froai6to lomonthsaileropoa 
tioo though were appsrtnlfv normal alter f 
or 3 mcmthi. Tfce nsult m i n too eariy to rv 
pon. One case, a {armer had a aecooef icjmy 
with apparent njptnrc cf the transplanted fssria 
fata apOTl 6 moolhs after opmjliao, and 0 a 
pTobahie failure. The when had exteOenl in- 
sults. In 3 cases of ruptore of the anterior oucLil 
ligament & wtdd) the fascia laU was eto^ed, a 
fai^ besnatotna ociaut ed. sUch deb) ed hedng 
but £d Dol npptsi to lifect the eod-resolc. Is i 
a superfioaJ ahsress appeamJ crvtr the tbi}h 
where the fascia lata wu retoovtd, but besbd 
promptir aflo’ drainage Two ettea ohaerved 
lajsetSitely aftff Injury ^ usiudered u 

this series In t esse tM ruptured anterior cnriil 
ligament was autui t d with renflent lewh, aitd 
In 1 the rsptmed mesfaJ ligament was ntored 
with ctceflent resoft 

The advantages of the proccdiirrs descrihed sn 

thdr rurene impbclty minlmiim trinmi. 
sl^wter Indskns, and decrease iq the tune of 

operet/wj though eiceflent results may be secured 

by other methods bereixi mentioned. 

The repair cf these hganiaits fa more nrgest ua 
aiiJetes and In those whose ocenparioo requires 
st re nuous hhor Hoaeia- hi a so»B preporisw 
<4 aB tmunwtsc knees, posjibJy 10 
TMtoratioo of ruptured ligaments will re s teri iDj' 
Improve the nid-resdts, espeebUy d the iwo- 
cedaret emplcrred can be csiried out rsfidl) and 
withuat undue rntra-ortlnilar and crtra-srtinuir 
reactfoo 
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M ich lu-- iKin liotu Ilmnmh lln i.o 
oiH-nlni. tlTiiri' of MiiXL.in- pnholo 
pi'-t'- iml riH iitpitinlopi'-lv in tin. j'T't 
('(Mill tochnfi tin nnn\ riinlrunr-i.il in 
the IrM iif llunor^ ot Ik'Hi. Tint minli nion 
v-iirl nutl' to Ik. iloin di ir tn in\nm nln* In-- 
mil the rnn njiortN .mil ilncn'-'-nm-' conn rump 
the clmiol anil imln'K'piril entile lU-'vrilHtl In 
1 ninp in jo’7 iinilcr tin innn of (lininc nulo 
thchomi 01 Nine tint ttnn furK niinnr- 

oki run rcikfrt-i ha\c npptnri.l inint oi them in 
the \tnonnn Iiicnturv tiniiir \.iri<ni'- titli- '•iicli 
as Lwinpc tumor, I mnp s '•nnunn, tniloiUchn 
medomi ditlu'-e t n'lotlnliiima of hone iiinlifTer 
entntcri roiini! cell vareonu of iiom etc lln 
diapninn in moct of iIicm cacf' In^ luin hif-cil 
upon 'Inpmpluc cenkncc nnd nncro-nopir i\- 
amtnition of i)io]>-.\ specimen' or t \in upon dim 
cal hi'lon ninl '1 npnnis nlone KcHtueh fm 
of the can's Incc conn to nccrop'C KolcKlnc , tn 
his intinypr.ipli on Imnc 'irconn s \s .i pen 
cral rule the jnticnt is lalen lunne Infore lernitn i 
lion vhire he rem.iins until ilenih necrop«ns of 
'uch patients are scarce In io>> Melnick found 
onK live jKistmortem re)H'rls m lln litcr.uurc le> 
vhich he added one \t least 4 more ciicr- Inie 
been recorded m tlic liicriture ilunnp i<)-,t, i h\ 
l)c hantn, and , hi Connor I,\en among ihese 
there arc sonic nhidi include insnflnnni ilclail 
and in one of them (.Secamorej the diagnosis n.is 
not. supponetl h\ the histopiihologic.il Imdinps 
|n an excellent cniicai rexicw of the subject, 
Hirsch and Reerson jirescnl con\iiicmg teidtnce 
to support the opinion tint mam published cises 
of so called Lv mg s sarcoma .ire realle bone me 
{^lasts from pnmarv carcinomis of the lung 
^Lir annksis of the cases jiuhhshcd as cndolhe 
homa of leone pnor to 1022 shoees that none of 
these can stand, on the basis of the data gi\cn as 
unquestionable pnmarv tumors of leone and in 
tuanv ca'cs the dcscnjiUons mark them almost 
oertainlj as metislatic carcinomas Colville and 
o tills ‘ stronglj suspect that adrenal ncuroblas 
tomas V ill prove to he the jenmarv growths m 
nianv of the cases ” 

In view of the vaned histological picture pre- 
'enicd by difTcrcnl cases of I wing’s sarcoma and 


llu jio'sibililv of eotifiisiiin with certain meta- 
st itie tumor', it seems wise tobise ge'iicraliaations 
witli re'gird to llii' ivpe of tumor ujion data dt 
nvtil iTom cases tint litve tome to nccropsv In 
'iirli ri'ts OIK c.in at lns| exclude ncplirogemc 
neojil-sjus (bv]Hnu iihromasl, .idrcn il ncurobl.is- 
tomis mil broiuhopemc c.ircinomas, provided 
the' ihs'cetinii Ins been carefitllv done ami the 
lindmgs re-corded 111 siilhcicnt detail When the 
lungs contain large or extensive nictastascs it is 
not ilwavs ]>ossil)le to exclude hex one! the shadow 
oi .a doubt tin LVistcnce of a small bronchi.il car- 
emonn and a nmlitcral di'tnbulion is stronglv 
siigce stive ev ideiiee in Us favor. In the case' here 
de scribed the triinl svnimeiricnl distnbution of 
inelistases the umformitv of sire of the tumors 
in the lungs md the lad of demonstrable involve- 
ment of mv of the bronchi argue stronglv against 
this ()0"il)ilit\ 

e vsr KtroRT 

Nil <>si,4i 1 nnston Hiiipinl A mame-tl vihile 

iMiiwin 2; tin-" di-sipner vii' lust 'Skn at home on 
Jininn 14 1933 She was Ij mg on her left side with lioth 
tjiialis lli.trd romphininp of sev ere |Kun in the right sicro- 
ilmc iTgion and in the nehl leg flic tempenture was 
loaaekgnHs piiHi no \ smsiuvc sjwt with «omc rwcll 



llg r Roentgenogram of pcUis made lo weeks before 
devth The earliest ineolicment was in the left sacro line 
region Diffuse ineoKement of vertchne, innominate 
bones, sacrum, and heads of botli femurs is shown The 
skull, nbs, cla\ iclcs, and sternum w ere also in\ oh cd at thi« 
lime 
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Fig 4, left, Lot\ power photomicrograph from fibrous portion of biopsy speciraen 
Strands and small islands of tumor cells are scattered through the dense fibrous mass 
In this area the cells were small and uniform with dear cytoplasm and slightly 
resemblmg metastatic hypernephroma cells 
Fig S Another area from the biopsy specimen showing lobulation of tumor cells 
and small trabeculm of immature bone In some places it was difficult to distinguish 
osteoblasts from tumor cells 



Fig 0, left Low power photomicrograph from the center of the tumor of the left 
ilium, adjacent to a large area of necrosis and fibrosis (on the left of the figure) The 
tumor cells are arrang^ in fasacles between slender fibrous strands 
Fig 7 Higher magnification of section shown m Figure 6, showing the uniform 
size and structure of the cells The small dear spaces between the cells are blood 
capillaries and (probably ) lymph channels 
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grayish, shghtly vascular, dense tissue was found ptotrud' 
lag Into the muscle. A wedge of this tissue was removed. 
The cortex of the ihum was so fragile and soft that a probe 
could be pushed through it, TOth a curette a piece of bone 
from the ihum immediately beneath the protruding mass 
eras removed The incision was then closed. It is of mter- 
est that the biopsy wound closed and h^ed qmckly by 
first mtenhon and there was no sign of recurrence in the 
wound until just before the patient’s death in the following 
June. 


Eitract from tmcroscopic report “Most of the tumor 
cells are pale, polyhedral with round or oval, pale nuclei 
only occasionally showing small, dark nucleoli. In the 
lobules the cells are packed close together without any m- 
tercellular substance, hut some of Qie lobules are further 
mbdivided into alveolar structures and cords by slender 
fibrous tiabecuhe. In addition to the pale cells there are 
small irregular masses and strands of hyperchromatic 
c^ which do not have clear cell boundaries and the cyto- 
plasm is so darkly stamed that the nuclei cannot be clearly 
distinguished.* One section contains a few, scattered, 
skeletal muscle fibers near the adcrancmg margin 
of the tumor Mitohc figures are moderately numerous m 
t^ular areas (5 to 8 per high power field) 
Tmtahve diagnosis “Ewing’s sarcoma,” 

X-ray therapy was attempted but owing to the 
4 followed each treatment it was soon 

aban^ned. For this reason no deductions could be made 
Ibc raiosenativity of the tumor 
subsequent X-ray examinatioE of the skeleton showed 
extension of the disease through the pelvis, into 
lae lumbar spine, the hip jomts, the upper ends of the fe- 
rnurs, the nba, and skull (Fig i) No radiological ex- 
aoiaation was made of the small bones of the hands and 
bones of the forearms and legs 
,5® , ” progress showed a number of mteresting clim- 
w uevelopmentB For instance, there were periods of a 
nn ^ when the temperature was normal or sub- 
normal Md then, apparently without reason, it would rise 
° '*'8*®“ or higher, showmg fluctuations which sug- 

S“teo sepsis, receding daily for a week or 10 days and then 
to normal or a subnormal levd There were 
P®™^ of several days, even as long as a weeks, during 
littu “®te was evidence of general improvement with 
IM or no pam and such a feding of weU being that the 
'jould talk about getting up Not infrequently the 
P^oo of improvement was followed immediatdy by se- 
colkpsc associated with dyspnea, restlessness, and 
Brat iwiiations of the pulse The following abstracts from 
“lP™ertss notes are of interest. 

rebruaiy a8, 1933 “X-rays show an extension of the 
r““8nMcy with compression of the twelfth dorsal verle- 
rot the first tune, to^y she has bad focal eye signs 
e right eye is limited m all external movements the pa- 
i!ui ** Wed with diplopia A cerebral metastasis seems 

“dy Pulse remains high” 

rnf T '■P33 “The eye signs mentioned in the last 
, w deared up completdy irtter 4 or J days She has faded 
] 7'Wy and in recent days has lost more weight, particu- 
vT'y noticeable m the face. Severe lananatmg pain has 
present for the last few days over the left scapula 
ine pabent is dear mentally at times, but lapses mto a 
^te of irrationahty or stupor Her breathing during sleep 
p™«uarly at night Is at tunes Cheyne-Stokes m t>pe with 
nng periods of apnea Fever has been absent for 2 days 
f*ure is very werik but not as rapid as formerly The pa- 
'ei ®®fW*Wy has few days to hve.” 
one did however, almost 2 months During this 
***ne the left eye became prominent (presumablj due to a 
^ ertefict dut to cnuhlng 


retrobulbar metastasis), three soft spots, each about the 
sue of a quarter, appeared in the skidl, and it was noticed 
that the size of the tumor m the region of the left hip was 
mcreasing veiy rapidlj A few weeks before death a col- 
lapse occurred, s imilar to the prevnous ones, with uncon- 
saousness, respirations 8 per mmute, pulse 48, the jjatient 
was thought to be dying However, on the following mom- 
mg the pulse had risen to no, respirations to 20 and the 
patient was sufbaently alert to ask for her glasses and look 
over a magazme. Three weeks later, ijf years after the 
first attack of pain, death occurred during a similar period 
of collapse The mentahty was dear up to the hour of 
death except while under the influence of morphme 

Necropsy The necropsy was performed about 
8 hours after death on the previously embalmed 
body The exammation was restricted to the 
trunk and consequently our knowledge of the de- 
gree of mvolvement of the long bones of the ex- 
tremities and the bones of the skull is mcomplete 
An abstract of the necropsy record follows 


External examination of the body revealed extreme wast- 
ing of the soft tissues, flexion deformity of the hip and knee 
jomts and a partly healed decubitus ulcer over the sacrum. 
The biopsy wound was perfectly healed and the scar was 
stretched over the surface of a firm, dome-shaped tumor, 
measurmg about 8 by s 5 by a centuneters which protruded 
from the lateral aspect of the left ihum The scalp was thin 
and the tumors m the calvarium could be easily outlined 
by palpaUoD A firm node, 2 centimeters in diameter, pro- 
truded from the surface of the left panetal bone about 2 
centimeters from the median line, another of about the 
same size m the right panetal bone, t centimeter from the 
midlme, three on the nght Hde ana one on the left of the 
occipital bone, measurmg up to 2 5 centimeters m diameter 
and elevated 2 to 4 miUimetcrs above the surface of the 
bone. No tumors could be demonstrated by external ex- 
amination of the long bones of the citremiUes, although 
their surfaces could be outlmed readily by palpation. The 
breasts were small and free from tumor masses There was 
moderate edema of the feet and ankles 

When the chest wall was uncovered, numerous firm nod- 
ules, I to 2 s centimeters m diameter were seen protrudmg 
from the outer surfaces of the first to the sixth ribs, inclu- 
sive, on the right side, the first to the seventh nbs, mdusive, 
on the left atfe and from the medial end of the left davncle 
The tumors were much more proimnent and more numer- 
ous when viewed from the inner aspect of the chest wall 
All of the ribs were found to be mvolved and one showed 
sixteen separate nodules and fusiform enlargements on its 
inner surface. One large nodule was attached to the inner 
and supenor aspect of the sixth costal cartilage. When the 
ribs were spbt, the tumors were found to be embedded m 
the canceUous portion, the larger masses having destroyed 
the cortex, elevated the periosteum and m a few places the 
periosteum had been penetrated and the fascia and muscle 
invaded. 

Several tumor nodules from 5 to 10 millimeters m diam- 
ete^roiKted from the postenor surface of the rmddle one- 
thud of sternly Sunilar nodules m large number, 
m^y of t^ coriflucnL protruded from the lateral and 
Mtenor svrfaces of the thoraac v ertebrse. So much of the 
*** t)*® bodies of the upper tho- 
removed with a sharp 
knife Md no red marrow could be distinguished on su^^ 

W ro JS" tiSitre was raS! 

^ to that in the nte and sternum and consisted of a fairlv 
firm, gray to grayish-y eHow , homogeneous substance with- 
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tk ffctoa t tn to*B;f ptarn tad tka eaaccOoaa portaM aaa 
laj;^ oospM jT&>w |;rar tvKrr (MM. 

f (tcrr^ mtUtUta a^3^^hlLkeBr^ulJtoo*o•(•w- 
fiwad to tba han tad tWjcane Ijaph aodn Ibt pbazal 
fwlam el tW loaf* wm ataikbd whh aaral tad lark 
ptotatwrut aodto wbbk am dwoM* to tb* epkal ptt- 
um**adt»eM*m*'aaatdaeflMtjlmele%cbUBf tat 
cWwWr tbrf am caaiWn tad cwmd ptactacaJ^ tbc 
eauaa wtoca (IV u tta tot pt o a ubtai* tta 
nrala am tor Uw aon mA d tojwt aa lataa ar cd ap to 
tl adtonrtm to datocW Tta^ *m aoanmd lawtr 
artaly Uroorboot fcMk cod ntdacrd iffmsbtot/fy 
aaa wH c4 tta pajratfcytot af tark, TVtMcrvfmkiig 

ptfOKbyttoaat iitowiito.d bf tkr tgaiataatojCtoUand 

a abfbt tscm of eeiS Tta ratmoddii l 7 «ipb aodn 
vm fieck tebdlr dOad vpik ywo pif taaot Utota tad 
■ecaoRd «p to t entmeta ta <b»oeUT Tta tmtao- 
bntaUal aid ptnoieheal mda «m olatftd «p to 
j t yj by cea^ aaora cad ttan- ptrracbytoa taa iaeto 
tatatl^ RpfafwJ by dftov taatapcMika taataa tcwao Tta 
Qabk a< tbe tncb^pmufT *M teonduy tatoteU ««a 
no^cadptb (Tta tatoScr tarowcto wm cxtadatol by 
caltoti tbe {tmtotolr tardtacd kao tato tks ifactt 
litayvmcaaipfoMby ttaMBtdaaea) Tbbice'daef 
taiBM Utooc, pajalM to Qw Uoad otAa tad bracU. tad 


tat. Tta Omn uvarract coaujaa awamito 1 m 

b(toa urn acattmd tta (taw tma tta 

a^ tonS otutol tm* m fe«Md a m, 
^^^^^ **°‘*T<*»«ytcicByfcitoafccttoiqlaja 
*ta ampbcry tf tta pdric faaito wWn ^ tw 

ptjtokraa c*a ta ftwpjtad Uttowtara 
ttoci. MMtotoKtoaf tabecata to anW Vncd tato^ 
Mtotdd tWH in ctotadM li oS^ potw to tta 
toiBor »I Roa (bftoao IroM ita potottnai (rif 5) ta 
ttaMMWOtj-toiwotrtbpmtat SfmBimrw%mmn 
ftaOktac toUstar Ctoait cad ttow nSt an ki«a 
UfirrlAMiata. TtascJiitotottaUtbKatamlMd 
by ccOt Rato:)btaf aauotauti, uTtaccd Knytonta tad a 
ntayUym. itoat ef iboi tn oataintUy ita* 
tta Rib to tta McptowB hoc OMta to ita taem Ito to 
tay VAwbf crTtajaunt la ttaaa Ita odb ao 
By tMywct cad (hM to tbm are actadb kcp 


to tta pdtw tajpcr naa {Wt ilc^ oootita tap 
»Tm* a oatyatalM bcoatoi «Ub adtvtta ii—an taax 
taaae to tta palpboy (fig 6} la tta hatoiu XTtcknl 
bedxi tta aanov cdb an yreeoSy bjyo itajtj e vxtb 
cA to Cbt yraotooeyttf type (aaj tafU t lad tiytb- 
Umo^ fa iWtad prqxtabnaca iV actrw cA o» 
openefiy ftaa a w tad re»au at ttaadweatr wv 
M to CMtoM to t«Mr cHb A reawiejaUi trobo to 
lyaptato CtQi cad otb itocntaiac ptaaac ci& ire wad 

• lb tta FUobcstata tta tayopbMKai — 

m totaaiwa a tta a ~ ~~ • -*-- - 

tta twa cc^c 
Ktoi terUiy variulca ta ib* to tta tow obbta- 

acTMd ta tta Mttaa to ttata advcaeai Btiytat to waad 
cty iM ta W ^wyntaBa tad ttta, liy t}k 


m Ltal ttaM cn dncd&wa 


paitabtr n p«t*tfttiay tatatfd lyaipb 
ta all partboi to beu (tail 


cpacaJital (to «ic tbai tad irtatre»Mi Tta tiTaeardhaa 
»M nd bnrea cod tta awtrel rahre taottd taabt ataw- 
tocJtic dtoomhr TtabvoanauQ Cabeat Uoytua) 
^ Cataer aedaJre catod ta taaato M Ua aabtocort Tta 
pB btabbr cad tab dgrta ■«! aoma) If pita tltoa- 
to»a tooU bt fcuMd B tta «*«»«« mteattfCi pcacm^ 
aasruirecl fbadt, tadam, tittna, anwy Uaddo. tteroa 
■fwt aAwry tywpti Bodea, tad btood 

iftaiytotany AS tMWH* (w tteuafi am fend n tat 
lato Zeabo atotocM aad wetbaa to tta taawf a m tocBwd 
a (tk OJom, k ta tad Uefloiry WMc) 

AlM la tofctitna to tta rmnaa taastooiyba cad <am* 
5«ae (dm, rtrttoal tndiM, tad nta) Tba i 
(j wtaM ta ptoybetCttl CTfit a till grto Boda udKaatr 

■Tbrli— TW tacbi coemto fca« ^bRoam 

art*, cetnt aad dot fnalra, tad 1 1<« tatra t ndop ta hf 
aacM (Ttoi 4, f tad U TW cifl beoad^ m 
ni^tally lafu^taWUi ' m ttaac area* ta abxb tba 

ctHi tit onBpact bet tt too* placw fta* cytitoJ*** |itar 

«tetctabe*tcaya*M«MctoIUtaa<Wr TWcMiMato 

coacctir amjiitd erflt ua UtTwttd by coaite ^>ta to 
cnatttnre tatne tad dreWrd mta atal, tnt*abi bb^ 
by iMtatcktotactoTtttditofiinaibMDeiMoiUBYtta 


« a tta tath btaor n 

— dccM (otaycre TV *• f • , f 

twtekua* Zjtay. la tta amtotor attata, 

tta tetatto tmacBDcat a aaaia ta ttal (o«to B llif (car 

tMM*. TWbr^«oilidrebtotrrpbcrdttaktcptreB> 
ebysB M that tta tlrKiicm&i tad tnatootore Wrt Wi* 
catwdy i‘Ud 0 * trdj tad is toBt ana* tW diblid tontoti 
ipaee* tad <omC tatadd taiT brew AM M >y {taTytaf 

•iMtc* to tatar odb tad tbdr ncctoai itnoa, reitoaar 
IB t jaratai itaip btadiua (n wbektaeb kbebrek^ 
tctoa aa tintoai ipacB (FSp lo cad i ) taaXttcar 
swo tot kaatd ta tW jemtacota ud pantataobtl 
tywyk ctatarb, tad ta ton ytaett tb^ ^ 

a tW na wa u Ibt QBUttl for^M ta tW bvM tatata 

tta tUMta h bocaird t* lu aa retaa Itat 
aad mjmh to tetaw crib are btotoed « tk 
taratreM TWerifatotko iU o t treaeafli 


to the u. ■ I - I — — , 

ttan b t launtiie to alrtriaf arttaywarat a da a 
tta Bceb* ioealed to tta p p ip ta a y to tta 
ttrtoy i 1 ta int fajtjya ta D C T kj iccyttodm Itou kda 
lar iMcapl mtow tl ttaMd*a> ia tta cm ml part n aac 

to«taariei 

S watato ^radi Scroti aatJl ttoid mfc* ■ me 
erik tetoi to ibm B tbt Im to fabthto^remta^ 

t« lewd » b«b oat** tad aetata TWorWlta^ 
tan CTTfcri aeoeal ud tb* t a rdtob ctattoo* ttaadt* 
elustufeat tan. ■_ 

U tta kalMT* tbw a mbnea to retaenta iWa r« 
•qknta, taH uia* am m aatak^ 

SoiBtob Brotad «*ea caatwacd aa akmtST^ 

tamat to* taatoopmt fdpacta. taaomnaoato. 
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SUiniARY AND DISCUSSION 
In summanzmg tie cinical features of the case, 
it should be not^ that all of the features 's\hich 
hai e been emphasized as characteristic of this dis- 
ease a ere present from the historj of trauma to 
bonem aj oung mdmdual, followed by symptoms 
suggestmg osteom>elitis auth fever, swelhng and 
pam, recov erj" m a few weeks, attacks recurnng at 
shortemng mtervals, becoming more sev ere and 
finally persistmg m some one bone Finally the 
patient died with tumors m the skull, extremities, 
spme, ribs, lungs, and lymph nodes, i j/i years fitter 
the appearance of the first sj mptoms ( Vanations 
m duration of life from 5 months to 16 years were 
noted bj Kolodny m the Registry matenal ) The 
skeleton m this case was so extensiv elv mv oh ed 
and the process so diSuse at the time of the second 
X-iay exanunation that an osteoporosis due to 
hyperparathjTToidism was suggested 
The tendency to widespread diffuse involve- 
ment IS characteristic of the disease but may be 
closely mutated by other tumors both primary 
and metastatic Dunng the same j ear m which 
this case was under observation we had oppor- 
tunit)' to examme a case of multiple myeloma 
(myelocjtic tj-pe) which had showed a stnkmgly 
similar roenlgenographic picture in the pelvis, 
nbs, and spme Connor found most difficulty m 
differenbating metastatic lymphomatous tumors 
from Ewmg’s sarcoma 

Followmg diagnosis by biopsy. X-ray therapy 
was inshtuted but was soon discontmued on ac- 
count of the severe prostration which followed 
each treatment and the rapid spread of the tumor 
was apparently unaltered by it In some of the 
wher pubhcations, the prompt response of 
Ewmg’s sarcoma to adequate radiotherapy was 
emphasized In Connor’s opimon this is an erro- 
neous conclusion He beheves that m this respect 
it IS much hke malignant endothehomas ansmg m 
other tissues and that m radiosensitivity it stands 
midway between osteogemc sarcoma and highly 
sensitive tumors such as metastatic lymphosar- 
coma and neuroblastoma m bone A combination 
n '^’^rion and surgery has been found to give 
the best results m treatment accordmg to Ge- 
sehickter and Copeland “yieldmg about 10 per 
cent of permanent cures ” 

The effect of biopsy upon the tendency of the 
tumor to metastasize is a problem which has been 
much discussed but is still far from final settlement. 
“^®ohickter and Copeland are of the opmion that 
oxploration does not necessarily affect the prog- 
nosis m cases m which radical operation or X-ray 
tmatment follows exploration ” This is supported 
ny the data recorded by Crowell from the Regis- 


try of Bone Sarcoma Of the 9 cases of Ewmg’s 
sarcoma with clmical cures of 5 years or more, all 
were subjected to surgery, 6 were treated by am- 
putation and of the amputation cases 4 cases had 
I or more surgical proc^ures at some penod pnor 
to the amputation Opposed to this vaew there are 
many who advise strongly against any mcision of 
the tumor and advnse radiotherapy to the tumor 
on the basis of clmical and roentgenologic diagno- 
sis It must be confessed that had we preceded 
on such evidence m this case, the procedure 
adopted would have been either an exploratory 
operation in the neck or radiotherapy to the re- 
gion of the parathyroid glands The difficulties 
and failures m diagnosis from biopsj' specimens 
hav e been fully discussed bj" Kolo^y and many 
others in case reports and reviews of this subject. 

Further discussion at this tune of the question 
of histogenesis of Ewmg’s sarcoma seems futde m 
view of the scanty evndence presented m the pub- 
hshed cases and with such strikmg variations be- 
tween mdivndual cases The microscopic evndence 
m this case seems to fav’or no particular theory 
fiVhile the formation of new bone was a conspicu- 
ous feature m the tumors of the skeleton, there is 
no duect evidence that the tumor cells themselves 
were responsible for the laymg down of new bone 
No bone formation occurred m the metastases of 
the lungs or other soft tissues except the muscle 
outside of the mam tumor where there was abun- 
dant opportumty for the displacement of hyper- 
plastic osteoblasts along with the disruption of the 
jjenosteum The formation of vasculm channels 
withm the mtra-alveolar and mtrabronchial, 
polypoid tumors of the lung is not conclusive 
evidence of angioblastic properties smee it is just 
as reasonable to assume that the vessels of the 
alv'colar walls were appropriated by the tumor 
cells as they formed the protrusions mto the alv eo- 
lar and bronchial lumina. Furthermore, similar 
pictures hav^e been observed m other metastatic 
tumors of the lung where no question of endo- 
thehal ongm could be raised Likewise, hj’per- 
plasia of the cells of the bone marrow at the bor- 
ders of spreadmg foa of tumor cells is frequently 
seen m metastatic caremoma, m the early stages 
before fibrosis has appeared, and m itself is no 
proof that the hyperplastic blood cells are derived 
from tumor cells No myeloid cells, either imma- 
ture or mature, were assoaated with the tumors 
m the lungs or Ijmph nodes 

The general biological characteristics such as 
diffuse growth and widespread mvolvement of the 
skeleton suggest a relation to multiple myeloma 
but pulmonary metastases seem to contradict this 
relationship Connor’s view, that the cell of ongm 
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SORGERr GYNECOUK^ AND OBSTETRICS 


b an tnKSffeTcmbtfd U M J ro chy nBj cdl (ntkelo- 
cndotbeUtl ctHTj wUch nxty becocie diSercn' 
thted adolt ittKiikKeublieBiuit, iato tbe 
hqpotibUiJilart, cirIfltoaidotI>dhaa,"ffhidiBifly 
by down cooeQt tnbsUnct and become an an(to- 
eodotbcEcona or vbkb, onder otbtf cfacam- 
itancea, car become an at teobbst, b Tcrj- attoc 
tlrt and aertci to bifav tocetber the Tmooas the- 
ones of ori^ bcrt reqnro nroch more proof before 
the qoeathu can be Eianr aetticd. 
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REGIONAL ENTERITIS (NON-SPECIFIC) 
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N ON-SPECIFIC inilanimatorj tumors of 
the gaslro-mtcstinal tract ha\c been re- 
ported at Nanous times m the medical 
literature but they ha^ c been considered medical 
cunosities rather than null established clinical 
cnbbes In 1932 Crohn, Ginzburg, and Oppen- 
heuner separated from this group an inflamma- 
tor\ lesion of the terminal ileum which they be- 
lie\ ed to be a clinical and pathological entity In 
their first report, these authors desenbed a lesion 
which, in their senes of 14 cases, was limited to 
the terminal ileum Shortlj after their report 
Hams, Bell, and Brunn reported a case uath an 
inflammalorj lesion of the jejunum pathologically 
identical with the lesion desenbed by Crohn and 
his co-workers Subsequently, there ha\c ap- 
peared in the medical literature rather numerous 
reports of cases with a chronic non-specific in- 
flammation of ileum, jejunum, and colon Re- 
cently Crohn added to his first report 3 cases in 
which the chronic non-specific inflammatory' 
process he desenbed for the ileum was found in 
the jejunum and upper ileum He also reports a 
condition in which the inflammation of the ter- 
mmal ileum is associated with an inflammation 
of one or more segments of colon The segments 
of colon appear fiery' red and arc covered with 
exudate, but are separated by wade areas of 
normal colon It appears that this regional in- 
flammation of the jejunum, ileum, and colon is 
indtsUnguishable pathologically from the lesion 
of the termmal ileum originally desenbed by 
Crohn and his co-workers Although mdistin- 
guishable pathologically, the lesions at different 
I els of the mtestinal tract, on account of their 
^cation may give nse to different symptoms 
•Regional enteritis of the terminal ileum, the 
regional ileitis desenbed by Crohn, may present 
a cluucal picture which differs from the regional 
enteritis of the jejunum or colon The symptoms 
likewise vary according to whether the mflam- 
iwatory process is acute or chrome or whether it is 
^peieiatai with ulceration or stenosis, or both, of 
the mtestme 

Eunng the past 2 years we have had 8 cases of 
regional ententis In i case the mflammatory 
process wias m the lower jejunum, and m the 7 re- 
mauung cases the lesion was m the terminal 
ileum Four of the patients wnth lesions of the 
ileum had an acute regional ententis, 2 had a 


chronic regional enteritis wnth stenosis, and i had 
a chronic regional ententis wath an external 
fistula. 

The pathological anatomy of regional ententis 
is that of a non-specific mflammation wath ex- 
cessive connective tissue reaction Although the 
pathological process is continuous and progres- 
sive, It can be dmded for climcal purposes into 
three stages (i) acute regional ententis, (2) 
chronic hypertrophic ententis with stenosis of 
lumen, and (3) dironic ententis complicated by 
external or internal mlesbnal fistula 

Acute regional ententis of the termmal ileum 
in our senes occurred in 4 cases In these pa- 
tients, as seen at operation, the pentoneal cav’ity 
contained a small amount of serous fluid The 
terminal 15 to 30 centimeters of the ileum was 
edematous and liypercmic in 2 patients and m 
the 2 remaining, congested, purphsh-red, soggy, 
and enlarged to about one and one-half times its 
normal size The process stopped abruptly at 
the ileocecal v alv c On the proximal side it dis- 
appeared gradually m 2 cases and stopped 
abruptly in 2 The ileal pentoneum was smooth 
and ghstemng The regional mesenteric ly'mph 
glands were hy'pcrplasUc In the 3 cases that 
underwent spontaneous resolution the mesentery', 
although hj'permic at operation, was not thick- 
ened or edematous In the case that failed to 
resolve spontaneously, the mesentery' of the 
ileum was edematous, although the mvolvement 
of the ileum grossly appeared about the same as 
in the cases that did resolve spontaneously' It 
may be that the absence of thickenmg and edema 
of the mesentery', indicates that the inflammatory' 
process is sUll limited to the ileum and perfora- 
tion of the ulcerabv e process mto the mesenterv 
has not occurred, whereas, the association of a 
thickened edematous mesentery' with a regional 
entenUs may be mdicative of a perforation into 
the mesentery with abscess formation This 
tendency toward perforaUon mto the mesentery 
is more pronounced m the cases of chrome regional 
ententis Spontaneous resolution, once perfora- 
tion mto the mesentery has occurred, is probably 
less hkely to take place than if the process is 
limited to the bowel wall The state of the mes- 
entery of the mvolved deum may be, therefore, an 
mdication as to the treatment to be followed 1 e 
whether to resect, shortcircuit, or leave alone 
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SLv» taost tcute retkntl enterHit Ate 

t fMttd CDcaeTYttlrdy tljen &j bcai Hule op- 
Portnnlty to *tody tlw clunM la the mocoea and 
the mtaailaf Uto c< tl« (Weed boTTd. Jack 
ratn, Erb, and Fumer report <-«»•*« ot faflamm* 
tloQ 0^ the tgrmln»1 (Wim^ the dctcrlpdaQ aM 
Qhnttatloiis of vfakb rnTr<^vw >d cloeelj to the 
nacroKopfc appainoce ol the Ueom In ooe of 
mr patleiiti in 'whoai rila jpvT^f ^t openthn vu 
* flrte nghml enleriti* irtio rcarvwed fpco- 
taneoral/ la Jactnaa i cajCL “The mneoea 
Over « wide *fe» hid been fepliMd by i ftna 
heniorthi|;ic exodate wHh roogbeoed orrff/f 
The tmutiaQ between tla ariit heiltb^ 

•ec°^t wu ntnewbat tbrept The nrocaH. wu 
raore eeititly olcmted along the meaentrrir dde 
of the bowet lEcTOKOpic »T>iTT<fTv^rf>i*> rvmicd 
a coodltloii of dmpL^ Intotinil nlceradan. The 
mocm throoghoQt die afiected ana bad beep 
cocopkteiy dabo y ed and rtriaetd br a thick 
fibrincpnndept ax^tr, In the bowd. waQ gen- 
exaHy there wu an aente inhannmtaTy medon 
leu^ng b degree toward the aabperitaoeal layer 
which abowed o aegcatl on, etdom, and latenddal 
hemorchiM bert lew pdymorpboerockar cafla. 
Thh wu In marked ooetrut to the eoaStioa b 
tbe nbmocoa. and mvtad e byen where b pfaca 
the degree of pof y TnacpbQBacieai ceQ Coficntloo 
tppenachedahKmfoaaatiam Cvidttceefprevi- 
001 acute (ftftapnmtba of the bowef vat preaont 
Ip the form of modi deoaa ecar tlieae. 

The patboiogteal dtanm In tbe chrococ (onns 
of regiocal cntentiahaTe been tbocoogfaly atudkd* 
ibee these are the ieakna most fr^aant^ re- 
sected (Figa 1 t ] 4) When aeen at operatkn 
tbe pefltoDeal cavftv ccatabi a araal] anmat of 
a er jiu Tbe lafltnusatonr proceaa b the 

dther atepa abruptly at tbe tkccecal valve 
or cDatlsoei bto tbe ermtn , and extCDds araOy 
for about IS to 35 centhacteia, gradual ly ahaduig 
oS into Dortoal IntertlDe. The mcjea tery ef tbe 
tnvcJvcd bowd may be * cenCfmetcn tbcL 
Potnlu are eften fooikd between tbe terndna) 
fimm and adjacent bowel, asaaOy tbe atgrruAt, 
WaOed-oB abacasea In m eaentaiy are Dot rare. 

plT ^yT^lnafVn aj qwlnvrt* thOWt the 

waO of tbe Dcntn thlrkuwi, as a resolt of mflaib- 
iBatoi7hyp«pkaia of aB thebiTen Thltbyw 
it gmten near the Oeocecal valve where 
tbe waD may rtacb three to fonr timet tbe itcwmal 
Hih- k T'.r—. The imicou U tweUen, the tntatUnal 
foidi thkkeoed \kiag tbe mevntenc border of 
tbe mocoea there are hnear nlctnted artat a few 
miHiiDeteT* in diaoicter In the regloa of the 
ijcocecai valve, there are areu of pepfllary and 
polypoid byperpbjfa. lb* brmm of the beam 


b atoaUy coottricted, and tbe nairowimr lawt 
pnjQormced fai tbe regkn of the fleoc^valre. 
^ nlratiooi aioDg the mwenteric border b 

au om Deal tpeefanent tfaowed a tadewy toward 
perforation. ThltwuIQnttnttd^matjEa- 
rtaint <rf the tpedrnettt taken after (ftittikEii* tb* 

uaJ lameii with a tofeitloR of btiitnn lomata 
and 7) Tbe eaifle« perioratiota wera 
tn the lorm cf Ihw Ottokt that began b nnKaia] 
olctn iloog the aftadunent of the mexstsy ird 

peaietrated the bowel wall to the ngloB cf tb« aoh- 
•oDtt. Ai the nlceratioe pc og Tt ti e d , tlx riaaei 
penetrated throogfa tbe bawd wtB and fed iatoa 
conunoi cavftv in tbe mcemtery wfnehatopo*- 
tkn wu found to be an rhfiwi- 

Duriof tba perfocatlaa of these a 

ncighboriu loop of bowel, osuaJIy ofcii, u oc 
enrred in Caie 5, becomci adherent to tbe ifeum 
and a fistnla btctmei cstabUahtd let ii an tbn. 
A Kcood mocha nhfn whereby Intmal fiAnbs 
devekp Is ukenikn of a meaentoic abacxM Into 
an adbermt loop of bowtL Tbe ihxeaKS tn the 
mcnteiy aliboogb imsi% toslh of ten becocte 
large enough inalnralate an apccncficeal abKOi 
Wbea tbeaa abaceaaea an dmoed a penbtent 
ditskwii tnct may become extabSshed betseeu 
tbe Qcoss aod the ahrlmntaal waD. 

Hw cecu m when hvcf red beccaea emtrielal 
at (ta dbtal ead by a b y perp laa de tirfijiMtay 
pracxM whKh appean to ratend fran (be Hearn 
and isvada the ceml wall Ibe thVAenfng of the 
cecal wall le gnaleet at tbe Oeocecal valv* and 
gmlnBlly dhnmisbee dlftaOy Into normal lbliui 

■Twt atrwflng ffJnn. Tbc mxcaa cf the CCOIIl tl 

cm caeca thenred no olcentloQ. 

BbtolCKfeaflY the einvmfe fcnoi of regfeeai 
enteritb mow no changes to tubcale ooe a tbe 
ncofniced gtannlcmaa, Rich u sypHUa, tnbe^ 
kab, artinttuyoala, or Hodgkin ■ diiri i W L^ The 
nocoos membraM ti tbe Oeiro in car spedmesa 
DU liTmalarly nlcejated [Fig 8) Tha ilcns 
were Sjjed by a *»Mped5c graDiiladcii time 
vhldi wu cate ual wly In filtrated by 
pbo o nefear kococytet^ A cbracic B cenpednc 
grarmlatfaD tbme erttoded dlffnaelT throngbOT 
ibe wtowtiUt layer end Into tbe aobaenu- Tea 
giaanlatloo tiwjc contafned podrthf gjanu V ei m 
which were compoacd of Uito^lea tod fil^ 
blaala, with an octarinoal focelgE body giast » 
•ndapenphexalscne of lyinphocytea (Figs, y 
10 ) In acme aectiocii Ibeac giant qc ”” 
vegetable fibers The p uj ace of fortigti oou 
giant ciila, u anggetted by Mcachcra ^ 
WtealcT uadoobtedly hu fed many 
to make a (fiagnoab cf hypopla^^fl®^ 
tnbercnk«ia In caaa cf chrciife regfeoal aetta- 
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'■- -vT- 1 vif t V " \ r ' , -111 i! f n' *r\', 

*4 .rj'‘ Cl -(v T''-,*’ri’"i !.■■>“ ' \it ’ r \ \ •< '^ ^ 

r* ir C'x’' ,(!' •*> tr;^ 

3 I!, 1 - \ \Vrl>- ' f n<l it*' 
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I'”" Ur-’i'ii-'n rf Jf^s -v; r 1> * 'v' t 

I ' !' 'v c''" t' (.“v/ < 1 ' ( -I 'i ^ \l ' O' ~ "< r' 

"'ll I*; <’i 1 ’t ' I t r c-s., i^, < t ; ' '■n^ d' 

"■•C ''r i »sj-;s5 t ,n ‘ (,\iv 1^1, Tt ' <.4 m’ 

^ C" ,;js_ I -) il, ,.^yi , —s , i i.')--,. t t .4) If Jf 

\ - C ‘ t3-[; I-S ,j,J^ ,, v,,j,J j J j p ^ ir,.) 

I'ltnc'Jt’j'c in’t-'Unil t'l 'v.I^'' iH>t f ■'' > lU 'ivnr' 

Tt'c 5 \n pin's in a pTiic ii «'s our snr 

if'dj- <f, -n .'■ctitc t[‘,n. .dti't' M' 

^ ^ '"i' 5 aui IT’S {* c oui'.p'' trip K\nipi>>ii \l 
if’t the p'ln , 'N ihlTi ‘-x 'itul cohe lil c 

Cra—,p ocDTC''. h j'irot\ <^1 >. iih pWlnc 
irc^Jnt fro"! ^tiTjOvon" ti'-i T'-n parow rr; 
Ihe ch'l J n"f“l - jnr ir < ur '-ern -, v hik inp 
txamnctl, Imd at* In nm 1 rririj)'' \-tnoh (hiuldr'i 
t> rn t ,1 a**)! du*^! hin lo c' I In. pan) iT^tod 
■ to ; tn nutev amt Uicn ^ jI'- It-l fn- aUaul 4 to 5 
t">njief, v] CD It recurred Tins colic lilc intcr- 
inittcni pun t hicli rc-cTiblcd the pain of in acute 
intcsUnai oli'lnictHin ms prc'cnt. in t ca<K> of 
acute regionat cnttniss of Uic ileum that \\cr« 
cnafirmctl at operation ITcrc vas no liislorv of 
'lunhea in 2n> ease Tie fever in these acute 
t.Te^ varied from 05 to 101 decree' I' \ mod- 
erate polj moqdioauclcar Icucocv t< isit, w-as fircscn t 
Abdominal examination scored tenderness m 
me tight lover quadrant General ph>sical ex- 
amination vas olherv isc negative 1 his associa- 
tion of the svTnj/loms and jihv'sical signs of an 
ttcutc ai>pendicitis vath tho'c of .an acute but in- 
complete intestinal obstruction is vcr> suggestive 
of an acute regional ilcilis 


I hr s riptonis (if ti f rbnt I’c form m which the 
iri^amii'ato'a jio' c s m the ileum has produced 
a tc'.' s Di the intc 'siiia! lumtn, arc those of 
1 ’ll** fri*'** stnt'I intc tin d obsiriiclioa lo*" n 
Iv-rs**! o' I! o ith to a \i ir, ■’s occurred in inir 
gr'ap, thr patients complai 1 of alxfommal 
trinp . p irt.i ill irlv ifti' ii'di'CrctKias in diet 
Mt’d aisU'nmi! di'tcnti.in is prc'cnt The gen 
cr f svmp.om' and sv us of sepsi-, udi as loss of 
we ' 5 1 , lo'ct*', ru'ilrral'- anrruia, ptrsisicul 
111 i*"ad< fcv<r. vnd Iluci'Cv to-’s are usinllv 
j-T 'lit t1 m ot our ]»atv ills li** idrs 1110*0 svmp- 
lo iv, h d n; -vir 1 all irl * of tvtrc right fov cr 
q-'d*'!!* pain ositi'i itc ' vith a fcvc' of loj to 
jOs >'c->ircs 1 Old nrlu ' ilcJ tenderness Ticsc 

'vmpt 'iis V I i la'l to' iboul 7 davs and then 
sub 'd*- \t o’vc'iiiiti she had ,a mcscntcnc 
a’occ s h 1 1 * u IS w dlnl <ifT bv small bo vc 1 The 
jo-oavs V s 01 pam and fevar v ere p'ohably due 
to .be c’’ dual cxieas'oa of the absccss and locnl- 

l.C 1 ]ie-lti>'lltl' 

I’hv'S’cal cxvmtii'tH'i of the abdomen of pa 
t e’lts V ith the sfcaotic lomi of regional cntcniis 
(d tit tr’iimal ileum discloses mild distention 
and 1 ma'sin ilicrighllowcrqnidriant The mass 
i Dost fresjuenth bit abdominalK although m 
rvir o' njr c isesv the niass lav to the right of the 
uterus and v vs iclt ouK on jkIv ir examination 

Tic jiaiienl in our s^mics who had progres,-e(i 
to the !l^l^^l nis St igu give a hislora of dnin’’gc 
o' an aixiommal ab*ciss bubsrr^ucntlv , a sinus 
p'Ts slfsl and rc*'i'ted all forms ol medical treat- 
ment Kcaoven folio ved rcsccuon of the diseased 
1x1 cl and tistulous tract 

\Uhough Crohn .and lll^ co-vv otters report the 
frequent occurrcnct of iliarrhea and bvmptoms 
sunulatmr an iilccmtivc cobtis, onlv 1 of our pa- 
tients gave a Instora* of diarrhea and none noted 
gro's bloovl in the stools 

riic s\m]>ioms in our case of regional entcnlis 
of Uic jejunum v ere those of an intestinal ob- 
siruciion of gradual onset WiUiin 3 weeks of the 
on'ci the patient developed svanpioms of an 
acute intestinal obstruction wath feculent vomit- 
ing, alxlominal distcnuon, v isible pcnstalsis and 
obstipation 

Rocnlgcn-ra> examination of the gaslro-in 
icsimal tract of cases vath regional cntcntis of 
the terminal ileum is entirely negative, or shov s 
a filling defect in the terminal ileum Banum 
enema usually fails to show any changes m the 
colon The head of the cecum m some eases is 
narrow wl, especially in the region of the ileo- 
cecal valve If tile ileocecal valve is incompetent, 
a filling defect in the terminal ileum is noted A 
banum meal usually gives more definite findings 
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Wlxn 0^ ca«* c< acqU regfeoil cctcritb tfaftt 
•oUcied apotiUneDQilT’ vee roest 

tociciijcafiy 1 nwitb fciter opewkn ti«» t«t 
mmtJ QecQQ riMircd col^ Ck nptd tottfintttait 
p««ef« of b«itom IL TVu 

tfter opcrtdqa tie iavwnd Ileum sppttnd 
ootn»L Tic atte oC *CBle regiooiJ ccteriti* of 
the Q«hb thtt protiL W ul to the duDok fonn 
dertioped a fiHfrig deftct fort proxlmtl to the 
fleoczcal Talre. iL the (ouy doTc ki ped dirooic 

itcootk fcrna, bartub iral wttilr ticm * filfioK 

defect b lie ta mtml Qetnn with a tW* 
■tub tod dlttnirtoo praziaMl to Um defect. U 
tie co ci tr fc tfa cL b hedtiri to the lut few oend- 
meten tie Oeom, od 00)7 partklly ocdwtca 
the bond tie fiOint defect mar be ovn^faed. 
la tie chtoek 000 b vfakh 
ptocaa brofm a brnfcr iocpp of Beooi, tie 
Totred loop appem. aa a nanaw rifld tabe la 
'wUch TafridKi cooalrtDtn are Ml acre 11 
a:ij If) la tie toore adruced cates vfih atjo 
greater fleoocb, the btrofred loop a lanen roeitt 
geookgkaOr Raerabki a coiloe atibg. Yjntnr 
caOa ^ UH “atxlrcg rifD,'' acalofota to the 
^'etiiiic deecrfhed br Cnoe b tie tpastk 
cofcB. 

Fbtidaai CTcnfntmkitkwt bctrecD tie ikom 
aad ooioQ aaj kad to dekrod toottHty « to a 
ndidcoBStdctl^attieiheoftiefiatak. CaMol 
roeutgea csamiaatioti «(li a harhtm rbema maj 
iflidoK a Sttttk bctveeo tie cokn and tanshal 
llemn. Injectkn of an opaque taedhtm iwb aa 
lodited oiL Into an extern fiamk vhkfa renltf 
freed a Rpooal entexltk dtouid. aiov tie conoec 
Uw bc t waai tie fistok and tia snail IsCestlne, 
wtT^Py tte arn. 

Tie treatment of ti* acats types of regkna! 
enlerlda depaodi tqxw tie atigo of tie iafian*' 
matocy procoa. It the faftaromatkio ta Bodied to 
tie tfnnlnal deam and tie maeatoy k umn- 
robred, leeccboo lUy cot be neoemarT sbee tie 
prooau may tteolf* ipatrtiuseowly It horrrer. 
tie mewstery k tmrtrmed. bdo ra tod , and 
edeSEatooL tie okeratkio cf tie Ikam may have 
cxtexukd loto tie meaefltery Is theM caaea, 
ipcDtaceoaa reJobtieo k kn Sidy to occur to 
tLit a liort elmiitiisg epfflariw oe a n ae cu on oI 
tie invcfvtd bowd h tic better procedott. 

In 3 cam of aettte r^ooiI tnuiiti, tie ter 
>ritn<t Sernn akoe vru brefred vttioat an aa- 
acekted edema or ibejoiucg of tie owaenicry 
AQ these caiei rsobred fpoataneoaly Rockey 
Eli, and Fanwr tgwrt ejjrdbf caaea cf ipon- 
taaaouB i c o iw iy in cfalkinn In vbom tie ur 
Untro vaa edosatena and m)cctcd Id i 
paileot of ocn the meMUtery of tie mvofved 


Omo ru tUdewd and edentoo. 

th« tW prec« wradd go 00 to ipMUawDw 

bib*, wa (fld aa appeodactotny lo kmpflfy bk. 
•eqocnt dkgsoeia and doeed tie aidoojea. Tu 
patknt’a eyjBptann reearte d 3 weeka kto and 
beam* pregrkefvtfy taor* aeteie. A reaectka 
of Beam, cc tfro and aaoatifiBf coin wm dcM. 
Tbii i^teratkn waj foQowed by rteowy 

Tie treatsHst of tie chrude stnodc {cem cf 
refknal eatedtk cceukk of diioaiivtdnkQw 

tie Intxadnal cententa arooed tie 
Qcccokiatnair to tie tmarrme enkn, or ^ 
Bcctinf tie mwaed bevel. If a naKtuoXadew, 
atoQg Vrop (ao to ^centiinetani of nonaal bo^ 
adjoining tie leakn dioold ba itcnoired alae to u 
not to leave beibK] any tcnall ixoi cf taSaasa- 
Ikn vildt z^gbt be oreilodud on gcon exuo- 
Inatkn. Fcatopciatlvdy ndi a csiQ ova 
looked focta may prcfm and lead to a fc«i 
attDoek cf tie benn^ TUt compScatko ac c c ir ed 
in eerced caMS rtporud in the fitcrataM. la 
our caaea, rtaacdoD of tie Isvelved bovd rtiha 
vide man^ cf normal Istesina on dthtr lik 
of lie lessn iaa erorflent naalti. Sion 
drenlUag cyerartoM nported by Brevn, BaiM 
aadWciw data, tad dWa invt gives iw ki 
aioul5opecceetof ihapaUeatk Intheotkrp 
per cent tie patioiorkal jvecoa p n gretaed » 
tiat a reaectloQ cf the lAvi^Tvd bovd becaw 
neteaauy Smea liondradtiag opentkea m 
aauckted viti leaf ikk than a Rceetke Ussy 
be that a two atag* rcaectke for taaai cf ngkeal 
esttsUk h tie procadore of choice. Qticiyxp' 
tosta cfiappcar fcflowtog tie dxstchcalikiu ^ 
farther n^ery b indiatcd. II Wvrva the 
jYSJptooaa persat or become progreadvdy vorie, 
levclko becoeva negreeaiy 
Rngkesi eotedtk coea^ated by petdReaf 
external Intntbul iatnla can be am caly by 
tzcklon cf tie irrvofvtd Intzathn aad dfaa tract. 
Attenpkd ckaur* vltboat r M Octloo uaaJly k^ 
Citfn mncia a cata in vhidi kpsrtiflBfo 
van pen a tmed In a vain axurt^ to oo« 
teadnel 6*taU foikrviog drainage of a HA »« 
quadrant abeceea. Aa toco ea tie paliofcf» 
proem waa lecognked to be a ttgknaS OtiikT" 
mvobred iatatme vu mected viti the fi*0o« 
tract. Cceepfcte taSef of eyaJpUeni end " 
tit fistok ioQovcd. 


eu TitckJdwarwvraarwtflidgiw* 
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Fig 1 The in\ol\cd ikum '\pp>-'irs ns a stiff tube The 
sero*ia is ffuU, in places granular, and subM^nisal lutnor 
rhages are present. 


scecre and colic like The cramps caused the patient to 
double up and cn The paronsms of pain lasted for 
about I minute and subsided follouing which he was eom 
fortablc Upon admission to the hospital the cramp liKe 
pam recurred about eecrj 4 to 5 minutes Vomiting oc- 
curred several times since the onset 




lig 3 Specimen m Figure i cut open longtludinall) 
Xotc hv-perpHsn of the wall of the ileum, edema of the 
villous folds, and ulceration along the mcscnlenc side 

Physical examination revealed a well nourished male 
child o't nl«mt 7 ^ears The temperature degrees 

1 pulse rate gS, and respirator} rate iS \bdominal ex 
agination rev calcd tenderness m the nght low er quadrant 
\o masses vv ere palpated Rectal exammaUon showed no 
masses or pcivac tenderness The remaimng ph>-siOT ex- 
amination was negative The white bl^ rount 
13,000 \ provisional diagnosis was made of an acute 

^’’^rop^rliUon the appendex was found to be grossl} 
normal the terminal 10 centimeters of ileum vvas thickened 
and indurated, the serosa vvas injected The regional 
Iv-mph glands were enlarged up to 5 centuneters and sev eral 
were hemorrhagic The ileum proximal to the diseasw 
portion was normal and not dilated \ diagnosis was made 
of acute regional ileitis Believing that the pathological 
process would resolve spontaneous!} an append^tomv 
vvas done to simplif} subsequent diagnosis and the ab- 
domen closed . , , . 

lollowing the operation the gnslro-intestinal tract was 
examined rocnlgcnologtcail} ever} a to 4 months At first 



Fig 3 This resected specimen shows the wall of the 
tennmal ileum thickened, the h}'perplasia greatest ttt the 

ileocecal valve The head of the cecum is h}'perplastic Ihe 

mesentery of the ileum is thickened and contains a small 
abscess, which was walled-off bj the adherent loop ol 
ileum that is seen covered with libnnous exudate m me 
proximal end of the resected specimen The lumen oi the 
terminal ileum is narrowed, the narrow mg is greatest a 
the ileocecal valve. 


Fig 4 This specimen shows a more advanced stage of 
regional deitis There is marked h}'perplasia of the wall of 
the terminal ileum The waU of the cecum is thickened, 
particularly m the region of the deocecal valve. The 
mesenter} contams nrnnv smuses w hich lead mto thelumen 
of the terminal ileum TTie mucosa of the terminal ileum 
13 granular and contains sessile and pedunculated pol}-ps. 
Proximall} , the mucosa is edematous, the villous folds arc 
blunted and thickened The lumen of the terminal Ueum 
13 constricted and almost obliterated at the ileocecal v alve 
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WcwA « vu «7 totUfae cj bcoRB MdrlaU TV 
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fti>wwhn p*e3jiMl}7 It (be <W«1 p«rtM at tfar ilmi 
tfaeif u« — Bywj iwu mfcfab ten, cq tittc (if»nntTd »Q 
tlM cnMi cJ lit ber«ri*ftB to ifat i^bMnx* TV cam 
%(i(>rvi rwnMj 
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aM turind TV patnot hod Vd oo m gr oa << bo 


Cott t lln >1 r (ftd ti an whnttcil loth* real 
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diflooe a fahaan i l puD aVch it ferit au c nmiat . 
nVa la Bmda i>ao c cn jnn i faotmo tV 

point hod ptntAc ottoc&i td baer obdomol ccV bhc 
puo,ahid inU fan for trcaa to « «•■ tea uad tVo 
(TOiViSr oobad* TV pitnt drtc nl :^ (bn* pom •> 
to labor pana, illbooiib keat oe\crv KtBws aa* 
pmaH. bot ae >amaot c tgprr d Thera aa* ae bnarr 
td ur mom noiliT itticfa* TV ranrmoc fragil 
luolorYaBenrmQaSTBtjithi 

rtmual moaaahaB rtmfad a pooiir aiwunWo idim 
white (cocfa 1 rcan at ifo aha ipprarrd acntl7 >0 
Dancf tha 'maootjm iV patmt ooH fmjaratl; 
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inpOTtooer Tha ahru btood cowct a> 0,000 Tba 
anoe an aeem] 

trace cV i> a pt i . i wf fap m eVa ccaa 'oaa a 
•■wfat to tVi al Com dsfooan UBjadaodi 
tfans lisawrt u acai afpoofartM mV an b 
rtoded Tbapotjaat n ■T’waiod Bpoa oopiadmt ^ Tha 
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' Qo Voi ai edmaam lad thntrard TV ifam 
• TV re*«>oal 
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uooJiaM TV paio an cifac bha cod 
iV ngV caotjl ■mpiQ ud at twan t 
<tadju TV Ofan r>camd miy 1 ta 4 I 
p-.—^ ’ - -* — niinrain afahiii Vhha 

viifaiulT aaaud TV pan h mtuj ■ trw 
Saxtlp aflrr iha matt V bad a alter bead ■owes 
batomanrriVo ib Vd me Vd • pmion on 
afUet TV m oa rt ni hVtay dnetond natVt W 
pamt (racaruaca 

rhyncal aaoadoiuoo rreafad a ticrty atfl 
odmd Biafa agd }4 mn Ba hod tmp 
oa dacna T paVe rate to, lod Rnctary a 
rin i lj lnii fo an tender thimcVxrt, bn nan teav 
m tha d^ Wani}sadnat. TVoefataiUc tmda »trt 
ooraal Thaaamooawwa TV fnm) cbTuI o- 
imaaooa u atVra far MfUlve He had i M K tC T ko a 
a/ ojja 

A d ai p Vi im nod* ti acitc a ^y e whcitj Bsane 
at oprraom tV a p yr a fa an i r u ailr aead TV fan 
t emtanen it IV ifawanpaapofa nd. id uohn o 
aod ihent aoe aV c«r haH leaaa tu armal ■» Tk 

aaB «d Ifaa daw wu iVdard cod mqcr TVWn 
ao* nmn«d TV unfateneu et tV hward aw mk 
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Fig 6 Roentgenogram of specimen m Figure 3 shows 
the banum filled sinuses penetrating through the wall of 
the ileum and leading into a common ca\ntj which, at 
operation, vras found to be mesenteric abscess 

Case 4 ' Mr H A , aged 30 , first consulted us on 
January 4, 1933 hor years he had had recurrent at- 
tacks of diffuse abdominal cohc like pam This pain was 
^rp, paroTj-smal, and seemed to be aggrav ated by eaUng 
"ftere was no nausea, loraiting, or diarrhea Shortly after 
the onset of this illness he consulted a physician under 
whose treatment (non-residue diet and mineral oil) the 
pmptoms disappeared for a year The pain then recurred 
It was more severe and tendrf to locahze to the right lower 
quadrant. The pam remained colic-hke in character, the 
roues lasted about 3 to s minutes and then tapered off to a 
dull constant ache or disappeared completeJj The ab- 
domen became somewhat distended. There w as no melena 
or diarrhea The patient lost about 20 pounds m weight 
during the last 2 years His history othenv ise contamed 
nowng of apparent importance 
Physical examination revealed a poorly nourished w hite 
umle w ho did not appear acutely ill The temperature w as 
^ degrees F , pulse rate, 90, and respiratory rate, 20 
Examination of the abdomen showed a moderate disten- 
tion The peristaltic sounds were increased, but no pen 
staltic waves were seen A firm mass about 6 centimeters 
m diameter was palpated m the nght lower quadrant The 
01 ^ seemed immobile but was not tender The Uver and 
spleen were not enlarged Physical examination was other- 
wise negative. 

The erythrocyte count was 4,968,000, leucocyte count, 
19,600, and hemoglobm, 80 per cent The blood Kahn and 
w Msennann reactions w ere negative 
Roentgen examination of the gastro mtestinal tract 
showed an annular “napkm ring” filling defect of the 
temunal ileum (Fig 14) Proximal to this constriction, the 
iicum was dilated The remaimng gastro intestinal tract 
Was mentgenologicallj normal The diagnosis made was 
n^Iitictiv e lesion of the terminal ileum ” 

The patient was operated on January 6, 1933 The ab- 
™nunal cavity contamed a small amount of serous fluid 
tile terminal ileum was enlarged to about one and one hall 
times its normal diameter It showed a hard edema The 
semsa was dull and covered by fibrmous e.xudate The 
extended proximally from the ileocecal valve for 
ebout 25 centimeters and then gradually shaded off into 
iionnal ileum About 10 centimeters from the ileocecal 
ijulve there was an internal fistula between the diseased 
iieum and the middle of the transv erse colon The mesen- 
tery of the terminal ileum was somew hat edematous The 
5 were previouib reported in the Surg Qin of Jv Am , 



Fig 7 Roentgenogram of the specimen in Figure 4 
There is a fillmg defect in the terminal ileum The lumen 
of the last portion of the ileum is narrowed The con- 
striction IS most marked at the ileocecal valve Along the 
mesenteric attachment there are five smuses which extend 
from the lumen of the involved ileum mto the mesentery 
where they meet in a common cavnty from which banum 
seems to diffuse farther out in the mesentery Along the 
antimesentenc border the fillmg defect of the ileum is ir- 
regular and mottled This appearance is caused by the in- 
flammatory polyps in this region Proximally there is a 
second constneted area along the mesentenc side of which 
two smuses penetrate from the lumen into the mesentery 
The cecum is narrowed but its contour is smooth and 
regular 


regional mesentenc lymph glands were enlarged The 
lesion appeared similar to the “terminal ileitis” desenbed 
by Crohn and his co-w orkers We closed the operung m the 
transverse colon and resected about 35 centimeters of the 
colon and restored the contmuity of the bowel by unitmg 
the ileum to the transverse colon vnth a lateral anastomosis 
Following the operation he was given a transfusion of 500 
cubic centimeters of whole blood The subsequent post- 
operative course was uneventful 

The patient w as examined last in January , 1935 He had 
gamed about 40 pounds m weight and had expenenced no 
recurrence of bis abdominal distress Roentgen examma- 
lion showed a normal colon, well functioning ileocolostomy 
and a normal ileum. ■' 

Pttihological ref or! The resected speamen consisted of the 
terminal 35 centimeters of the tJeum, with cecum, appendix 
and ascending colon (Figs i and 2) The terminal 20 centi- 
meters of the ileum was thickened and resembled a rubber 
hose in consistency On the serosa cov ermg this riortion of 
ileum there was some fibrinous exudate About 15 centi- 
meters from the ileocecal valv e along the mesentenc border 
of the ileum, there was a fistula which commumcated with 
the lumen When opened, the lumen of the entire inv olv ed 
ileum was seen to be narrowed, the narrowing bccommc 
more marked towird the ileocecal valve The bowel vvaU 
was thi^ened, measuring about 5 mijimieters The lesion 
involved all the layeis The mucosa was edematous, and 
along its m^tenc border there were many longitudinal 
ulceraUons that in places seemed to extend through to the 
eranunation of the speamen dis- 
tended With a ^ater> solution of banum sulphate (Fic a) 
showed the narrowing more pronounced at the ileocecal 
valve and taj^nng off proximally In the terminal portion 
of the ileum there w ere many small smuses which extended 
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Hk 10 \n area in Uic ^uliicro'a fliows mlillrition bj 
a non «pcafic pnnulalion ti^uc, which is surrounded b\ 
l}Tnphoo'tcs and lateral to it hesa foreiRn bodj giant cell 


oI fibrous tissue \nthin which wire islands of fattv tissue 
The lumen of the bowil wa< narrowed to t millimi-tcrs in 
the nanowcsl diameter, and S millimtUn in the widest 
portion The mucosa was granular and projecting from its 
surface were scicral pedunculated poljiioid masses meas 
unng up to I cinlimtlcr in length The cntia cecum was 
shrunhen, its wall thickcneil, the mucosa roughU granular 
injected, but not ulcerated The thickening of the cecal 
w-all ivas chitfi> due to an increase in the submucosa This 
thickening graduall) diminished in pa'sing to the ascend 
mg colon, w hich was gro'sl) normal The mesenteo of the 
ileum teas greatl) thickened and indurated, increasing to 
4 centimeters at the ileocecal a-ih e \\ ithin the mesentcrj 
sinus tracts were easilj followed into the lumen of the 
ileum, and connected with one another The proximal 
ileum exhibited a moderate ihicki ning of the muscular coat 
(hj'pertrophj ) with dilatation of the lumen to as much as 
3 5 centimeters in diameter Tlic histological lindings in 
this case w ere the same as in Case 4 
Injection of the specimen with barium sulphate (hig 7) 
showed a filhng defect of the cecum which corresponded 
C5sentiall> to the tilling defect seen in the roentgenogram 
before operation The terminal dcum was narrowed 
Mong the mesenteric border, 5 sinus tracts were followed 
from the lumen into the mesentery where they conxerged 
to a central irregular mass of barium (abscess caeit^) 
Proximal]} , in the ileum there was a second narrow portion 
at which pomt two small sinus tracts extended from the 
bowel into the mcsenler} There was a filling defect on the 
antimesentenc surface in this area The remaining ileum 
and colon appeared normal m contour 
Case 6 Mrs F P , aged 25, was referred to us b\ Ur 
Charles Pugh, on June i, 1934 bhc complained that 2 
day's prior to admission she noted the gradual onset of a 
bloating and abdominal distention She had no dcsir^or 
food About 24 hours after the onset she experienced a 
sudden sharp pain in the right lower quadrant of the ab 
domcn The pam lasted about 5 minutes and was 
followed by continuous pam in this region The sharp 
colic like pain occurred about cxery hour and was sex ere 
enough to awaken her from sleep Tbcrc xxas no naus^ or 
xomiting The rcmaimng history disclosed nothing ot ap 
parent importance , . ,1, 

Physical examination at the time of admission to the 
hospital showed the patient fairly well nourished and not 
acutely 01 She had a temperature of 100 degrees h , pulse 
rate, 90, respiratory rate, 18 ExaminaUon of the at>- 



hig II \ higher magnification of a gramilomx shows 
sextral gnnt cells xvhicli surround areas containing xege- 
tablc fibers 


domcn disclosed tenderness in Uic right lower quadrant 
N'o other ahnormxl signs w ere noted The general phx-sical 
examination was essentially negalixe The white blood 
count was 1 1 000 On account of the indefinite abdominal 
pain and tenderness localized oxer the appendix, with a 
Icucocvtosis, a diagnosis of acute appcndiatis was made 
The patient was operated upon immcdiatcix The ileum 
was found cn'arged to about one and one half times its 
normal sue, its walls were edematous and soggy The 
mesentery of the mxolxcd ileum was thickened to about 
1 3 centimeters The cecum and appendix appeared 
normal TTic pathological process grossly was that of a 
regional cntcnlis of the terminal ileum On account of tlic 
possibility of spontaneous resolution, we remoxed the ap 
pendix to facilitate subsequent diagnosis, and closed the 
abdomen The postopcratixe course was unexcnlful She 
was discharged from the hospital on the tenth postopera- 
lix e day Shortly after the patient xx as home she dex clojicd 
a dull, continuous pam in the nght lower quadrant with 
paroix'sras of nbdommal cramps About i month after 
operation she dtx eloped recurrent paroxysms of severe 
pain m the right low cr quadrant associated with a tempera- 
ture of 103 degrees h The jiain and fex er lasted for about 
ij hours and gradually subsided These acute attacks oc 
curred about exery 4 to 7 days No nausea or xomiting 
w as noted There w as no diarrhea or melena The patient 
graduallx lost weight Roentgen examination of the ileo 
cecal region following a banum meal on two occasions dur- 
ing the postopcratixe period shoxved transitory spasm of 
the terminal 4 to 6 centimeters of the ileum. No constant 
filling defect was demonstrated The ileum proximal to 
the spastic jxirUon was shghtly dilated Banum enema 
showed no patholop in the colon The cecum showrf 
slight narrowing in the region of the ileocecal x alx e Banum 
regurgitated mto the ileum which m its last 2 centimeters 
showed a filling defect, whereas, the bowel proximal to this 
pomt appeared normal On account of the recurrent pam 
and fexer, and the filhng defect m the terminal ileum, a 
dia^osis was made of a stenotic type of regional entente 
The patient xx as re-operated upon on July s, 1934, There 
was a small amount of serous fluid m the pentoneal caxity 
The disease in the terminal ileum was more extensixe than 
at the first operation A loop of ileum was adherent by 
hbrmous exudate to the mesentery of the termmal ileum 
Upon separatmg t his loop of ileum from the mesentery, a 
anall abscess caxity xras opened The last two feet of the 
ileum, cecum, and ascendmg colon xvere resected and a side- 
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tiB»«rg)ajMitBe>t Oo. ae£oasl ad tba [cfon lo da«. 
iratetjoa et ti>e fiatafa Mad\iaFd 

At operiDcn the batnkat trtet led to iba termailTar 
Uoa <d tba deiiak, tba:b u tbnbenrd tod rdrTMt' aai 
Tbe Utt It etotijjeia* of dm «u reveted, tad the 
ecaiDEUy e< tha fot muecd fay t Ittml ■lutinrui Ic 
ta«rs tbedaan tad tbaCEczn TV punt nadau is- 

e'MitJtlrttaseij SV tj Uat teea 'Ca' raker J, rgyj 
abes ^r tta fire ffoc tbdocattJ a eapfa ra t 
tt reertt tbat tbe tpctaaaa tad loMoiopeti teeVaaW 
tbat»iieTj« beeaktc Ifatenr tthetJ*«d^*i*tiM 
tba mreiid bead ata lc«ad UndeMd tod IV ovoa 
au skarated tkait tV attewen: hwder TbetCTnr 

aura ancrolcaTactlly au that of t crtiwl ueka 

C*iE< Ua C P,a*edj yetrt. u atfcairtfl} » tie 
Co* CorntyHovtaJ October 17. gJi Omomlxm^ 

Ihtlibomj fdj poor ta bei •!*•••* MibeW^ 

dVrapanraced tba (jtib*] aa^ at *^0 1> 

doQuaal 1001 trroaaied xnb laaua tad rtantM* ^ 
ibxuatiea faeeaaia BOQceaUe Vtaati^ kt* 

t tnt au h»k attaied, faier beanahndni CMtAO- 

lM« ata aoetd tlUwafh tbe {ntieat bad ib(M ha«b 
■antiDaBOaUbaetiiu Thapa*th*»*e 7 **»*?^‘t™‘T 
ocRBU * enrik for aa Itack ol pM m 
renoa auaottrd Ub dy n a aad fraiaebcy 1 

nnubaperraaiky ttextt wealed at tbaitiiaoth»a*i“ 
botratil tor pytbt* 



M: Ij l irj nilt* 1 n nr'vJ 

*\i U •' rrn u *»! t^fui v r\ i > ^ An! i Tr..u!ar iti ouUini 
3J^ 1 ••r* t ir tl c f c{ a ^rMcr I I f t ' hlltn^ 

of Tli-uftjm 

al n •‘^f*nol n \%rU n ^’<^5 uhitc* 

^ ‘'**jn r » /, nj);vtrrtl sniicK I>f tir'i^^riTure %m** 

rc- 1 ,pilM-r-tr tit \nfj rr p:ni''M rjir o \t» 
•iiTinat >n rtf i nui^Irr^tf <!i'tcnti«m 

panicubrU owr i! c I i <r -\UIumat Ilicrc ^ \i‘-ihli. 
F*^i »} ;v a“<K-i-i»c<! Mtli in in^ rv <*<. it^ ih< j>rri 

'.T' b (ly,iiHjrj;rrii) n rr o a'i ^iifi ftcndrmc" 
ihi: 111"' tr aUIomcn piiiu ubfl% ' n tin left '■ifir Hie 
"cn'“ral ph\ jcnl runijniljnT iT\cnlnl ’»f afiparciii 

1 'ii>^>rtanrr ^hllr M<«fd vount ’•'■j*- \ ♦Int. 

ra !•■ ua% mi/Ic <'f ‘•ulnmlc *>ni til (ntr'.iimi trutiion 
Tht* patient via.' raii'I ujkiti tKi«»lnr ton 
f ranee »iictl nta"* fmjnTl in the |t» r n The 

tra^-x con' •‘teil of l<Kjpx of ‘•mall f*<»" el in/l onu ntum u liirh 
•jcrcaffhcrcnl In iiUrin '^'ncnl uf mail Iwmrl werr 
lo ib)ut 5 crnUmLttr< in flnmrl* r \ lieri »*■ others 
’'cre af>f)ul 2 ccniimctrpv in tlnnuier Ihr ihlitition oi 
tni fyj \cl app^ arr<l to top aWmi nu u r< iht ilto 

rile uall of the clllilcrl I K»«cl \ as uiematous 
thicliricrl anil mnsiinil almul ; millimeters in thtrl.ne*s 
‘‘n'l appiarcii sjinruteh inllanuil I p'’'’ “ IsaritinK the 
eMips nf intestine an<i nmenlum that tnmpnsril tin 

ana of con inclmn uas fnund nUmt i n nlimcler lone 
"hicli sitmcrl iinilicjll) cnmplclcl) tn nbstrurl the lu 
^en There sea listuinus eommnnieati'in liitisian a limp 
nl unnhstructed small Iniwcl and the dilated mu -tine just 
pU'Ximal to the s,te of olislnnlinn \ \ tsiH "f resection 
of the ohsiructcd area including tlie hsiulous opt ninj^ seas 

performed isithout cultine the mc'cnteo ^ I'o l»o"el «a* 
reunited h\ an end to end anastomosi* \lter operation 


hu M In till' rorniceni ^ram lalm after a Itanum 
m al a ronstnction or a najil inrin„ ’ lillinu defect of the 
tcrriinal it< um ssilh diLalation of the ileum proainnl to the 
eh fret is I'lnionstratrd 

tPi iiiticnt uasRuen a tnn tiis imof tooeuhic ct nlimeters 
rif ohilr IiPuhI Ilir 'uhsevjui nl enure cxce-pt for a 
ssound infertion ssn< iintsrnlful 

Histological examination of the excised puces of IkuscI 
s'umol a matf eal tlm Icninj, of the luissil ssith chronic in 
Ifammatnrs trranuhunn tissue nnn specific in nature 

sLMM \ra 

] iplit cases of repion.ll cntcntis, one of the 
jejunum anrl 7 of the ileum ire rciJorltti 

1 our of the p tticnts h.ad ncule reptonal en- 
tering In the proce-ss resoKcd spont.aneouslx 
and in i it propres-n^d to the chronic stenotic 
phase 

There vert 4 eases with the chrome stenotic 
tx-pe of rtpional cnlentis Two h.ad lesions of the 
terminal ileum One patient who had a lesion of 
the termm il ileum complicated bx a large abscess 
and tiex eloped following drainage of thcabsccss a 
persistent external intestinal llstula w hich required 
ruction The fourth ease had a regional jejumUs 
^Ite pathological anatomx is that of a non- 
specific inllammalion X!ic acute regional cn- 
tcnlis consists of an infiltration of the bowel wall 
bj an acute inflammatore granulation tissue with 
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ataaiTT u kr f ttkn d the macon. Tfabprocrst 
10*7 raoJre ^wctiDftxalr or pwgi ex to ihe 
clitMiic pbufi. TTic diTDoic foraa of nflotal 
aiteiitu we tmaJIy u*odtted with % hyper 
pkils of the iotathuJ wil] by « aoo-^eo&c 
mlUnunaUify gnsnktko thine whkh cmuliii 
imnuiomw, fordjn body Rimt cdb, aid ut ex 
ceadve iJQonnt of conflCCtiTe dine liitear 
oksn of the mooow wr pmcnt akop the cua- 
03 leric border of the bowei In the ternitrtalDeao) 
theac oktn pcnelnte thioach the bovel wmi] and 
form SQum that had tato the ncieDtery 
(i frequently the Ole of an ahaccM Intental and 
extend (ntatinaJ Gatulai may devekp and lead 
from the Involved Inteatine to an adboent loop 
U bovd or abdorainU wall The pstbofeDestf 
of thh reRKittal Inflammatkn of the loteadnei b 
notltnowQ. Qlnlca] and pathological rtndlea have 
failed to dexDOQitrate any endeocD of tuberai' 
loaU, acdnomycoclA, ivphnii, or HodgLina (Sa- 


the dt a^ Tw rii of an acnle rejfcnal enlentia. Tl» 
<Ha«Dow of dutmic type* with ttenodi of the 
bowel b wually made by roentjer examlaitJoD 
ah»ch ihoa* a EJUng defect In tli: hvolved b- 
tertiDC^ 

Tbtf tieaunenl of regional enlmtb -vijw with 
the phaae cf the patboiot>cal proem. Acute 
rcgknal cnterlts limited to the bowd and not 
aasodaled with drfciealnr of tie mewotay nay 
reaofve ipocUnewnly If bowexer the no- 
enleiT b thlchmed and Indontcd, It b pciDbahle 
that okerKioR of the macoaa has extended Into 
the meaenterv- ^pootaneooi raolutkn then h 
tea* hfcely to ocoir and a ihortdrcnltlnf open 
tHA cr a leacctloft b im&atcd Chronic rTgKQal 
CDlrrlLb nth ftaaii b heat treated by naertlos 
orafhortdicoItingopcratloA When coro^diated 
by an CTternal Inteatlnal fiitnla r ciec tloo ol the 
loToived bowel with the fiatoloia tract b necci- 
aarv to done the ^ola. 


The aymptomatotogy of regtonal entedtUvarie* 
with the diflereiU pKian of the patboks^ 
proceaa and anth the locatloo of the Wlon. The 
symptoca In the acate typo of rwkoaf cnterltb. 
paiueahui^ of the Oem waailT ^ulate aa 
acute appoid^tff- TheemptixBeiacbechnBkr 
formi mimic a low-aide lateadnal oUtnictlm or 
ulcerative coQtb. Penutent ertental tetotiaal 
fimalu devdep faQoviog dmbage of as iotn 
tbdoiabalafa*» vhJChdateqwoftheregKmal 
ententta. The lealeiQf higher m the InteatiDal 
tiiict tend to give iympfomi of an lotcftbul ob 
gtrucUon mere frequemlr and more lapkfly than 
k*lo*i* In the ileom or com Tbe <fiigoa*b In the 
acute type* of legiooal entenlb b oBuOy made at 
operatkm uDdertakcD for an acatr appaidldlb or 
an acute amguml abdomen In our ieriei of 
the lymptoou In ihi patleDia with an acute 
rejkioai enterltb were tbw of an acute facoBK 
plete mtoUnal obilnjction The phxncal find- 
ing! corTwponded doaely to ihnac of an acute 
appeahau* Thb amoatwn of lytnpiema and 
pfayatcol aigna of acste inleatmal obatnrcliQO and 
acute appendidttf mav be an aaJ in eataWaMiig 
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TliE TRETOIENI OF ABORTION 

J E RI \ CR \rr. M D , n S TOSTJ^R MOORE, Jp , M D , Ctx\/XAVD, Omo 

Frrn the T'e;iaJt~eo of Oir* etna in! Pc*^npf Uftjven.ty iM CovtUr^ Gty HotiUJ 


T he acxjclcntal or cnminnl tcrminition of i 
pregnancj in its enrh months results in a 
condition ishich frcqucntlj ofTcn- a serious 
problem in treatment Nor is it uncommon for 
an ethical ph\Mann to be called upon to admin- 
ister to a patient upon a bom a cntmml abortion 
has been attempted or partialh completed 
Yhen such a situation anses, it becomes Ins dut\ 
to treat such a patient and do aliatcver ma> be 
possible to spare licr If the abortion should be 
acadental, he must bkcwa'c be prepared to 
handle the ease in the most rational manner 
Man} factors ma) an'c in the indivadual ca^c 
Wiich make it necessar) to exercise extreme 
judgment m its management It v.ould seem 
lhat the importance of selecting tlic proper 
proerfure m these cases has been emphasircd 
loo little- ObaaousU no definite steps mas be 
"Cl forth which can be aiipliul to all eases, but 
cerlam definite pnnaples ha\e been acccjitcd, 
more or less, which maj be applied to the ad- 
s^ntage of the patient It seems appropriate, 
therefore, to present a stud> of tlie xanous tx-pes 
of abortion which haxc been obserxed at Cfcxe- 
land Cit} Hospital, the method of management, 
*'usults obtained by such treatment 
Th^ stud} represents a total of 445 eases 
which verc obserxed at Clex eland Citx Hospital 
dunng the aJ-J} cars from July i, 1932, to Januaiy 
b 193s A more or less uniform practice in the 
treatment of the fairix large senes of eases, which 
were seen dunng this mlerxail, affords an excellent 
opportunity for appraisal of results No thera- 
peutic abortions or threatened abortions arc 
included In a number of instances, the differ- 
ential diagnosis presented some difficulty, but 
oases arc included in x^hich the diagnosis of 
abortion was not proxed b} definite clinical exa- 
dence or posiUxc pathological findings In 
?®'eral eases a definite diagnosis was not cstab- 
hshed before postmortem examination It is 
reasonable to suppose that many of the abortions 
Were acadental or spontaneous, but it probabl} 
would be conserwatix c to estimate that 70 per 
oent or more were mduced by some sort of intra- 
uterine manipulation Because of the unreha- 
bdity of histones oblamed, no exact figures con- 
renung this are presented That there should be 
Sreatxanation among the indixndual cases of such 
u senes is obxaous In fact, xvhen xnewed from a 


distance, the whole senes represents a rather 
bixarrc aggregate from which to draw an} con- 
xinang conclusions, but certain constituents 
appear in the study which are xvorth noting 

CLXSSIFICtXTION' OF CASES 

\n} termination of pregnane} before the end 
of tlie tw ent} -eighth week of gestation is classified 
as an abortion and is included in this senes If 
tlie abortion look place the first 16 x' ecks of the 
prcgnancx, it is spoken of as an early aboriwn, 
if it occurred between the sixteenth and twent}- 
ninlh weeks, it is termed late aborltou 

Incompk'e abortions Any case in which reason- 
able cxidencc could be obtained to show that part 
of the products of concepbon had been axpclled 
before admission, fils into this group These 
constitute b} far the largest group in the senes 
x-ath a toUal of 323 cases, 275 of which were 
carl} and 50 late 

Comp’eJc aiorlwits This group is represented 
b} tho<c eases in which the contents of the uterus 
haxc been completely expelled before admission, 
as proxed by exploraUon of the uterus or sub- 
stantial clinical cxadencc Occasionally these 
paUents arc grossly mfected, but most m this 
senes proxaded no senous problem of treatmenL 
There were a total of 50 eases, of which 40 were 
early and 10 late 

Inevitable abortion An abortion is classified as 
inevitable when none of the products of the 
pregnane} haxc been expelled before admission, 
but in which instance the pregnane} is terminated 
dunng the hospital stay Here, there anses the 
added responsibiht} of preserxang the pregnane} 
if such IS possible wathout endangenng the health 
of the mother too great!} In all, 70 such cases 
were obserxed Of these, 41 were earl} and 29 
late Spontaneous completion took place m 20 
of the early cases and 18 of the late cases, while 
in 21 of the earl} cases and m ii of the late cases 
opcratix-c completion xvas required 

treatieent 

Needless to sa}, much controx’'ers}' exists 
regarding the treatment of the patient who 
presents herself xvith exadence to mdicate that an 
aborUon is pendmg or m progress Many factors 
are to be considered, but the outstanding pomt 
of discussioa is whether or not the uterus should 
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be Invided ctd^ t he tboction completed vbes 
evidcDces o< oteriae Infection *re pre*eot. Mocb 
hii bed ttld agilQit any fodi openthv Inter 
■radon wbm active Infection b pcerat TTient 
are tlkoK wbo maintain that In the pc eaeuce at 
ferer and/or maiodocuoi rffa- fn i conaervalive 
meaanie* of a aoppordve and palDatin oxtnn 
ibcnid be fcflowed atnctly Hcnrever when the 
Ttrkaia typei cl cua are ctceddsed, it vrlD be 
teen that to enmty the ntem without too moch 
delay wHl poaaluy be o£ great benO&t in certain 
Clift . Foc emo at of theae are thoK in 

which beouiihage mar be to mafnt e ai to be an 
Immofiate danger to the life tf the patient. Thh 
tsotOy uccius when the p^octi of coDCeptkn 
arc Kparated from the wiQ of the otara bnt not 
expelled from Iti carity To tenuve this material 
alliowa the atenn to contract and the 
ceaiea. It i* ooUlide, abo, that many patients 
entirely fail to refund to pafUadre measarei. 
In these, it becomes obvim tha^ the presence of 
the necrotic Infected material in the oteros, from 
which abaoTptian la continoalty tshhig fnee, te 
worhlng to the detriment of tiu patient. Often 
fem os a l of this necrotie tbeoe resolti in a 
crisis and a rapid mom to oormaL 
From an e cano mlca l rtandpoint, to anpty the 
utena at the earliest when It say be o»* 
ridered aife, cmriderably ihartCEES the patient a 
hospitai stay 

Aithoogh It may be desirabie to compiete an 
inevltahte or inampiete abortioo as soco as 
poaadde It rmtst be kqX In mtnd that to Inride 
the ntem In the face of acrire Infectioa is not 
without catkin danger Co the patient, as wfD be 
shown hter It b proba^ that in certain ritoa 
tions, thlt added tuh Is jistifiibie. Abo b wQI 
be p^ted oat that there Is moat Hkify an 
ocrirnil rime to complete the abortioQ even after 
tbe laiecdoa has aohsidfd It b rightly rmpha 
ilied that when an infected aterui b nb)«ted 
to the tranma of open tire proce dur e, the so caBed 
*Teacocytic barii^ b broLen down and a spread 
of the tnfcctioo made probable, likely the 
danger of sneh b greater when the Invading 
argurismb thehemomk strestococma. 

Grurof /racfrfarr At Ocreiand City Hospbal, 
during the interval c o rered by thb rtody. the 
g <»n«!r»l treatment of these cases has been lalrty 
uniform. Often the patienU admitted are In 
aerloos con^tioo, many being s e ver el y fmiy ii- 
oated, extremely toxic or even moohond- First 
attention b always (firected to sqpportlag the 
patient gen er ally flirids are given m whatever 
way may be poasfble. If anemia b marked, 
prepaiarioos are made for tramferrion. Uioalty 


tmiern It b Uunght that tba abortkii b cnlj 
threatening oovlocics are adadnUteied at twi- , 
‘Iheae tendto check bkedlof and probably u^n 
"toxic” ahforptfcm- AsamttlKpalimtfaghea 
every opportmrity to complete the abtrtl® 
■pocianwbily When the menu bu contracted 
firmly gentb bat firm soprapaUc presatue nay 
acTvc to express the ccomletdy U 

thb b nnsnccesaful. it b pr efejt e d to ^ no me 
to the patient for 14 to 4S boors. 

TABLE L — lUlDtAXT tBOBOtO UAXUtOaXT 

or 445 CAXEi 

Abwtko St ttn* of adarialaa (■ 

Bpnnitnw w ioa-cyenDv ccafilcUaa tfwr 


Opantm ctemfcUco 

DdiUtfcio (■ orru ud canttoaest. 

DdststioD ctrrh »sd rtswvsl QBDC, oaly 
Cujtfttf senl, shhocA ihktado* of turn 
ItMaoTs] c4 ti*M vubDot ddOiQen or cnttftr* 


DM whh stiortM l&cnrardrt e rt 

AfdriUaitriinj IfootccmplkaUdbvKTkaa 
bbod laeau these cases ars csxOy oianagaL Oftea 
the abortkn b snontaoeoaly cmpleud wltUa 
4$ hour If toes b not the cave, the ntmi b 
emptied by the least taamallring pnxedort. 
Usually t^ on be dw sdlhmt fomirr di bring 
the ctrdx and wlthool tning the u*rp corette. 
Onx has shown that thb can be done 

without being followed by Krioos moebiiflty 
iM/ttftd oitrlhni. Tbm may ladude any case, 
from that showing a iSght dentloi ef tmp«v 
lure and few consriturionaJ tymstexm, to ^ 
acutely fU patient with cfallb and ianr or ifl|ht 

ferer and an extreme degree of pnatiadoa Wkm 

first seen, it b nsaally Tmpowdbfc to 
ult^te course of the pcocess bat It b BcO- 
worthy that the natient who shows iBght « w 
frtw km Wood pjuiure which eannot be 
explained by blood lost, feebk pnbe andtrtreaw 
prastiaricai, almost almap responds 
therapy U can itrimgly be saspec^ 
patient harbors an Inf erikn of v Indent 
rofti . and all Jntra-aterine mmtpobtte j>c^ 

K thoold be avWded. Leas coocera « 

I the patleot who shows high fever chil^ 
fun boandbig ptdse. tad who does 
DL Hers It probabhr msy be 
the ntems b Invsded by the nsoii oproplyw 

**^fta^ertcd case U geoeraHy treated 
serfatively ” U baw'rhage fa not sOT ai^ 
patient respo»b sarisfactonly to palHilne 
Ses, tlaTrXred for the tempe«i®f 
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ade. Frequent small transfusions of whole blood 
have proved excellent supportive treatment in 
patients with seiere infection 'WTien the fever 
has been lower than 100 4 degrees F for 24 to 
48 hours and it is felt that the uterus is not 
empty, operative completion is done 

TABLE n — TIME OF SURGICAL INTERtTNTION 


Time ol IntentnUon Caics 

Wltlun 34 hours of admission 
Febnie 15 

Afebrile 63 

Dunns febrile stage after 24 hours observation 47 

Afebnie 24 hours 57 

Afebnie 48 hours 38 

Afebrile 72 hours or longer 49 


Occasionally that case is seen in which it is 
felt adiTsable to empty' the uterus in spite of an 
existing febrile state Not infrequently the 
response is favorable, but it must be heeded that 
such a step defimtely' mcreases the patient’s 
chance for morbidity, which may be serious It 
must not be undertaken unless it is felt that the 
pabent’s general condition warrants such a nsk 
It will be seen in Table II that this was a not 
infrequent procedure in this senes, but our mor- 
bidity rate m these cases is tendmg to result in 
fewer patients being handled m such a manner 

(Fig r) 

Inmtahh abortion These cases are pecuhar 
only m that an effort should be made to save the 
pregnancy, if possible If active infecbon is 
present, treatment is as for other mfected abor- 
tions, and oxytoacs are given without regard for 
the pregnancy If afebnie and the Fnedman test 
indicates that the fetus is dead, the uterus is 
emptied without delay Otherwise, the abortion 
IS treated as threatened 

treatment of compucations 

Treatment of the comphcations of abortion 
IS necessarily highly mdividualized However, 
some general observations as to the manner with 
which these are dealt, as they arise, would be m 
order 

Bemorrhage Profuse bleedmg, even to the 
point of exsangiunation, is a common comph- 
cabon of aborbon, and must at times be dealt 
With immediately Temporary support of the 
Qrculabon by means of intravenous infusions of 
normal sabne solubon, to which epmephrme may 
ke added, is somebmes of great benefit. Solubons 
of isotomc glucose, or gum acacia, are admin- 
istered m the more severe cases in order to su^ 
port the pabent while preparabons are bemg made 
lor blood transfusion Blood transfusion was 



Fig 1 lUustraUng the extent of the morbidity following 
operative treatment, with relation to the febrile state of the 
patient at the time at which the operation was done. 


used freely m this senes As soon as a sabsfactory 
donor can be secured and preparabons completed, 
the pabent is given 500 cubic centimeters of 
whole blood by the Vmcent tube method No 
senous reacbons to transfusion were noted, and 
many patients were undoubtedly greatly un- 
proved by the procedure Transfusion is usually 
considered mdicated when the red blood ceil 
count is below 3,cx>o,ooo per cubic millimeters, or 
when the pabent shows signs of shock due to 
blood loss 

The hemorrhage occasionally necessitates early' 
mterference m these cases because of its seventy 
The usual methods to control hemorrhage are 
used, consisbng of shock posibon, appheabon of 
external heat to the extremibes, ice bag to the 
fundus uten, and the admmistrabon of ergot, 
pituitrm, and more recently pitocm If bleedmg 
conbnues in spite of these measures and the 
aborbon does not complete itself within a few 
hours, the uterus is empbed, care bemg taken to 
cause as httle trauma as possible When done 
gently, this procedure should cany with it very 
little morbidity Often it is not even necessary 
to administer a general anesthebc 

Sapreima The less virulent mfeebons, asso- 
ciated with aborbon, have previously been con- 
sidered to be "sapremic,” and were thought to be 
brought about by putrefactive bactena A 
copious, malodorous discharge was thought to be 
charactensbc of this condibon which was for- 
merly looked upon as an enbty Observabons 
in this senes would lead us to beheve that the 
character of the discharge, per se^ as well as the 
presence or absence of dulls, does not differ- 
enfaate between a relabvely bemgn infection and 
one of more senous unpiort. However, as pre- 




SURGERY GYNECOLOGY AND OBSTETRICS 


Tumi; BUted« iJm nUcst with fem b«t 
Mt ippwiiij* YOT ID, h»» taoilly pfOTri to faiVB 
a miU type <rf InfectfcdL The« patiaaU an 
tttaUd by bed rot la Fowler^ pfijitf rin, 
catloB ai heat to the hiwcr 4od the 

admiBhlntiQc of ooytocici. 

StfUcsmi*, Thii oo/ortimxte fjnrtrpUrftj/jr^ 
expUoed the death la a fai|h pemstafe fd the 
cam whkh terndcaCM iatal^ GmenU wp- 
portlve eiMJcTti, Said*, aad freqaent «™H 
tnathalocA cf witok hkisd, aceca to b* of the 
freateat beiteSt ia Bxh caKL CcBthuKU iotn 
veooQS drip has movtd to be a valoabte tech 
cdqM in tbt ftdmuittiatkiQ of aSoe asd giticoM 
•ofatioDS. ta ncoe haUiKa “K(npt»)ynte” or 
“cflio-IyaiUc’* wee employed with aon^ apparent 


JSjtddmttrlHj It If veQ kacm that ihtre la 
eoBildctabte InfliDuratlcti of the okbnKtrtaa 
la aO abortkxu whether they be crmrfttal in 
ocf^ cw otherwlae. Two rery marked caaea of 
(xoixnetricU were taaodated with fdacnta ac 
ereta. Eodoaoetritia ia mon cmniociaiT t pte- 
Cminary fajectkxL mal^ rektively nOd, hot 
OOCarioaaBy it fcUowed ^ other erfideoca of 
pehk: Infectkci. It batty probable that all cam 
of “aapresria* arv reaJIy exunplei of eadocae' 
triris pha the pttaeaoe of Infected peodnetn of 
tnatoeDt la that reecea- 
newd^ for upRBiU. 

Par*JneHtiJ ctiUdSUi and pdnc f<ri~ 

Umiu Theae arv dealt with by ririzs the patkal 
compfetfl reat la bed, mild caUtama, cbtmdaat 
fioiaa, Fowkt'a poshlioo, axul mobt beat to tba 
lower abdoencB. Tbo Elhou techidqoa (or 
adosoiitericif pelric beat if of outwaortinr 
bei^t la thcae cuca, tretpenUy caoabtf rapid 
Riofattoo of tha prcKeai, or chfLof in the Iccahn 
tkn of an abaceta 

Pitnc ohaa Thia w»a eaewatcrad ccca- 
uoaaUy In thb aeiiea. Traatmeat b paiSatrro 
{ulB the locaUrea and may be drained. 

Poatetkr coipotoanr h the method of cboace If the 
abacma b a cc ea rib fe by thb route. AbaceaKf of 
the lv«*d Sgaaneol art tmtod bv CoQaa^ 
method of rotToperitaoeal drainage, nnitai pofnt- 
isg to the nldaae where they mar be reached 
by pelyic fmoctiire. tn a lew aoth caaea dramatic 
f»dta were obtaiDed by poatermr cedpotfan y 
wlwn only a amaB abteeaa waa evamated 

PUdntu. EOlott treatmeot and bot dooebea 
are focmd to bo cftcacRwn m caac* of pri«c 
Fhletitia, ca thrombophletiltia, of the 
?mm t or aapbeoooa Ttina la inatad byekratwo 
of tl« ertmmty myiei an electrically boated 
enuGo. Pwiooeod bed mt la miportmt k any 


TABtr HL — MOMIDirt CU OFHAJITK rtt^l 

Fkufl* bdor* fTwr l rtaW L, ao iHr> 
kdrtymfUT la* 

itfett " * 

Wm c<a,Mn, a. ’ ■“ 

..•♦Irtrdtn- ,j 

a* wwta djl i m) 1*4 

after epTOtrrt tpw y fc tj ia j ,, 

1 ‘ata] aataiMr •palm CMts rji 

<»c, tojetber with aopport of the per iAml 

omdarioB br loeam cf proper baabao 
« atockiap abtm tbo patient b aflowed o« cf 
b^ ITyuenctMny la not done for peWe pkk 
bftfa, and anacmatfra toeiMm are a mA i j T* .! 
ataJltiiaea, No Ihtfancm of j- mlmrinaT y 
owrid boebownin theeadiv Mtiea. 

KoaattfTr Ajm Koiritm 
A carafol atody of the mcrhliS^ aod aiartafi^ 
In thk fi'wn of caeca farokfaea the dte o ai - 
■ntnr by which U> evalmle the resihi of the 
tnethod of treatment kflnwcd at Ordond Qiy 
HoepftaL la order to moacre anh a ndahk 
M morbldSty cmala iibftTuy pclots saut te 
*<oq >te»l imn 'morWdlt;^ k taken aa that 

A <aj» k apoiee cf aa faer^ bad 
wh«i there baa bees a ttmperatm riae of loe 4 
dcRrea F., » mm, on any two 14 boor perieda 
(nuiTwlng opcratlaa, rxdadii^ the firat *4 peat 
operalhre bcara cr when the tempentare haa 
rtnaloed debated longer than 14 bocm. The 
tena 'Ethnic" will ^ traed to Inficata riw 
pteaeocfl of a tea^nal«n cf 100-4 derreo F ct 
bet not In tbe aiae rcitiictcd aeaae 0 


TfUi wofhdUj Oi the 445 ca»9 atadkd. 

>54 caaea, or 57 per ewt, wm ichdls at bobc 
tim4 dnnDg obaeAradoa. Thu doca not inctide 
the KoaB eanber of pabmta who ihowwi a kgbt 
labnie reictkaa, alter opcraricn. bol no but 
bkkty Anwog th* 50 patnta aaontted u cm- 
pleav ahortiana 14, or 4* per crait, were leWk 

M tfwae whocooplctcd ^HdtiaecHtaly wmemy 

•1th the ard of aaptapobic pemnre, 5fe <*■ 

per cent, of the it>7 caaea were fchafle TkhkDI 
aboafa the nxfbidi^ in tha CJ*ea that were tn^d 

by aoo»o opciarire procadore. It wiB be *eea 
that the mortwhty and fctitfle reactioaa compara 
favo«yywltbtlr|T<wppctrBotife 

UerWtfTr/r^rrarmPHO It ladenwekiattd 
In Tkble Ttl that tbow patient who "rt 
akbnie befora of«aOcm had irry aBcht tm 
,a*ia 
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peratuie reaction to the treatment In a large 
number of patients who had fever before inter- 
\enhon there was no subsequent morbidity 
Aside from 3 cases with fatal termmation there 
was a total morbidity after operation of 23 6 per 
cent, which must be accepted as a relatively low 
figure Obviously the morbidity and mortahty 
were low m the operative cases because those 
patients who were m critical condition were 
rarely subjected to mtra-utenne mampulation 
However, it may further be pomted out that 
when done m properly selected cases, the danger 
from operative completion of abortion is relatively 
slight 

Morbidity and type of operative procedure The 
morbidity foUowmg operative completion of an 
abortion appears to bear some direct relation to 
the manner m which the uterus was emptied 

Table IV illustrates the percentage of cases 
showmg morbidity followmg various types of 
operative completion of abortion It is noted that 
this IS morbidity seen m patients who were 
afebnle for at least 24 hours before operation It 
IS outstandmg that those cases m which the least 
iw done showed the lowest morbidity m spite 
of the fact that these were most often the recently 
infected cases When the uterus was emptied 
without dilating the cervix and without usmg a 
^ette, the morbidity was only 3 5 per cent 
Dilatation of the cervix and curettement of the 
utenne wall gave a morbidity of 7 7 per cent. 
A notable pomt m this study is that dilating the 
•i^rvix Carnes with it a higher morbidity than 
gently curetting the uterus It is not difficult 
to conceive the greater trauma associated with 
^y method of forcible dilatation of the cervix 
In spite of the small number of cases presented, 
it must be concluded that all unnecessary trauma 
nnd mampulation should be carefully avoided 
when invadmg the infected or potentially infected 
uterus Ev'en vigorous bimanual exammation 
under anesthesia must be looked upon as capable 
of causmg dangerous dissemmation of the disease 
process 

Relation of morbidity to the tune of surgical 
intervention From our study, it would appear 
fhat the time at which an operative completion 
^ done bears no httle importance to the mor- 
bidity rate Figure I shows the time, with relation 
to the febrile state of the patient, at which the 
?^plehon was done and the resulting reaction 
These cases were grouped accordmg to those 
irhich showed no more than a temperature nse 
of loo 4 degrees F or above on 2 postoperative 
^ys, excludmg the first 24 postoperative hours, 
those which showed a temperature reaction more 


TABLE IV MORBIDITY AND TYPE OF 

SURGICAL COMPLETION 


Procedure 

No 

Morbid 

Perceot 

Morbidity’ 

Dilatation of cemx and curette- 
ment 

91 

7 

7 7 

Dilatation of cervix and removal 
of tissue, only 

40 

4 

10 

Curettement, without dilatation 
of cervix 

S4 

3 

s s 

Removal of tissue, without dilata- 
tion or curettement 

84 

3 

3 S 


'Patients were afebrile for at least 34 hours before operation. 

extended than this, and those which showed less 
than the minimal reaction The latter group were 
conceded to be without morbidity. It v^ be 
seen that the temperature reaction was greater 
and more often prolonged when operation was 
done while the patient was febrile The high 
morbidity among those patients who had surgi^ 
mtervention within 24 hours of a dmis sion may be 
explamed by the fact that they had been observed 
too short a time to determme the presence of 
active infection Consequently, a number of 
patients were operated upon who would not have 
been mcluded had they been observed a longer 
time Also, many of tiese abortions were com- 
pleted because profuse bleedmg made it impera- 
tive The results of this study confirm our 
opmion that the optimal time to complete an 
abortion, if at all, is when the patient has been 
afebnle for 48 to 72 hours Nothmg os to be 
gamed, usually, by delaymg longer, and to mvade 
the uterus earher cames a greater nsk for the 
patient. 

Accidents of treatment Perforation of the 
uterus occurred m only i case of those 272 which 
received surgical completion In this case the 
postenor wall of the uterus was perforated with 
the Hegar dilator and omentum was dehvered 
through the opemng The abdomen was not 
explored and recovery was uneventful Patient 
was discharged after 14 hospital days 

Mortality In this senes there were 21 deaths, 
or a gross mortahty of 4 72 per cent This 
mortahty is really low, when the type of case 
handled at City Hospital is considered It is 
notable that many of these piatients were mon- 
bund at the time of admission and that 7, or one- 
third, of the deaths occurred withm 24 hours of 
the time the patient was admitted The average 
number of hospital days for the fatal cases w^ 

7 9, although I case was m the hospital 44 days 
It IS mteresting to observe that m 12 of these 
patients, there was an admitted history of 
ci™al attempt to mduce the abortion, and m i 
other case there was postmortem evidence to 
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indicate that tlw ntena had been jitsionXti. 
befcre adnabiioc to Uie hoapttaL Oolr 3 
occurred foQoiriiif opeiatiTB tnatmat Id City 
Hcefital. llKse are worthy of Imfirkhml zdcd- 
tioo. In I there was a hkt^ of criWaal abor 
tlon br mcaiH of packine cervU with cotton 
on two ocnjkci. Oa the patlat wta 

Uecfiat purfua e J y badhifhfemaiiachIIh,aod 
appenrcd qnite llL A ttaathnhn and Natation 
aitd cnretteiQcnt were done bnmediatety Foi- 
lowiof operatnD the patint cootinoed to betmte 
wocae, derckped a c^olitk <i the boUocka, and 
died ^tei ai ho^tii daya. There wu on poet 
mortem ^Tr^inaHnn In t, aecotKl caae, death 
o cc uu ed on the operatini table titer 7 adnatea 
of idtiTMs oxide gaa anotheiin. No poitmortem 
cxamlnatkn wm pemdtted. The third death 
rtsolled from prahoe ntetLne bemorrhafe tatot 
boon aiter the patfent had bea transhtted aod 
theDteraaafparentiyenaMleil. Remorrhace «aa 
pr of m e aod sadden and there wai oa tkoe to 
coQfdete a aecood ttantfcalatL 

tciouar aio) coKCLCixoyB 

I Aita^of MScaaeiafabartiaciobserredai 
Ckvdand uty H<Mpft».l dmiu a period of tW 
yean b pnaented. Om tSit Inteml the 
swtbod at tmtaoit «u ialiiy anffoca and 
i^ordi cuUabie o p poitmi ity for appnbal of 
ret^ta. 

f The MDCral tendency la treatment tt 
toward a policy cf non-hitesveQtica. ft b rctiy- 
nWd tb^ faeaiioa of the oterov e^^edal^ 
In the face of artire or potential Infection may 
b* exceedtngiy haxardooa. Howerer Ithbeneyed 
tb»t drcomitaDcea Joitlfy thU rfak b moDe 
ftnaocra. 


3 The Impartaon of Hood tnntfadoo u a 
Ef>*arin» measote In rctreme emnj^aitioo 

and a* a therapeu Uc prwednTC In the prt^DCt tf 

hiitctian U property itre^td, 

4 Inta oteiloe BualpaiatloD baxcftbdhial 

caaea If practical. Oppoftonlty h allowed hr 
qwBtiaetw* ccenjdction tmleK bec o or i hue b 
•cvttt Of other coeuBtiona warTint 
Intermtkn. nowe%‘er ff the aborrtoo b rtH 
Incomplete afttf the patient hu been aftbrtW (or 
4® bean, h b tbooghl that there U no ad\ antife 
In dday^ compleEoo foe a lonfo tfme. 

S- Of the 445 eaae* otoenred, X73 TOe tmied 
by nne ty^ of cpcratlvc eraomtloQ of the 
otenta It b ihowrn that the optimal rtrw to 
empty the uterua, wfaea fnfcAia haa brat 
preaent, b after the teapentnre hu been briow 
100.4 dcyreei F foe 4$ honts. It b fanportinl 
to carry out thb ptoorime with a mfmmimi (jl 
ttasma, nirolcfitif dilatatioc of the ctrrix and 
esretteownt If poialbie. iSRcn tlw ntena b 
emptied at the proper rime In p cope dy teiected 
caaea aM with ndumaf trauma, the racetfdtty 
foDowinx ounlir* prxedarei u not excea^M 
and b of a besifn utsrt 

d. Thla arriiM preatnta a total of at deatha-~ 
a groM mortality of 4.7* per csDl. One'thirdef 
tbw deatha ce a r ur raj wilhfn 14 boon of the 
patfenta’ adardaricr to the be^tal. Only 3 
loQownd eperarir* tmtipgU tt uty Hospital 

7 It woakl appear hxao ihb ttody Uat the 
rsortahty and morWity in aeddentai oc olinfuf 
aboctica cenld be rtdoced uateriaQy by non 
IntdHgent manatemenC of each oae from tta 
Qoaet. Soch managenjeat weraH fa wH d f the 
iowlnf of Certain pjtrMjptea which erpoimeehu 
•bown may not be riefa^ witboat ID ronlo. 
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I N the 249 cases of malignant tumors of the 
thyroid gland which have been seen at the 
Cleveland Clmic, the first impression of the 
examiner in 4 1 per cent of the cases was that a 
mild or a questionable hy^ierthyroidism xvas pres- 
ent, A closer study, however, shows that m only 
2 instances was there any* indication of hyqier- 
thjToidism as based on such objectii e cntena as 
persistent tachycardia or eleimtion of the basal 
metabohc rate m the presence of a history and 
physical findmgs consistent with hyperthyroid- 
ism It is not unlikely that the apparent hyper- 
th}Toidism m these 2 cases and in similar cases 
that have been reported by others xvas the result 
of one of two factors (a) changes incident to an 
mcrease of the patient's vascular bed, or (b) 
simulation of hyTierthyroidism by some sy'stemic 
disturbance madent to the presence of a large 
mahgnant tumor or its metastases 
The first of these mechaiusms, i e , the simula- 
tion of hyperthynoidism by an increase of the 
vascular bed, is illustrated by the following case 
in which a mahgnant adenoma of the thymoid had 
resulted m a huge, pulsating metastasis to the 
ihum Although a forceful tachycardia, an ele- 
vated basal metabohc rate, and a history consist- 
ent with that found in cases of hyperthyToidism 
were all present, m aU probability the patient did 
not have hyperthyroidism, for the entire picture 
could be explamed on the basis of mcreased cir- 
culation through the large vascular bed of the 
metastatic tumor 

CASE REPORT 

The patient was a woman 6s years of age who came to 
the Chnic on November 6, 1934, because of a tumor m me 
left hip Smce childhood, a large goiter which mvoli ea m 
nght side and isthmus of the thyroid gland had bwn 
mt, but Its sire had not increased for man> years ^ wo ana 
a half j-ears before this eiamination, the patient began o 
noUce pam m the left hip Six months later, a tumor 01 me 
hip was observed, and at about the same time, the pa en 
nobced an enlargement of the left side of her neck. 

Precedmg this eiaminaUon, palpitation and tachycarcta 
had been noUced The paUent had been more nen 01“ 
usual, had lost strength, and, d^ite u Eood^pet^^ 
W lost ro pounds & weight, -fhere had 
hyperhidrosis. but no tremor, dyspnea, 
or hoarseness Recently, the tumor of the hip 
considerable pam, and it was for this reason that me pa 

^ Physical examination revealed a w^ 

developed and nourished woman (Fig x) whose appea 


and behamor did not suggest the presence of h}-perthj- 
roidism The pulse rate was 120, the blood pressure was 140 
systolic and 75 diastobc, and the temperature was 99-4 de- 
grees F The skin was somewhat pale, the hands were 
warm and drj, and there was no digital tremor No ex- 
ophthalmos, hd lag, or indemng of the palpebral fissures 
was present Exanunation reiealed a large, soft colloid 
adenoma of the nght lobe of the thyroid gland and a 
smaller equallj soft adenoma of the isthmus In\ol\Tng 
the left lobe, there was an extremel> hard, fixed, non- 
tender mass 7 centimeters m diameter which presented the 
chnical features of a malignant tumor The heart was 
shghtl> enlarged to percussion, and there was a forceful 
throst at the apex A blowmg sv-stohe murmur was audible 
ov er the entire precordium, but the heart sounds were regu- 
lar and of good qualit> The penpheral v essels w ere mod- 
erately thickened The lungs were clear and resonant 
throughout On the left hip, fixed to the flium, there was 
a huge, expansib!> pulsatmg, firm, non-tender mass the 
sue of a football A thrill and bruit were present o\ er the 
entire mass, o\erl>ang vems were dilated Pressure on 
mass did not slow the heart rate Patient walked with a 
distinct bmp Further sigmficant findmK not re\ ealed 
Leboraioo findings The red blood cells numbered 
4 130,000, the hemodobm was 78 per cent, and the white 
biood’ cells numbered 8,300 with 62 per cent polymorpho- 
nuclear neutrophils, i per cent eosmophlls, 23 per cent 
lympbocj tes, and 14 pet cent monoC3'tes 

0 rmaI>’Sis showed no sugar or albumm to be present, and 
only on occasional white blood cell was found. The fastmg 
blood sugar was 104 milligrams, blood urea, 4S miUigiams, 
and the carbon dioxide content was 54.8 milligrams per 
100 cubic centimeters On two separate occasions, the 
blood cholesterol was 185 and 1S2 milbgrams per 100 cubic 
centimeters, and the blo^ lodme was 6 16 and 7.46 micro- 
grams per 100 cubic centimeters The llassennann and 
Kahn tests gave negatii e findmgs 

A roentgenogram of the chest revealed the heart to be 
enlaiged There were sev eral small nodules m both lungs 
which were mterpreted as metastatic tumors, probably of 
thyroid ongm A roentgenogram of the pdvTS (Fig 2) 
showed a large, soft tissue tumor mass nsmg from the 
ihum Destruction of the bone was so extensive that only 
a strip mches wide remamed adjacent to the sacro-ihac 
jomt TTiere was also an area of destruction of the ascend- 
ing ramus of the left tuber ischu 

jG electrocardiogram showed smus tachjcardia with 
normal rh>-thm, an mv erted T wav e m lead EEf, and left 
nxis devnation No evidence of m> ocardial damage. 

The basal metabohc rates on three different daj'S were 
plus 56 per cent, plus ap per cent, and pins 26 per cent. 

At the time of admission to the hospital, the patient’s 
pulse rate was 130, and duimg the 7 days of observation, 
although the temperature was never abo\ e 99 5 degrees F , 
the pulse rate ranged from 100 to i xo The dnignosis at the 
time of discharge was malignant adenoma of the thyroid 
gland with metastases to the flium, ischium, and lungs 

In this interesting case, many of the rlimral 
features of hj'perthyToidism were exhibited The 
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pentttent, fotcrful todiymda, the 
tte fttcreajed pui*e proBOre, the k« e/wei^t, 
the food appetite; the ka d nm atli, tl* oerr* 
oa»e*a, the hiaal m c ia bo Uc i»te» « frore ploa »fi 
per cent to p]a ji5 ptr cmt, tsd the recent ea- 
urreoKot of the pee-eshdnf footer aQ to 

locBcate that the oeopkattc eskrtesaem of the 
left lobe of the thyrom ffamH op T(g {zieiaatoiea 
were f imcrto til n g ti thjrotd thaoe aod were te* 
dodnf an aedye bypothyroicGaB. The Uch]^ 
cardla could not be apkioed oa the bft*i of 
ie^)iiaUH 7 obatrocdoo, »Twmti fever or or 
heart (fiaeate. Yet the Uood lodioe and the 
ok>od chololaol oq two nryAT>T« «en 

weO vjtUo the Umlta of rif* Trwt ■ . fi m ftny which 
nmt be Isterpveted aa arldeoct afilast pna- 
eoce of hTpeTtbjwidlam. 

Since It cooM cut be prored that the tachycar 
(St and the focreaaed raal metabofkza la thla 
caae were accondary to bypvthynfdcBB, It b 
probable that they wens the reaolt of the 
increaacd actloo <if the heart tnddeat to the tmln- 
teniflcr of the dicolxtloa of blood chnKzsh the 
hsife and exceaeiv^T vucolar pahattrrf snetn- 
lUtk tcnoar of the ihnra. It waa (hat 

the treokendoaa raactiki bed of thh ntnor with 
iU dOated twIi, polHtioo, thrOl and bndt had 
Imnawil ao fnst a bordeo opao the heart that 
thttortuwa forced to taoeax to actiTfty thoa 
nsuKifie In a perclfteat UdmanSa and kt a toBd 
cwfiac hyp o t r o phy On tl^ back, the preaeoce 
of the left axk derlatioa mlrtt aka be bitar 
picted u Ittdkatfm that the felt ventride wai 
dofof an cctud ve amoast of work. Far the acme 
maocu the total work of the heart waa tocrataed, 
and tin htcrcaK leardted b tncreaaed 0 xycen coo* 
asaopUoo by the mvocardlom, and be^ la an 
lacraace of the total oi y|e u cocaomptioo of the 
body and b a prcporticctaie ekratkn o( the baial 
toelxlmSc rata. All cEidcal and kboratery 6nd' 
tnp b thk coold that be eorrcbted od the 
ba^ of the looetaed work of tha heart Inddcnt 
to the mabteoance of dfcaktka throcsgb ao krfo 
a vanlar bed. 

ttikQca were made b the caae of a 
wooaa ij youa of ajB wl)o bad a byperntphrcena 

of the \m kidney The tomor waa wool J" locbea 
In fiainrtcf and preaented an rTfrafTrilf p«J- 
aatko aa wtQ aa a palpabte thiQl and a kxid 
bndt. TbervRca palatW ajetaatadaa^eoll- 
meta b dJaoarter b the mride bot X ny pic 
tare* ol the aioD, dwt, and cpfoe revealed no 
farther mataataaea. Tha puke waa coocUlently 
ore- roo when the patkol waa at re*t b bed, the 
blood p s e mu e waa 160 iratolic, 70 diailoflc, and 
dopGcate btttJ setabcdlc rate detensbatkca 


avctajedplmaS par cent The Weed kcfioraad 

ehciesterol were withfai Botnnl ttmlU, and the tp. 

pentane of the patfent (fid not aontat lie 
jnee of bypeTthyreidam. Ehn there wia ae 

aM no abnoniiaBiy cf ll» Wood, b^ « 

hns* to aatant lor the penfatent tadiyorfU. 
^ tootaae of raike prrjfene and tie efevatke 
of the basal mctahcfJc nte, It wu ctubded that 
heraa— •- - 


of the hcaal aetaboGc rate. 

In order to tert tik hypoti^ cta&t am 
made of a man *d yean 0/ •« who, for the past w 
ytaia, had had a cridaafiy enhrjbt tftah- 
vtnooa aaemkni of the carotid artery The 
kiioQ waa of tranaatic cri^Cn and then m w 
aaaodaltd (£aeaae cr gsriplVallaii. Tbh paliat 
had a forceful taebynnfia to that tea h 

the caae just moitiamd the palH rate ran ubkh 
aa jjoandttaytdctsndalentfyabme too when he 
waa at n*t b bed. The blood pr ti a nr a wu tio 
ayuoBc and dj dkwoBf, The baaol 
rate on two occaalcca was plus so pet cat, b?t 
the biood iodise was wflhu ncrmal Enft* (f 5 
tsderograms per too caUc cadrnslm) and thm 
waa no rifnw evi J enct ef hyperthyrcicBsa. It 
k appaieet that ben the e tea k re «wk txpotrd 
upon tte heart by an arterforenottf £ttJik, jat a* 
b the &nt case the exetadn work bvidnr to 
at ^ k bg a kiye dOated vaacnlu bed, bad re- 
colted b a penmest tachycardia and (b aa dera> 
tkc of the baaal metaboQe rate. 

arvDtw or LXTnunTta 

There b no a ii w rocn l b tha Hterttore retard' 
fsw the bddesc* cf the ajudatkn of byperth^ 
inbfiBB with maSxaaat hinxes of the thnoH 

^and BfnrdaisdlbaetftaUthatalltheciud- 
cal lyro pUgn of hypwtbyxcidiWB are almcat 
never sees b aaaodadM wfti onctr of the thy 
Tofd fknd, but they add that tachycardia akoe 
la not bfieqoendy o b semd and that tmnee 
•omelimes o c em a. These aatbora stale that a 
oj^thabnoa aaaodated with a maBfoant tiyw 
tnaior baa 00^ very rarefy be® reported a» 
that they have not seen a sbgU tnctanc*^ a^ 
a fw. In the Ainerfcaa Hierawrc, a UgHw b»* 
cHence of the waocklkm of hyperthynito 
with wIlgnaBt tnnsori of the thyteW |te“ ** 
jTported. Sltoiwoci aulta that coe^alf to cases 
of malienancy of the thyrotd fUnd tav e c^^ 
•odaledwUh hypertlqiTofcliwn. and tha t b< 
sees 5 cases b wnkh enphlhslmoa wm 
SI isTM cpockidr* that b hb cases, the 
toens ol hypenhyroidbrn have been wodoced ^ 
the aecntloo frem the actively prJlfeiatint thf 
Toid Card noma ctfh.” 
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Fig I rhotognph of patient 


Collar states that the commonest complaints 
in his senes of cases of mahgnanc\ of the th\ roid 
gland were of those sjanploms nhich usualh are 
assoaated with h^'pcrth^^■Oldlsm, such as ner\- 
ousness, loss of weight, tachj cardia and palpita- 
tion symptoms which were present in 47 per 
cent of the cases In 44 per cent of the cases, the 
basal metabolic rates ranged from plus 16 per 
cent to plus So per cent Coller concludes, ‘ The 
fact that most of these patients had basal meta- 
bolic rates that were normal or abov e normal sug- 
gests that malignant thj roid tissue raa\ retain 
some of its ongmal function ” 

Boothby found deCmle c\adence of hj'perthy- 
roidism bj a stud} of the basal metabolic rates in 
aa per cent of 45 known cases of mahgnancy of the 
th}Toid gland seen at the Mayo Clinic Herbst, 
however, from the same clinic, could find clinical 
cadence of h}’perthyroidism in only t pier cent of 
the cases, and he stales that there was no case 
of caranoma of the th}Toid gland in 5>^^7 cases 
of exophthalmic goiter 

Eberts (4, 5) has reported 2 cases in which ac- 
h'e hyperthyroidism was associated with a mahg- 
nant tumor of the thyroid gland, but he adimts 
that the histology of these tumors was not t}^ical 



I ig 2 Roentgenogram of pelvis showing large tumor 
and destruction of ilium 

of thxToid malignanc} and states that since both 
patients were nine and well, 3 and 4 }ears, re- 
spccU\cl\, after operation, even more doubt is 
thrown upon the true nature of the tumor 
Pemberton concludes that the basal metabolic 
rate IS influenced more b^ bemgn than by malig- 
nant tumors of the thyToid gland He explains the 
occasional association of hyiierth} roiism and 
malignant tumors by the fact that 87 per cent of 
the malignant tumors of the thyroid gland anse 
in adenoma which ma\ or may not be assoaated 
wuth hyperthyToidism This idea is in harmony 
with the findings of Manne and Johnson and of 
Eisen, who showed that m a senes of cases of 
malignant tumors of the thymoid gland, metas- 
tasizmg tumors did not exhibit the normal thy- 
roid function of takmg up and stormg iodine 
Graham, in discussmg tumors of the thymoid 
gland, has stated “It is the transformation of 
adenoma to caranoma that constitutes the en- 
tity The innumerable morphological variations 
possible in a senes of tumors or e\ en in a single 
tumor are but circumstances in the process ” 
This interpretation of thyroid neoplasms would 
explam the occasional assoaation of hyperthy'- 
roidism with a malignant tumor of the thyroid 
gland as representing the de\ elopment of the ma- 
bgnant tumor m a pretiously “ toxic ” adenoma 
Howe\ er, there still remams the problem of rec- 
onahng the diverse opimons regarding the mci- 
dence of hyperthyroidism in malignant tumors of 
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tbe lh>Tc<d gUnd. Sow writm phce tkii loci 
dtoce a* Icr* ti 3 per cent aod otbcn w hi{b u 
SO per cent, Itbrn^ bc&f that mliInteTperulito 
of *}fnpton» *aKKatKe of iTN-pcrtivToldhin. m 
dlffereoceo la the pttSeJocical iQterpreUlfcjo of 
irtron rrwiiTd at operalkaj an retpcwflde lor 
Ihrt di\eTitwc of ofimoo Sloe* a atwJv of lii 
pllwt))tical change* of the ihTTDKj ativddo<»i>o» 
fiU aithln the acope of tba paper. I thaO tweef^ 
polQtoutaocaeDechanlaiiabj'ahMa ctslvoani 
tumor of the th)*roid giaod can prodoce a amteal 
f^ctorr uhkb cio^ly aloiolalei that ol >»>T»eT 
tlmtJlriiJUii, 

tuacOaalOH 

The tjpe of tumur ahki atulia aufficient a(u 
aad (xcetda/Kj* (o be able to protfoce fratetak 
eflecta bj' mertfltfng the dfcafatnrj- meehaalwi 
aa In the caie* reportnj here nwut be reiatlvrlv 
rare, ft is. netmhelm quite profxibte lf$al a 
flomber of patient*. In whem tajge raaenhr toa 
Bgrtant thjToid tomor* afKl a aregodarr tadif 
cartfia am present, hate been thought to bate 
been ftsS’rraw; frotn hypenhyrcWoia *n<S ha-rt 
been reportcQ tn the UteraUrre aa case* of hyper 
th^'TQtdtfm tjaodtted irlth saligQaQt (hmU 
ttmxv 

The other tjpA of case (a a beh the proesee of 
a millguut toxaoe is apt to reach la a efl&kal 
pietun that dta be cmioied «ith bypetthvroM 
itm it Men when there an ri'ftemk mntjfeita 
dcrci of extendee miil(|;;aaat rtlaraje, rerUoent 
data C8B be foosd la ctamrurtg case recordt of 
mUgnant tuioora of or^^ata ofhM thio the thf 
n^gUrxL TbebiMoTy of lo*af afr{ght,oevcwa- 
nets, tmDOT fattgoe ax>d palplUtwn b ana- 
•cat in the preomce of any adctoced maSctanc^ 
Sioce the p f csegoe of an adcanced nuBgnent 
tiiioor of any wgan con retuh in a »jndro*ne 
abki ^meyest* the pretence of hvpertbjroWbm. 
It b not turpndog that ♦hen the tumor bivotre^ 
the thrad gUnd h< perthvroidam b ec rti mace 
■troftgf} fuggeiled and the cLa>ca] picture b fav 
lerpreted a* the er prrm on of a arid bsTerth' 
rcodmn. 

Aa ha* been itated there are only l»o m 
stance* In a <ne* of t4<j oi*c* of ffia\r(5Mnt la- 
(noft of the tbrmid gUrtd ta ahtch naiftuisban 
of the rorerd thoaiany cJj^tveevUmctofin 
aswaaiM h\peTih\roidtMn In the 6ret of ihfM 
] cft*e\ the tumor «raa a IwT' nipuB* growing 
-Ifgenerttirtg carernotoa ao andtfleTTOtUlrd that 
»l 04*41 hot ccmideml lobea arreena Intba 
ca*e ih^ t* ahnent no pcwbiQu that the im- 
thfrcTeottated tumor ttawe cuoW fuse b«n abk 
to fooction It t* firofwblr there/ we tbit the 
rrBtptoTD iTpreaentrd the *s»letnK effect* of c* 


teadre nuUgoant drsona* or utre the rrsalt cf t 
cfioddeotal osertcti\It> of the niiIn\ot\«l rrr 
Ihxi of (he thj raid fiait ^ce th* rrB(pt43tio 
were toy mui rince u ipfte of a dogR 
mnahobc rale cf phi* JSPCfcttit thccb«K»}fea. 
I«w of bvpettbNTTwCKn acre not pi t ^ t, and 
dare the retnaiafeir pordoo of if* in\rovl 
■»* lo a pore colWd pha*e the probaLihtk* are 
that ibc ^nlcal fitwEt** la thb case acre *«wid. 
ary to abacaptbn from it* large drgmeatlag 
tumor or (ti meUMasea. 

The Mcoad ca*e la altfch hyperth s -ru alm a ap- 
peared to be tttocBUd a 1th a malcgoaat taetor 
oftheihj-Tofd baarampleof a tBoI^isut lamor 
devtloping in an adenrana ahkh fee arvoalyran 
had ibemn qoettlooable dgn* tjl infld actnltr 
The patient wu* a man, p4 jearaot age aho fast 
h*d nofrerd nersoosacM aad hrHththn in 19J5. 
i^yeBrsbelcat noreuu&loatkn. ) Jbtg nu eot d 
the oeci «a* not obamtd nail! * > ears after the 
onaet of these rvmptout* In thefimrehspdf* w 
eotry befaad lost iopoundsb aeight aodudnr 
CT) rvmks Vnsa had dt* 

vdopeil 

Pcytica! tumlmUon rrsfaRd ibe prewre of 
a hard, tKidqiai Riiet of mciderait ila, uckt 
<atrdla,a£Kla«Qgik,&ae d4lta} tfcner Abac 
iwda U aedalax griies alii modmieiyprtlhy 
rt^dbRi mas made and Dytlke* of both wpetk* 
litjreoid ariftk* *t«rrtern*\l 

The patknt ret u mw \ mooth* later *) mpte*' 
atkallr ooiBiiwed. Subtotal thvtadcrti**) 
«•• perfenaen »nd the paLbokKical duynod* ef 
the i p e oiu eo rtmosed aa* trcBpant adetwea 
rJthelbvTcW The tuawaatawdlfferwlbf™ 
aod In addttloD h arose hi an adearwa, rertalo 

area* of ahki aere dcfiwtely 

FoUoalng ibvrcWectonrr toe luilent ptw 
aldUiy tenprcntiBent «jvA galnea ^8 
Three nwHh* after the operation ta»pfleoft»e 
tact that « wefiUoa of imuTWc cf the 1^ 
tieol a bypenbynWbm *» tnade the Twhe f*k 
•aasitiBcoEaktenUy abocc lOo when the |Ub«l 
♦Bsat rwt in bed Oooe n>eta»ta'« 
ered I BKatllii bier and the pabfnt dW 
hoM aM puhnocary jnetasUse* » years aner t*r 

thy rtadeclonv had been perfonned 

^ nldcnce « abich ae iW dng«^ 
of hjpmh^fodBin In thii «« rt no* 
the case n mcluded became it presmi* im 
de*r-nit nkiure ed hTT*rth\rrMb*m tbit b »» 
(mtiul in the rrcnfdt r* the 140 maignanl 
of the th> rm\ fiiad ui tha seTws J 

there « no record oi the U*1 

fate of IheUood chotosierohoT of a b»^ »c^ 

detewnmaono Tach^tanb* •*» n«rl> I*” 
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nounced after the operation as before, and soon 
after th) roidectomy, evndences of generalized 
metastases were seen 

As we have pointed out, great care must be 
exercised in making a diagnosis of hyperthyroid- 
ism m the presence of generahzed metastases It 
IS, therefore, not improbable that this patient’s 
sjTnptoms were largely the direct result of the 
mahgnant disease rather than of a true hj^per- 
thyroidism induced by functional acUxnty of the 
thjnoid tumor and its metastases 

The basal metabohc rates in a recent senes of 
33 cases of mahgnant adenomas and of papillary 
carcmomas of the thyroid gland averaged plus o 3 
per cent These two types of neoplasm are the 
most highly differentiated forms of thyroid ma- 
lignancy and hence probably represent the type 
of tumor most likely to show functional activity 
Yet m only 3 cases was the basal metabohc rate 
above plus 16 per cent One of these 3 patients 
had an elevabon of temperature associated with 
extensive pulmonary metastases The second pa- 
tient suffered from dyspnea secondary to tracheal 
compression, the third was the case herein re- 
ported m which a large p ulsa ting metastatic tu- 
mor was present m the ihum In no case was 
there clinical evidence of hyperthyroidism In 4 
cases, the basal metabohc rate was below minus 
16 per cent It has been found, therefore, that in 
this senes of mahgnant tumors of the thjToid 
gland, there was no consistent dexnation from the 
normal basal metabohc rate 

In conclusion, it can be said that in 249 cases 
of mahgnant tumors of the thynoid gland, there 
was not a smgle instance of the indisputable co- 
existence of hyperthyroidism The rareness of the 
sssoaation of these two conditions suggests that 
this association is largely coincidental, the two 
diseases probably bearing no etiological relation- 
ship to each other It must follow, therefore, that 
the diagnosis of hyperthynoidism should be made 
With caution in the presence of a thyroid gland 
which has the characteristics of a mahgnant 
tumor, and that, conversely, the diagnosis of 
mahgnancy should be made xvith equal hesitancy 
'n cases m which there is unequivocal evidence of 
active hy'perthyroidism 

SUMilARX 

I There is a lack of agreement m the hteralure 
fcgarding the incidence of hy’perthyroidism asso- 
ciated With mahgnant tumors of the thyroid 
gland 


2 This disagreement can probably be ex- 
plained (i) by differences m opmion among pa- 
thologists as to the cntena of thyroid mahg- 
nancy, (2) the tendency, m the presence of goiter, 
to attribute to hyperthyroidism the symptoms and 
signs which are m reality the result of extensive 
malignant disease 

3 The mechanism whereby a large vascular 
tumor can produce a tachycardia, an mcreased 
basal metabohc rate, and a syndrome suggestive 
of hyperthynoidism is discussed, and a case is re- 
ported in which these findmgs wmre present 

4 There is no case in a senes of 249 mahgnant 
tumors of the thyroid gland which show’s a pic- 
ture of unequivocal hyperthynoidism that cannot 
be explamed as being the result of either (a) in- 
creased arculation through a large vascular tu- 
mor, or (b) systemic effects of extensix e mahgnant 
disease 

5 The average basal metabohc rate of 33 pa- 
tients with mahgnant tumors of the thyroid gland 
was plus o 3 per cent 

6 The diagnosis of mahgnant tumor of the 
thyroid gland should be made with hesitancy in 
cases m which there is evidence of active hyper- 
thyroidism 
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SKELETTAL TRACTIOV ANB COU\TERTRACriOyj METHODS 

U«ni UI Ojdoi«v Ermtuox Smm Dt TMAinDrt or Fiuotus or m Bora' 

WCItE\ L WADGHjUD FACS New Q iuam, Lotkava 

•WftM .0 * ISM* tMk «vn> 


A ll erf the proent devica coenbotint iLeJrtiJ 
^ tnctkoaj)dcoci)iertnirtloairtdeT>et>deDt 
apoo %. Kipportlcg fnme t. pan of ibc 
tppantoft fiieU, to sopport th» fnctintd cx 
tremlty dnrin# the penod erf active tra-etkm ood 
ewntertrxetk^ Ahhmigfa thoe methock of 
tftatmest tn etceOent Iros a mechaakal sund- 
pofot, then k one ob^tetkoaUe featore, the oat 
erf the ippantoit whit± ii doe lujefv to tbe oecca- 
nrT«apportlas frame. Tbe coot erf tbe opporatiUv 
tberefon, b oa otwtack to it* icenerol me by the 
aven^ pcB eop or hoapJtol. 

BeCBOK ^ the rdoU^etr hkh coot erf tbe ap- 
ponttn txiw in me [ have devwd a more tlmpfe 
aad ccQOQcnkil mans erf sp^ log skeletal tnc 
tm coftihined with oLeletal coauertnetMa to 
oedbo/y ertmiaa ipQoti Tbe tLsapie uti ioa 

E alve devke herds described thk pomi 

by pH W«fag ooty ihoie evteaaioti iptmts coco- 
snotr taed in the avenge lu^tsl Forthbpur 
poM ooe iBty use etbtf a Tbomu at Boogca 
•plat ood dw Bohkr Brus fruae («) for fne 
tom erf the tihu oad SboU oad for ft^torn of 
the fejsxtT ood tbe CU^oo exteodoo ^rftot for 
fticture* of thr booes at the fonann. 

Xly apporotoi cootliti erf two p«k> erf adjust 
tbk ckmpa, each ciostp or mdt odog erf tmnfair 


pattenu Each parr of dmpa ccr\ei to boU c 
tnoshiioopiaorrigidalnlB Uutaer to theI■p• 
pOTt^llg iphst or Irame. Tbe pair of damp* bdJ- 
lof the couatertTtctfco pin or wire in aBin*^ irc 
hiTQ^ Kcored to the res^ erf the tpCnt cr frasv 
The pair of edtiup* hoLhor the <hu} eir tnedoo 
pfj) or wire is Uatscr ore bred to a dme pioced 
over the dde rods of tbe lyiimt or f nm*. IVsi 
alcmes to w hkh tbe doiopa ore appiicd aib« fm 
(day of the dlstoi pin or win In tastaer wUb 
DOiWgcfog tTwedon. 

Tbe opponim Is imd with antitiscns inc 
tkAbv means of weigh t ood poQev Iththcoely 
derke Loews to the writer to retain the prfna- 
pks of Suck B ctutbonB ntemhn with w a 
cq>Uencrfthe sprlof troetkn b the apfontn 
ofHawWU) Tlda perfot b ieeportxat b^an I 
on cccvbcsd that contisooas tmdna by dtbs 
wvi^l oad poOey cr iprfaif tnedoe b lopelor to 
IheaoeiBedietormlneatcriarwtnctJQe Thb 
is ponksUxly trw of old fnctures with tbertSD- 
tng is vhkh restentioo of tb* kngth of the es- 
tmmty os be obtolsed ooiy by means of podnl 
ood pr n Lm gr d coBtisaots tnctioe. 

T^ih jt lm y pr nriT na n yoTttislallTtrfthechjga 
beJdicx the cwrotmioctlcis pin or wire, tofether 
with lie rtlsirn er lowwing of oppodte end* tf 
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Fig 3 Cast I Fracture of both bones of leg, treatment 
msbtuted about 54 hours after injurj Bohler pins inserted 
through upper end of tibia and the cajcancum and [eg sus- 
pended in Thomas splint bj means of tlic pin holding 
damps Continuous traction bj means of weight and pul- 
lej A non padded plaster cast, incorporating transtixion 
pins applied 3 daj s later See Figure S shomng satisfactory 
reduction 




5 Photograph shomng Zimmer modification of 
Bohler Braun frame to which have been attached pm or 
lautner holding clamps for skeletal traction and counter 
traction — contmuous traction by means of weight and 
pulley 


Fi^ 4 Case 2 Fracture of femur followed bj malumon 
(3 inches shortening and 40 degrees’ angulation) In;urv 
about 7 months before admission to hospital Patient also 
had had an amputation bclovr the knee on account of a 
compound fracture of both bones of the leg The photo- 
graph shows the extremity suspended in a Thomas splint 
w itn an cstra large nng piece and padding remox ed The 
Bohler pins are seen inserted through the femur just 
below the trochanters and just aboxe the epicondyles 
Prelmiinao osteotomy separated the distal fragment 
from the third fragment firmly umted to the upper 
fragment Contmuous skeletal traction of 30 pmunds 
by weight and pulley with si eletal countertracUon mam- 
tamed for 12 days gradually restored full length to the 
femur (see Fig 9 B) Then by open operation, mterposmg 
soft tissue was removed, reposition of the fragments was 
secured, and the third fragment, after osteotomy and only 
partial detachment from snuounding soft parts, was 
forced down alongside the ends of the major fragments 
mth the idea of this third fragment serving as a bridge 
over the fracture site 


the traction and countertracUon pins or wires 
greatly faalitates reposition and alinement of the 
fragments, an accomphshment surular to the 
Roger Anderson (i) and GnswoM (3) splints 
After satisfactory reduction of the fracture has 
been obtained, the clamps holding the distal or 
traction pin may be locked to the rods of the 
splmt or frame, and the weights and pulleys 



Fig 6 Showmg adjustable clamps atteched to Hodgeti 
splint suspended to overhead frame This set up is id^l 
for fractures of both bones of the leg as the splint provudes 
for flexion of the knee 


Fig 7 Showing adjustable clamps attached to Thomas 
sptat with an enlarged nng piece with paddmg removed 
and vnth Pearson leg attachment, suspended fmm over- 
neadfrarne. This set up is ideal for fractures of femur mth 
marked shortening 






remoTtd A Doo-podded pluter c&it then may be 
appbcd to the extrctnlty lococpocaUDg the timia- 
fiTKo pun or wires In cotnpooDd fncturo, the 
extremity may be kft foepended for a longer 
period b^ore eocaaoDent m plaster 

When my de\ice it uied with the Hxanas er 
tmatoo iphot the tl-eletal countstiactkn elimi- 
natet tbe prtaaare of the nng ptece agamit the 
tobercaity and aho pmenlt an iD-fittiiig 
nng pKct from preaauig against the penaeom. 
Tina pntK Udlitatet the ate tbe bed pan, 
umpbnet t^e aanitaiy care, and adds greatly to 
tbe comfort of tbe paQent 
The illiiitntiant, Figuiet i 3 4, 5 6 and 7 
tbowmg tbe clamp oitatacmbled artd aaKmblcd, 


andas oted aith the Tbomaa and Hedges ipbeU 
and the Bohler Braun frame are kH eiplanitiay 
Roentgtcofrajna with explanatory oeaet m 
three caaca In ahkh my derlct haa bcea oted are 
abown In Flfaiex 8 9 and la 
rmotAXY 

I A deacifptioo £» gfven of a innphded aad m- 

ei pcpshe appaiatni to uae wrth crdlna^ hca- 
pftal extenioQ spiinti for co m Mnln g 
tractxiQ with akcjetal coontCTtrartkn for nac 
turca of tbe long benea. 

t The apparatui la owl with centinoCTa Ino 
timi by ineain weight and paDer and a tbe coly 

deiice loown to tbe mriter to retam tbe pono- 
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pl« of Buck’s continuous extension \Mtli the ex- 
ception of the ‘spring ‘ traction in the apparatus 
of Hanlee 

3 The apimratus is l)dic\ed to furnish the 
best means of o\crcoming, after osteotonu, the 
shortening found in old malunitcd fractures of the 
long bones 

4 The apparatus nhen U'-ed uith the T honias 
extension siihnt, cliniinalcs the prassurc of the 
nng piece against the ischial tubero'-il\ , lliercbx 
simplifnng the sanitare care and adding to the 
comfort of the patient 


Kl.I I RhNCUS 

I \mh Rbos, K<vi R \n autonntic method of treatment 
forfneturebof the Iihia and tlie libul i Surg , Gincc 
&. Oh't 1014 ;.S f)j0-64f> 

a HoHLi k I ORt vr Die Treatment of fractures Vu 
tliorirerl I nglisli 1 ran'lation In M I bteinhcrg 
\icnna Willielm Maudnch, 1020 
r (tklaiMiLn K \ Major fracture^ of the tihia and 
tilnil 1 an a[)paratus and a mttliod of treatment 
Surk,(>}nec & Obst 10^4 5'' qtx>-go2 
4 If \n 1 1 1. (»rnR( 1 t\ Splints combinink' '•kektal trac 
lion and countertraction J Hone &. Joint Siirg , 
1014 it> 070-0S0 


V METHOD 1‘0R RE-EXP AN SION' OF THE COLLAPSED LUNG 
IN EARLY OR LATE EMPYEMA 

GI ORC.C LOUIS U I I\S 1 1 l\ \ M M D I'liietDrenii v Pnxxsita \sn 

tiomlhcDctoitairntotSurcen Sur^.cul Sreacr r (Dr I s Ra«lin> lle-piulof the enmo'ile of Pcainob-ana 


T he purpose of this rcfiort is to describe a 
simple, inexpensive method for passivcK rc- 
expanding the collapsed lung in ca=cs of earh 
chronic cmpvcma when no bronchial fistulas arc 
presenL 

It ib obvious, from a consideration of the 
phvsiologj of respiration, that the degree of ex- 
pansion of the lung is dependent on the balance 
of mtrapulmonarx and intrapleural (ircssurcs 
mechanical factors such as clasticilv of the lung 
tissues, pleural thickening anti adhesions between 
the visceral and parietal pleuri being considered as 
constant This concept is utilized in the produc- 
tion of a partial or complete collapse of the lung 
m the induction of artificial pneumothorax in 
"hich instance the intrapleural pressure is in- 
creased The reverse situation obtains in the 
respirator} exerases, such as forced expiration 
ugainst pressure, used in the treatment of pleural 
empjema, in which case the inlrapulmonarx 
pressure is increased in an attempt to re-expand 
the collapsed lung This, however, is an active 
procedure and has as the upper limit of a main- 
tained increased intrapulmonarj pressure the 
capacity of the respirator}' muscles for vv'ork 
Dunng normal inspiration the v'olume of the 
thoracic cage is increased so that the interpleural 
pressure becomes less than the intrapulmomc 
pressure and air rushes into the bronchi and 
expands the lungs This process mav be mechan- 
ically duplicated b} the application of suction in 
the interpleural space so that the lung ma} be 
maintained in a state of continuous distention 
the maintenance of a decreased interpleural 

pressure 


In cases of chronic emp.vcma, the lung remains 
collapsed as a result of the presence of a complete 
pneumothorax (when the interpleural and intra- 
pulmonic jiressurcs arc equal), and this collapsed 
state of the lung is also maintained bv the pres- 
ence of a thickened inelastic v isceral pleura and 
possiblv bx changes in the elastic charactenstics 
of the collapsed lung substance If a pleural 
exudate is present, this wall act further to com- 
press Uie lung substance 

If, however, the interpleural pressure can be 
sufiicienllv reduced bv' continuous suction, the 
eflcct of the pneumothorax is ov ercomeand the fi- 
brous, thickened vusceral pleura ma} be stretched 
so that the collapsed lung can be re-expanded 

METHOD 

The source of suction is readih obtained bv a 
modification of the Wangensteen sucUon appara- 
tus (Eig 3) A rubber suction cup attached as 
shown in the diagram is placed against the chest 
wall to cover complete!} the opening in the chest 
w-all The edges of the cup are nnged wath 
petrolatum jelh The clamps A and B are then 
opened, and the degree of suction applied is 
represented b} the distance in centimeters of 
water between the water levels of the upper and 
lower bottles The soft tissues of the chest wall 
are drawn outward into the cup, and the cup is 
maintained firmly m place b} the difference be- 
tween atmospbenc pressure and the reduced 
interpleural pressure After suction has estab- 
lished a constant level of interpleural pressure 
clamps 4 and B mav be closed and the suction 
cup may be separated from the suction apparatus 






CVg fia ULen oa J«}y *, i 
rttgacDMOB tW m kof ua m 


«t lb* nUxT aoci rlua tobe ^oActioB TV de- 
cnucd liHcTplrunJ pr mme a^y b« oalo- 
Uloed [or aeven] boon dxSj vtlk tbe pitieot 
8t» <pAUy in bed. If Jcrtiin *ir iboqid occ«r 
tboul tbe nm^la at ibe rubber ructkiQ cap, tV 
•obatsuapberu: bterpkttral ptCMllv k i> 
CTCtJed (o Uk atocfcbertc preaun levri tJKf tbe 
njbbcr cup falls c4 UM cbcst wall 
The taction at fintn ctsrtcd tfa tbr dJftm ice 
tn «uer kvels of tbe upper asd lover bottle at 
jocentfaneten Uith thu dejre* erf toctioo ibo 
polJtBt nay ccmplala of a 6ttp dnvfiqianntioe 
UTMier the «Hmnn whicb n ay probablr d<* to 
tracbob cs tV medattsom caatiDf dafrftct' 
OKnC Coaard 0» ode orf surtjoc, Tte iner 
boUle amy (jiduaHv be Icaaed from dat to dij 
and tbeprtSKmln tbemterpleunitpacebeaude 
graduaO}’ owre ubatmoepbenc so that a ddEer 
ena m tenswn of t metm erf aaUr betaett 
ui(erpl«Qfal aad muspabMiaw piemift s 
rcaduy be terfented aithin lo <±iyt to » »ert> 
B at w tea Ibe perwds erf the appacalV* erf tac 
tioD to tbe farterpietaal space tbe faw partk^ 
coSapaes btrt tbe pertratil apansfWSty <rf 
brag fa rradoatly increased by stietcfciaf tbe 
tfuaxoeo »£*reri^ plant* Tbe aupfimt a'ftj 
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becomes progressn-ely smaller and is finalh oblit- 
erated b^ the formation of adhesions between the 
thickened \Tsceral and parietal pleura 

The contra-indications and possible dangers of 
the siphon suction treatment of earh or late 
chrome empi ema are 

1 The presence of a bronchial fistula, in which 
instance air rushes from the intrapulmonara to 
the mtrapleural space, and suction cannot be 
maintained 

3 The possibiht} of hemorrhage resulting 
from sudden and excessn e degrees of decreased 
interpleural pressure. To ai oid an> possibihtj of 
teanng smaU vessels or eien the lung substance 
itself, the difference betneen interpleural and 
mtrapulmonary pressures should be slight at first 
and graduallj increased 

3 The possibihty of a sudden marked medi- 
astinal shift with torsion of the i essels at the base 
of the heart which may lead to arculatory dis- 
turbances The mediastinum is, honeier, more 
ngid than normal m these cases and the possibil- 
it) of a rapid shift is remote 

The method which has been described seemed 
ivorthi of tnal smceithad been determined on this 
^ace that the use of the suction side of the 
Dnnker respirator} apparatus had been benefiaal 
m re-espandmg the collapsed or retracted lung 
The method of contmuous siphon suction for the 
treatment of chrome empyema has been used m 
a single case mth results which appear worth} 
of a report. 

The pabent, a white female 29 j ears old, 'm para in the 
third mouth of pregDaDc>, tstis admitted to the medical 
of the Hospital of the Um\eisitj of Peonsjhama, 
'iMch iQ, 1935 Two before admission the patient 
had left pleural pain, d3'spnca, and fe>er Pb>*sical exam 
ihation reiealed signs t>’pical of frank consolidation of the 
left tov.er lobe Exammatioii of the sputum rexcaled 
pneumococci subsequeDtl> identified as group IV ^ 
diagnosis of left lower lobe pneumococcus pneumonia was 
^de and confirmed by roentgen raj examuJation -Krti 
hcial pueutuothorai was induced and t^o rehUs victe done 
^"ithiu 36 hours \nth an imtial drop in temperature and 
‘dimeal evidence of improvement The chest txlm after 
pneumothorax shovved collapse of the left upper lobe and 
Considerable mediastinal shift. Four da>*s later there was 
^ resumption of a febnlc course and a chest him conhnned 
fhe clinical impression of the presence of a left pleural 
^usioTL Repeated thoracentesis dunne the course of the 
2 weeks yielded purulent fluid which gradually in 
greased in vuscosity, and the patient was transferred to 
Surreal Servuce “E,” \pnl 6 1935 Intemb drainage was 
J^Ututed in the se\ enth mterspace m the posterior axi^p 
on the left side and the Overholt modihcation of the 
pcryl Hart apparatus was used for drainage The purulent 
fluid became more vuscidand on \pnl 23 rib resecUon 

performed and two drainage tubes were inserted The 
^Pyema caviu was irrigated wnth Dakin's solution, and 
postural exercises and expiration against pressure b} the 
^ of blow bottles were used in an attempt to re-expand 



Fig 3 Diagram of siphon suction apparatus and cross 
section of sucUon cup The upper bottle is suspended 
from a stand and the lower bottle is placed on a table The 
suction cup consists of a moderateli firm rubber cup (sold 
in hardware stores to dean out dogged dram pipes) ap- 
proxiraatel> 5 inches m diameter A rubber cork is fitt «5 
into the cup and a bole is drilled through the cork and cup 
and a glass tube is introduced into the cup as shown m 
the cross section This glass tube is connected b> finn 
rubber tubing to the suction apparatus 


the collapsed left lung \ chest film on April 30, 1955 re^ 
V ealed ramplete collapse of the left lung and some thicken- 
ing of the pleura In spite of the conventional exercises 
there was Uttle apparent change re the appearance of the 
chest on itlaj 15, 1955, when continuous siphon suction 
was applied 


nic ulcuejj >ounas were 

Mrke<U> reercased re amplitude, and numerous riles were 
hMtd o\ er the left lower lobe. These changes disappeared 
when surtion was discontreued The left lung was obWi ed 
under the fluoro^c, and a definite degree of expansion 
occurrrt after :rephcation of suction to the inter- 
pleural space Chest Hres w ere taken before and dunng the 
application of suction (Fig i), and a definite shift of the 
left lung border iretward awa> from the cardiac sflhouette 
-1. w® supenor medjastmum n-a, shifted 
continued retenmttent 
appUca^n of siphon suction the left lung gradualK re- 

the left thomac 

cage at the time of discharge June ly, 1933 Three weeks 
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AN ASEPTIC METHOD OP TEMTORARA VALVULAR ENTEROSTDin > 

8 tTCR NDCOV U D InmAtoui, Inuvi 


T he practice of perfarmlag vahmlar enter 
ottanla has largely obrkted the poailiHli^ 
of penirmt fonJ^ forma tkn. The de 
ikSeatun, then k» a meOud whe r rii y thme 
lateUloal ttocBU may b« prodoced iHthoQt a 
poalag the peritoneum and abdoahMi wmO to 
peteotUl ccQUailnaUoQ by the lotralomlaaiT 
ceotenta TUa pgeatbfUty ahbough rarefy pro- 
ductive of kthal cixu eqnmeea, b aevmbcM ao 
ever preaent hantrd and a deckled factor lo 
morbidity Recent reporU of the mddeoce and 
iatahtle* from gu haolhra lofectkio aanmUciling 
coteroatomiei are concrete QluatJitloaa (tt) 
Decompreatloc of the mteatlor «mi dehberatefy 
done for relief of dieeaae a* earir aa the 16th 
cental^, aben Ambrobe Paid pricked the db- 
tended wad with a needle for the pomote of 
anbthtf In the rednctloD of atrangnlatcd Wma* 
fyi) TiK neceu of thb procedore, accordiog to 
Mondm, protnhly mggmcd pmetare of the 
inteitlne through the lotict abdomhud wall for 
rehef of tympanitc* from toy canre (n) Thii 
nraetke became widopread bat amoed to find 
It* grratect valoe a* an eathanaik- rather than a 
tbenpentk meame lor Morgagni de&dicly 
potnted out lo 1761 that thould agrititiaatloo of 
the rbceral and poiietaJ pentooeaT aorface* faD 
to occur loteatloalcontenli might eecape Into the 
abdeoMO and be the direct caa*e of a fatal leiait 
In 1757 Leirii had recommeoded a more ddiba 
ate urgical procedort, bat it aaa not ooul 70 
>‘ean bter that entercatoon or enterotonay a* ft 
ma* f or mcri) called, «a* mat B»ed by Renaoit, 
1^^1^1787 n>e operatloa »a* re%lved by \fla 
ton in i&to, abode^bed a lery Ingenkiujraetbod 


Tbt dot loop of preacatifig dblended tslctlhM 
vasraturtd to tbe abdomfsal aouod by laomi 
of tntenvpted ntura It au oper^ Immedi- 
atciy cr acme boon lata at the randitke au 
tanUd In thb aay aofbng of the peritapeal 
cailty vuprmToled Thai it Bdgbc be aaU that 
Nfiatee otiblbbed the techniqoe of ataoatocD} 

Hoaner (t was the veri of Fnhr aodUeieort 
lo i$t6 of performlBg eDtatalomy for refld of 
Oeoa «flh l^t of Schrde la 18S7 0/ stdetraddeg 
the fecal cnrrcDt dnrinz exiaafre operatkn oa 
the biestme beknr ful ahkh marled the Lr- 
rmalng cf the oa m temporary isltstiooaJ 
wok*. Bat ckmre of the itoma* necesluted 
a tecxndaiy operation, dlhcr btrmpenlODcafir or 
e aljap cT U oonJlyfare-atahliil nn catcf intetunaJ 
cootinaity 

M any auTgrons has e docribed B KiDcfOQi melb- 

odi and otahBihcd pr iodpta ahtefa hate been 
oUUxrd in drcanrventiBg thb difficulty. uKng 
them befag iloytdban, Lund, Lord, Link Lcng 
Hoeeiey and more recentJj Ifeodtn. JTp aeter 
Ei*ri»liTg m i89C,wa* ibe fim mrgeoo lo 177*7 
the principle* of & Wluel ga*irt*tcany to 
octiasy Bat the procedore atudi aeemi to bow 

gr«te*t farcr and prtn o moft BnJfonnly »«*» 

fd b that doerfbed by C IL Mayo In 197^ ,* 
thb, the fajte*llr» u emptied ol lup* and 
cootent by ct r u pro—kc with the Sand, mica 
covtred imp* art ajTJIed to prrrat gi^ 
ipflbre, and a robber talheter » inwstrd *nd 
tiajuhxed to the bowel wait The wbe h ra- 
foldef aftrt the tedtniqoe of Ulud, 
ot croeotum b Intopoaed brtacaj the howtl 

the anietkr abdormnal iwIL Orr and other* to'c 
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supplemented this method by aspirating the con- 
tents of the distended loop by a fine needle A 
sohd tapered Up catheter has usually been pre- 
ferred for enterostom}’’, instead of one with a 
hollow Up or plain rubber tubing, smce insertion 
IS facihtated and the wound in the intestine mav 
beproporUonately smaller, and the size ongmally 
advocated by Mayo was a No 10 to 12 French 
However, there is a constnction m the lumen of 
the standard commercial catheter which was 
found to retard the flow materially m a majority 
of a senes examined Therefore, the present tend- 
ency appears to be toward selection of larger 
sizes, namely Nos 16, 18, or even No 20, the 
advantage of the smaller tube being sacrificed m 
order to secure adequate drainage 

The method of temporary enterostomj now 
proposed requires the use of a length of No 14 
rubber catheter dramage tubing, to one end of 
which IS attached a comcal metal Up with muluple 
countersunL opemngs, and to the other a simple 
“shp-on” connector (Fig i) This size tubmg 
^ selected since a simple siphonage expenment 
demonstrated that drainage therefrom was as 
^eat as that from a No 18 intact catheter and 
the addition of the metal Up did not materially 
decrease the flow This rubber tube ensheaths a 
metal cannula, which m turn is occupied by a 
metal obturator with a trocar pomt (Fig 2), the 
metal parts bemg of suffiaent size to produce 
a “working fit” withm the tube The proximal 
mid contams a simple cod spring and valve 
which render the instrument practically air-tight 

(Fig 3) 

An area of bowel wall approximate^ r 5 cenU- 
meters m diameter is encircled by a pursestrmg 
suture, placed opposite the mesenteric border, 
attempting to catch a bit of the submucosa with 
aach sUtch A second pursestrmg is applied in an 
opposite direction, immediately surroundmg the 
first, the free ends of both being left long to serve 
as tracUon sutures A single circular suture may 
be used, how'ever, the two closely approximated 
concentric ones give greater secuntj and ease of 
execution and do not utilize an undue amount of 
bowel The Up of the mstrument is placed in the 
center of the circumscribed area and held fairlj’^ 
firmly agamst the bowel at a 90 degree angle with 
the long axis of the mtestme (Fig 4) The elas- 
tiaty of the waU permits burymg of the comcal 
PorUon of the tube as traction on the sutures is 
®ade The first pursestrmg is drawn up and tied 
somewhat snugly around the base of the metal 
tip The obturator is depressed, thereby punc- 
turing the mtestme, and then released, so that the 
bowel IS protected from damage The tube is 



Tig I Assembled instniment i 

Fig 2 Catheter wath conical metal Up | 

and metal connector, and metal cannula — j 

disassembled 1 

Fig 3 Longitudmal section of assem- I 
bled mstrument. A, Cone shaped \aJ\e if 

B, Simple cod spring, which when com- 
pressed causes the obturator to protrude ^'6 3 
through the metal Up, and upon being 
released causes retracUon of the cutting pomt into the 
coimula 

guided with a rotary moUon through the openmg 
made by the trocar for a distance of i or 2 cenU- 
meters (Fig 4, msert) The tautness of the bowel 
wall, and the nght angle direction of the entenng 
instrument will prevent any tendency toward 
separation of the muscular and submucosal lax - 
ers of the mtestme The angle of the mstrument 
IS then changed to about 60 degrees from the 
norm m the cephalad chrection, and it is agam 
gmded mto the lumen of the bowel for another i 
or 2 centimeters, makmg a total of 3 or 4 centi- 
meters (Fig s) The second pursestrmg is tied, 
and the ends of both cut short The mstrument 
is then depressed and made to parallel the long 
axis of the bowel, its ngid metal parts semng as 
a staff around which the bowel enfolds itself, thus 
facihtating the insertion of the continuous mat- 
tress suture This suture should begin o 5 centi- 
meter distal to the pomt of exit of the tube, after 
the technique of Max o-Witzel, and contmue prox- 
imally' for about 3 cenUmeters (Fig 6) With 
Hus technique a deaded inxerted cone is pro- 
duced, and the xulxe effect augmented with the 
tract lined by serosa to its termmation (Fig 6 
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IS then withdrawn from the tube and drainage 
established (Fig 7) 

It ViiU be noted that in this technical procedure, 
rubber covered clamps, with the necessarj^ “milk- 
ing” of the mtesPne, are dispensed with Sabin 
has shown that even m normal bowel there is 
molding of the cj'toplasm of smooth muscle fibers 
when clamps are apphed, no matter how gently 
This should stress the importance of minimizmg 
traumatism at aU times, but particularly when- 
eier the bowel has become attenuated, poorly 
nourished and its permeabihty greatly mcreased 
from overdistension For this reason, m those 
instances m which the intestine is so adherent as 
to preclude easy deliver^’’ of the segment from the 
peritoneal cavity, this method is particularly mdi- 
cated There is no necessity for anchonng the 
tube by transfcnng it to the bowel, since the 
obbque posibon of the tube m relabon to the long 
ans of the bowel is such as to overcome mtemal 
pressure, and the silkworm gut anchonng suture 
IS protecbon against moderate external force 
Further, by avoiding the trans&ong suture, capil- 
lary dramage from a septic to a pentoneal surface 
does not occur, and the irregular opemng pro- 
duced by the “cutbng out” of the suture with its 
nccompanymg delayed closure is prevented 

STnniAIlY AND CONCLUSION 

fn conclusion, the advantages of this method 
are 

1 A comparabvely small cahbered tube rs used, 
^us there is mmimal encroachment upon the 
lumen of the bowel, yet adequate dramage is ob- 
tained because of the number of countersunk 
openmgs m the metal bp, and the uniform diam- 
eter of the lumen of the tube 

2 The instrument is simple in construction as 
It utilizes the old principle of trocar and cannula 
The rubber sheath is standard size tubing and 
^Ij replaced 


3 Traumatism is reduced to a minimum bj 
avoiding clamps, mobihzabon in adherent seg- 
ments, and “milking” of the intestme 

4 Obnously, the serosal lalve effect of the 
Witael technique is assured, mthout nullifjnng 
any of the pnnaples of modem mtestinal surgery 

5 By avoiding aspirabon of the distended bowel 
and the transfixmg suture, and by completely 
isolabng the proposed point of puncture by tjung 
the pursestnng suture around the tube w'hile the 
mtestme is sbll intact, the operation may be con- 
sidered “closed” and thus aseptic 
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SUHGCRV GYNECOLOGY AND OBSTCTRICS 


CLINICAL ASPECTS OF FIBROSARCOYIA OF THE SOFT TISSUES OF 
THE EXTREMITIES' 

NLARi ft iILURDlNC,llD FACJ RooTnni,lii^ uort 

TWHmCW 

\LBIJlT CBROniR^ WD ROcbtiti, U^rftE^oTv 

famine* TWV^(W 


kOBURj LU\RrR\\T JJ D 

■ *«vt 7 jUrt ■ 


R ECTJ^TL^ » itaww «u oufVe of tbeUs- 
torics md palbobjf^kral citednms Iq all 
axuQaWe ca*« of Lno^in prlmarv lulig 
oaoc} in tbe toft Uatua of Ibe CTtmutka, c\ 
chnive of 1) mpbaaarcocta roaligrafii m^ttona. 
asd qitlVbotoa, In ahkh the palknti htJ bm 
operated on at The CWc darieg the st 
^•ear pmod from Janoary i 1910 to Tiecember 
ji jpjo. There atrt In atl tjr ca'ci In abl^ 
patholoricai maleilal aai araibblo for study Of 
the patboiogical ^Jedmena, tjt (6^5 per cent) 
r e pi i s tJi t fibraaeucDCBat FortQontej> u a Teaolt 
of an dSdent foQov up eyatem, thm axe coan- 
ptetedatafa i3SC9a4p9eeat)oftbe>e i5iCMet 
It b ibe of (hb paper to praent the 

cKoical aspeeti, brtedy ducw (he pathoCo^y 
reeW ibe treatsen^ of 6bnwarcoaia, and to 
liiow the fitud reaulu ahlcb hn e been obuloed 
for a large froop of patteoli oWrred oxer a 
peiJod of 14 j'eara. 

iMnwtvci. 

In additkn to there 131 caaea there acre 15 in 
«hkb a (Sactwab of aaicoma naa made bat 10 
whkh DO paLholoKkal qimnKn aai available for 
•tud> Ol these, 7 «eie origlDaUy caQed hbro- 
mrtomas or spfoale-ccU caroxnaa. In another 
probably of fibrosarcoma, ciploraiJon wa» 
perfonned, but no limoc »« muened for dlag 
noaia. FinaOv it a cstuuated that about 14 
probable fibroaoicomatcmi tiUDon« some of nhicb 
had bccQ pnned bv prciHXtt bwpty ebewbcrc. 
acre seen but aert not operated oa The total 
nombei of probable and proved fihrcaarcoouu of 
the aoft timw of the atremilic*, eDcounlcred 
dttnnc (hb peraod of obamatwc amount* to 1&4, 
an Induce of 1 in 4000 patieoti 

AJtATOWCAl. WiraiBDTIO’< 

The larger vohiiDeoi the thigh and ler aa com- 
pared with the arm and foramn, b pcohobl> the 
eWd etjolc«ical factor that detenmnea the more 
fretmoit deveiopment of mroaDauma tnmoca ot 

V- - ~ - ~,;ass2r^listsi£^ 


the lower ectromlv In lao-lWida of the »-i«« 
the tnmoa occor In ihb reikai, and 43 4 per col 
0/ Use total Bumber are iJtuated near tbe thigh or 
Usee, 

The anterior porta are aomca hat more pmoe to 
bo Iniolied ihfln tbe poatericr and bi the tipper 
ertreml^ the elbow rcgscB eapedsDr the flaor 
■uriftco, ii tbe altc of penhWettoo. PartVndort) 
aoarTpUblc b I be fleior jcrfice of the thigh, for DO 
kn than a fifth of the total number of tmnon 
are foond In thb riutatkn. 

Is the (51 patbst* there acre in all 160 pri- 
raary tarccenatous tanson (Ftg 0 Fifty-ab 
occorred in the apf«r ertronlty ie4ifithtMO 
There wet 14$ patleau pnaaiUnf tofTtary to- 
reon the opP^ ertresity vtJ Invofved m $( 
am, or 34 5 per cent, and the hnrrr otreeilty d 
97 ordj.5percent la 4 caaet, t ft per cent, trae 
BtulUpte mreomu acre lytaent in 3 (le per 
cent) both the upper and lower cxtrennbci were 
inrohed ti«e however haic beta dftad^ 
uoder the kmei cctiemity both as a matter cf 
conienieace and becauae tha wta the dte of the 
tumor omalsg moat coocero 

aSXWLVI. CnOLOOK. U, rACTOU 
Jer fa fibroaircoma, at in oatecgenlc janrwn*. 
male* are raiHi more [regowUy aSecled than 
fraales Of tbe is* patlenti, 101 of *^7 i ^ 
ceot,meTt moleaand 50 , or 31 gper cwt, fetna^ 
a ratio of * I In turoon of the upper ertimltc 
approdmatUr tme m every toar paUeso art 
women while \n tiaBori cf tbe kiaer ntraiiri 
aonsewhat more thio one m every three fatiort* 
art waDen . 

tfe Fibroatrcocia n a daetje aHfcliii# chiol> 

tboee peat nuddle Idc 63 per omt of the 1*^0^ 
with arctan* being bclweai tbe ag» of 30 *** 
59 ycaiv Tbe average age inodence b 43 
ytaia, and tbe age of area teat treq^Dcy 4S^ P" 

emt df the pa lien u huh ng in the age iroup betw ^ 

4oasd497tara Ahho*^ no a^ u rcenrpt, 
Ic«i4 onniber of cam oooir between the •gf* “ 
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Fig I Diagrammatic representation of anatomical 
situation of i6o primary fibrosarcomas of soft tissue, nhich 
aSected 15a patients The mam sarcoma is represented by 
a solid black circle, the accessory pnmatj sarcoma, by an 
outime circle. 


10 and 15 years The youngest patient m the 
senes was a girl, i month old, who presented a 
congenital tumor of the foot, the oldest was a man 
So years of age In 6, or 3 95 per cent of the cases, 
the fibrosarcoma occurred before the age of 10, 
whereas m 8, or 5 26 per cent, from the ages of 70 
to 79 years 

The average age madence for females is shghtly 
greater than for males, and correspondmgly, the 
^ge of maximal madence is relatively increased 
For males the madence reaches its height be- 
tween the ages of 40 and 45 years, for females, it 
closely approaches the fiftieth year 

Trauma In the present senes of 151 cases 
there were 102 m which no history of antecedent 
trauma was ehated In the 50 remaimng, or 32 9 
per cent, some type of injury preceded the appear- 
ance of the tumor In 3 1 of the cases there seemed 
to be little that would suggest more than an acci- 
dental assoaation, however, the possibihty must 
be home m mind, even m these, that trauma may 
have been the exatmg factor Five of the 31 pa- 
tients gave a history of sprain or strain immedi- 
ately preceding the tumor In these cases it is 
wiore hkely that sarcoma was the cause, rather 
than the effect, of the “stram ” Seienteen cases 
(11 2 per cent) are more convmang and are able 
to endure cntical analysis In all, the patients 
gave a definite history of trauma, followed withm 
0 reasonably short time by a sarcomatous tumor 
These probably represent a true relationship be- 
tween trauma and mahgnanaes 

Beredtix Heredit}' seems to hold httle if am 
Posibon as a predisposing factor m the de\ elop- 
ment of fibrosarcoma In no case m the Present 
senes was a specific hislorj' of sarcoma ehated 



Fig 2 Huge fibrocellular sarcoma of the thigh 


from any other member of the family Of 135 
patients whose family history was definitdy 
recorded, 23, or 17 per cent, gave a fa milial his- 
tory of cancer This is considerably lower than 
the madence given by Deelman m a study of the 
occurrence of cancer m the families of 250 non- 
cancerous persons 

GROSS ANATOMY AND CHARACTERISTICS 
OF GROWTH 

The subcutaneous and mtermuscular tissues 
are the favorite sites for the development of fibro- 
sarcomas (Fig 2) Frequently these tumors are 
found densely adherent to tendinous aponeuroses 
and fascial envelopes, from which they manifestly 
spring The cutis is a less frequent nidus, whereas 
occasionally an intramuscular source is clear 
Rarely can a definite nen'e origin be demon- 
strated, but not infrequentl} nen e trunks, as well 
as blood \essek and other structures, are com- 
pletely surrounded by the growth 

These tumors are usually smgle, but occasion- 
ally arise pnmanly from mulUple foa They are 
rounded or lobulated, and are ordmanly sharplj 
delimited from the surrounding tissues The great 
majonty grow expansnely, the central porUons 
mcreasmg with the peripheral porUons This 
process may be modified bj the appearance of a 
mulUcentnc form of growth, prohablj detenmned 
o\ peni^scular proliferation and gi\’mg rise to 
tumors not unhke large, raulUple utenne fibro- 
imomas In extraordinary cases, an invasne 
character ma\ be a promment feature, the tumor 
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Fk J Haf« okKioaf, Ueedav 6^niuCD(a, 
UTtdsf boae 


grcrwln; la the latsitlcet uxd bhluiting the nr 
tmodiog 

Tbe gnxi textare rcAecU the miaute itm 
tare ai the tumor The tnghlv ceQulu aod vu- 
color tumor* ore tolt osdproent a bomogi-rwom 
ippeaiODcc on acctloo Ice fifaroai gro»tha are 
horxl, Doo•^OKulor aod, vbcn cat, re%eol o too- 
rirnFatrd orcfaitectoro produced by boodles ol 
fibcDoi dnue trovenlng Tonoui p>laoes Edema 
bem o crtage, mocold degeneTilk^ ood CN-st for 
motkc mov be preaent, portlcoloilv la tlw tofter 
more ctlhibr tucTKin la myxoaorccoDO, o soft, 
fdoUooas, tronslocent atroctare recin* the no 
tore ol the growth 

EocapsulstloQ 0 a diojoclmstic fcBlorr of m 
loije nomber of fibroaorconao, 7j of the 13* 
tumor* for whidi txorioo or impauUoo wo* per 
formed bdog cncipaakted SmoII tomon geo- 
enlJy ho\e o ddhate vmsculor mveetmort of 
hhroos thne adherent to their auriocei I\iUi 
huger growth* the earclopuix time u often quite 
tbifl lad firmly otOtcfaed to tl>c rurroundiog 
part* Even ihcngh eocspauCoted, these turaon 
present o remorkoblo copaaty for growing ood 
th«iitsel\-« about atractore*, lorn or 
terfe*, veins, ond oerves may be cotup Ict^ cn- 
nithio 0 tohd tumorooi mo** These 


UsOT moy penetrate their cip*nle ihacrb it. 
»nd invide aarroacpdiBg tWe* bowrTer 1 
mnoriablc feotnre I* the often prerat protecth e 
»(»e of fibroui tUaoe that 1 * boiJt op at the mar 
gb the odvandng tuawr Thb inherent pto- 
(ectne mechanism li erempiificd In many 
of aecondaiy Invt*foQ of maoJe b whit, 00 
mkroocopic undy a aaU of ci*mectl\c tisoe o 
seen to Intemne between Uk healthy and m- 
lolred partion of the muide. 

Booe (Fig 3) mar be thhmed by preafore and, 
not lalrequently invaded and deatroyed. 
ofbcr butoocea, perlootcoj prohferatlco onf ccr 
llcol thickening aJtboot ictnol lovofrcawit of 
the bone mov result fitan the imtotwo of the 
tamer Muscle ofoeds 0 favorite aefl fer aeemd- 
ary bvaiian, which U present b ueoriy all cua 
In which the lomota attab anffioent dze. De- 
struction erf ilin, with nkerotion, wt» a proem 
nent featnn in *3 csjcs It nur occur ipcsit*- 
MOQsiy or a* the TtsaJt of opeTOthebterrcntion, 
Of It may octor from the opplkoticn of oneex 
pastes 

Rerorreot tnmor* ore frequently ibgfc and, 
like the pmsory grerwtho, are usually veQ es 
cuMoibed feequeutiy ore enapaaloted 
Uowe\-o they may be muJtmle and be KStterel 
throoghoQt UiuDts, and they mavbvohethe 
pftrti Kane tSsfasce inot the erigtao] poatk 
ollhoQgh the osooi Bte of recurrena b b ike 
itgKD of tbepmiowacpendvebdskcL 
ujcioaconc mDcruon Ajrn 
OOAPT or MAirOWOtCT 

Fibroeorrcoiopmentiafeftture that coeatl tote* 
a tDeosurahleiOihcatiooaf the oonool foDctlcebg 
capacity of the edit, namely GLiugeueaJi Inotho- 
turnon of cc»uiecti\t t«ne type, oateogeoJC *i 
and chofidrosaicamoi, the aome poarr it 
monilest in the prodoctlDa of bone and nrti] tge, 
ood the reioUve malignancy of ti«c tnmon b 
depeDdeol co the omoont of booe ond cortihs 
they produce ond the degree to wbeh thoc peto- 
oct# appread) the adalt type In fibcoaircaBo, 
however there 1* no foctoctomdlctte thereiithe 
idoltntm of the matm, except m mymaaroMio, 
»bcre the gelatinOHi gnmndaoei recall* on cm- 
btyomc atructure. 

Uomeia- the degree of mohgaancy crfji^ 
ttjcofno mn be more accmald) oetBrotoed 
nucToacoptcollT than for other cateofemc m 
mtna of dwocfroaoTcoino beconse the alroctot a 
fibroaoremo is osoally the same throughewt tie 
whole tumor whereas the *tructaie erf 
other type* not bfrequoitly ranes ® “ 

femt part* of the *ame gnrwth Coc*eq*otly 
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considerable reliance can be placed on a gi\ en sec- 
tion of a fibrosarcoma, for it wll usually reveal 
the nature of the bulk of the tumor 

The microscopic grade of a tumor is an indev 
of the degree of mahgnanct The customary plan 
of using four grades, according to the method 
devTsed b) one of us (Broders), has been adopted, 
grade I indicating the lowest and grade 4 the 
highest degrees of mahgnancy’ The amount of 
fibrogenesis, the relative proportion of fibers and 
cells, and the amount of diSerentiation of the 
cells, form the foundation for the grading of fibro- 
^rcomas Usmg these cntena, three tj’pes may 
he distinguished fibrous, fibrocellular, and cel- 
lular (Fig 4a) 

The great majority of fibrous and fibrocellular 
tumors (Fig 4b) are made up of large spindle 
cells ahich approach the fibroblast tjTie, conse- 
quently, they are more or less differentiated 
Their degree of mahgnancy is directly propor- 
tional to the number of mitotic hgures and tumor 
giant cells which they eMubit Fibromy\osar- 
comas, depending on the proportion of cells and 
fibers, may fall m either the fibrous or the fibro- 
cellular group The term hbrous fibrosarcoma of 
grade I means a slowly growing tumor, of a rela- 
tively low grade of mahgnancj, nhich is com- 
posed of cells closely approachmg the fibroblast 
tj^ie and producing an abundance of collagen 
fibers As the grade of mahgnancy increases, 
more and more tumors fall in the fibrocellular 
group The term fibrocellular fibrosarcoma of 
grade 4 mdicates a very highly mahgnant tumor, 
tchich exhibits numerous mitotic figures and a 
moderate number of collagen fibers 

The highly cellular sarcomas are all extremely 


mahgnant, which is exemphfied by the undiffer- 
entiated nature of the cells, by hj-pcrchromatism 
of the nuclei, and b\ scanty fibrogemc qualities 
The relative number of mitotic figures is of httle 
practical value in estimating the degree of mahg- 
nancy of these tumors, furthermore, it is often 
misleading There were only 4 cures (7 per cent) 
m 57 cases, and there was absolutely no relation 
between the number of rmtotic figures present in 
the tumors and the final results obtained (Fig 5) 

Recumng tumors nearly always exhibit the 
same degree of mahgnancy as the pre\aous 
growths, and m only a very few instances does a 
noticeable change take place The dictum that 
with each recurrence the tumor frequently be- 
comes more and more mahgnant is not substan- 
tiated by the present work 

For practical purposes, the fibrous and fibro- 
cellular groups have been considered under one 
heading, for, as the index of mahgnancy' increases, 
the fibrous group becomes replaced by the fibro- 
cellular, thus, m grade 3, there were but 3 fibrous 
growths in a total of 23 tumors It has been 
found, however, that the relative mahgnancy, 
detennmed by the number of mitotic figures, 
decreases slightly in inverse proportion to the 
number of fibers 

In 70, or 46 per cent, of the 152 cases the tumor 
w^ classified as grade 4, 65 of them fallmg m the 
ceUular group In the combmed fibrous and 
fibroceUular group there were 87 tumors, 35 (40 2 
per cent) of which were graded 2 and only ? 
graded 4 ^ 

The age of greatest frequency is considerablv 
ower among paUents who are affected with cellu- 
lar sarcomas than among those with fibrous and 




fibroceUular tumon, the i« incWcoce 

bdng 36 s 48J year*. retpccti>«fy 

CUifttAt COCTbu; 

The dlokml comic of fibnmroxna b progre»- 
ris'e npid oc tkm. deftwCof oa tite Oncluc of 
the tnuMT After local oxda^ the H(*'f f okf 
alh itcun, aod, with eadi r^ uj neo ce lattihca 
sort tod BMre of the lurrcnEtduif tliMxa rrtxh 
taaD) it produeei metaxtaab, or death fnm 
nbatatioo, cmicbtioc or hcoorrhage. Kecur 
reocea, a« the; proRrm In ciaiober frecfaeuly 
coise ckiaef ud ckiaeT together ocxatkiaPy 
there b aa Incrcace in the nptditjr of mmtn, 
although uaoaU} the aame ftmctore b eihfbfted. 

In aoiDe caaea, a small benign nodule of aeveral 
yean thnaUan ntav take on Quhgnaivt dnoge 
In o cues tmall tacnn had ben present betircen 
and 35H years before act! e grerarth began 
Three of the tumors a ere of pide 1. * of gradQ * 
acdj ahich were highly crllutar of grade 4 

Cellular jartmast illhcMgh highly maUgnaot 
canoJU nm a knger course than tie less raallg- 
nant ^brocdhilsr tumors. Thos, of 104 patients 
« bo are Loon to have cbed ass rcaolt ^ ihcaar 
contf the atTrage doTitioD of life from the onset 
of i\-mptoais until death, for the irellakr and fi- 
brous and fibrurelliilar types, ns 81 9 sod 67 7 
roonths, rwpectl\d> (TiWe 1) Posfslent recur 
mrc sf ICT ndskn, snrl B tesdeccy to metsstanze 
lothclungisacbsjactenstlcfentarcof b)perchro- 
matic fpfndW-cell tomors ProbablT In mnnv of 
these CB^ the palknts de\clop eai^ puhnonaiy 
in\ CTDcnt, but, ss s tenU <jf the sloir pi oct m 
£/ the disease the pulmonary nnptuiU do not be 
cocoe promruent until Ute 


Pain dthcT local Of radbtlng, was s procBloeot 
feature In 36 pc cent of the cases. Keferred pain, 
nirmbom, sw naniat oc cotnpfele palsy iodicatr 
pCTfpheraJ neerra a Mch b the result of pien n 
or setoal invasion, and which msy sntedatt the 

sppeanujceof the tutoor 
Pevec kucDcytosb> and awmk are M char 
actebtlcal}; saodsted with SbrcaarcRDS, sad, 
wfaes prent, an nWly the roolt of seccedarr 
tefeciMi, leas cJ 'tight aaonts long ttinil' 
ingmaiigbancy or mctasissia. 

ihe demootftTtUoa cd rartaxtaib near^ shnyi 
ImpBet death srilbln a lew moothi mrm 
thm was cce remaiLable case of a man, present 
lag a vascular ceUuJar tumor of the ihl^ *ho 
survived 4 vean and 7 months alter the devtkiv 
tncol of ptuaamy InvolvemenL 
lotratnoraeic pitssui e or pain, the onset cf 
cough and the cipectoratlon of Wood, even b 
the pitaence of a DormaJ roentgeoocram of tie 
diesl oearty always ladicato pulmcrary U- 
vofvement 

Invanoc cf regional or distant lymph nodes n 
an ocrWKjeal knlart of fibcosnrcocna. Jlrdbsti- 
pa?, bfoochial, and relroperitooeal lymph nodes 
ate at limes mvolted Less frequent sftei of 
metasUxa are the iLuIi, nbi, sertebr*, sahei* 
aeous tbauea, mnsdts, pharynx, s®d brab. CT 
tho cases m this lenes, there were 3 Instanca of 
bnolvement of regional lymph iwdin J ef 
ra« involved the axillarv and 3 lnpB» 
lymph nodes Intrs-alriomnal metsttasis, ta- 
duding iDvolvanent of the Iher was * 

13 cases, m 13 of mhich the daesse *as primary 
in the tower extremity 

Roenlgcoological exammatwo of the pw 
(Fig 6) if the tumor is targe. ustoHy revtau t« 
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Fig 6 Fibroccllular sarcoma of tin arm Metastatic 
groirths rrere present m the lungs, rihs, nasopnaniu, ana 
'ubailaneous tissues 
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■Picr a HirW\ ccUular fibrosarcoma uhich recurmi, 
shS^g >slmid of bone and bone manow Amputation 
oerformed and ao rear cure resulted 


shadow of a soft tissue which occasionally ret cMs 
areas of calcification, which mat lead to the 
erroneous diagnosis of angioma Etadence 01 
penosteal and cortical thickening, or actual in- 
lasion of bone is sometimes demonstrated, and 
was present in aS of these eases 
A most important procedure is the routine 
roentgenographic examination of the chest, in. 
eier) case of suspected malignanct , to determine 
the presence or absence of tnsible pulmonart 
metastasis 

TREATMFNT 

du estimation of the comparatu e value of the 
diSerent methods of treatment of fibrosarcoma 
constitutes one of the greatest problems of sur- 
gery Small pnmar} tumors are properly treated 
b\ wide excision, which often effects a cure n 
larger grow ths, the treatment of choice consist o 
excision or amputation, but the ffnal result is 
dependent more upon the structure and inherent 
degree of malignancx of the tumor than upon an> 
particular Ij'pe of surgical procedure which aim 
to eradicate the disease 
If amputation were performed in e\er\ case 
higher percentage of cures w'ould be reahzen, 
if this procedure w ere umx ersally adopted, 1 
endent that man> patients would saenhee a 
unnecessanly , of the 28 cured patients in 
senes, onlj 6 had amputation perforrned mp 
tation, on the other hand, occasionally e 
cure in cases in which excision is 
which persistent recurrence demands i^ 
lion The results from amputation in thes j^ 

of cases, however, are not good, and 01 34 
which there were no demonstrable ^ 

tasis, and m which amputation was pe 
the clmic, there were but 5 cures (i 4 7 P, , , . 

Furthermore, among 21 patients, w o 


onU 1 prexnous excision, there were but 3 cures 
fia t ner cent) The grade of the tumor indicates 
the expected results, for in onl> i of the 5 cases, 
m which there was no demonstrable metastasis, 
and m which amputation r^ulted in a cure, was 
?he tumor graded 4 (Fig 7 ) In another case m 
which the tumor had been excised and graded 4, 
the pauent had subsequent amputation performed 

and was cured , , , 

In cases of invoh ement of muscle, mde excision 
through healthy muscular Ussue, ex en to the per- 
formance of mxectom>. depending upon the 
extent of the disease, should be performed Even 
a group of muscles max be completely removed, 
and satisfactorj' funcUonal results obtained In 
cases in which secondarx mxolx'ement of the 
nerxes is present, it may be necessary' to remox'e 
parUallx or completely a secUon of an important 

"'^The emploj ment of muxed toxms of the Strep- 
tococcus erx'sipelatis and Bacillus prodigiosus 
appears to hax e a limited therapeutic \ alue m the 
treatment of fibrosarcoma Golev’s toxin max' 
produce some softening of the tumor and, at 
limes, xnsible shnnkage, we use it, howex er, as an 
adjunct to surgical treatment We hax e no exa- 
dence, in this study, of cure from the use of the 
toxin alone 

Radium and roentgenotherapj' hax e been used 
with some success in certain sarcomas, chieflx 
the round cell, lymphocytic x anety and in endo- 
thehoma Fibrosarcoma, on the other band, is a 
highlx radioresistant tumor, though it occasion- 
allj responds somewhat faxorably to radium or 
roentgenotherapy The general treatment which 
has been adopted, m appropriate cases, is ex- 
asion, followed b> prolonged irradiation (Seyer- 





Ida and Ewlxel, WoUaer Rcatdck, Butin) lo 
•dditke. Sdtx and \Vlou, aad Qukk aod C^Uer 
bdnre tnt prrt-opmive ImdiaUce tV»ld alao 
be employed. Regaud, Roux Berter aod otbera 
eocchjded from a tlodr a( alw fibroaarcoaiaa, 
tbit roeatgeBotbeftpr it preSeniie to ndiiao 
Ttooe of th^ palkoU. boucN'et. «u oued. 

An intdOrent evt^Uon ot Ihe Iberapeullc 
N'alue of radium and rocnt^eDotheri^/ in (he 
trcatmeot of fibrosarcDtDali a>cr7 dfficuil prob- 
lem. In the present •erica, the mafocfty of pa 
tlenu who were aubjected to aoawn of the tninoT 
were ghen nbecqocat IrndkltoQ Ttuf factor 
tc^^tbe with (he ralattvdy rtnall number of 
ciued patienta, the detamlaaliOD of bcno- 

firtil rciuJu men more dtScnlt. 

An analyib of the reaulta obtained by (be dlf 
(erent adjouctive mettkxla of tieatooit, alone or 
In comhtnatkn a difficolt to eralostc. Aoanal}^ 
iH of the case hbtories oi the cured patfarli 
reveab lillle of note, ewe^ that there waa a pce- 
dcmlnance of mcomai of a knr (iad« of malig' 
nancy Of the *B patienU who were cored, a 
acre treated by exnucn akne i by esdakn ana 
Cotey a tcran 17 bj exemoa and ra diothenpy 
aJoDC, or m combuiatloo with Coley • Urdn and 
6 W axopultUoTL 

■nwre are no caaea In which, dtber roentgcoo- 
tberapy or ndiam effected a cure of a dcluute 
r t uiffcp c e . Irradiatioci doe*, boaever occairai- 
ally produce a ddmite teUidallcn of tbc growth 


of the tumor Petma t ftateaat, that curm of 
■uroma by roestgcfiothoapy an pcaribk b«t 
ertraerdmarOy tare, b terce out by the pmat 
worL Ptfbt|a with evher rtaprak^ biser 
doMge, and Improved teeh al q ue , rocfitgeso- 
therapr may ia the feton, be m becx£t Is 
the treatment fibraarcocta. 

pEooirosu 

The progtwali In a jhen oue a depewient on 
the ertent, iftnation, ind duration of Che dl»eaat 
Its rate of progrcaa the amount of invitKO cf soi 
mzading Insuea the namber of pmloa et 
cnionj and tberve aJl, 00 theceOolar •troctoreerf 
the hiJDor Situation, oert to cePular •tructure, 
ta the most important ibigle couldoatko. Ta- 
iDOia of the lower cilicicity are mere 1(111*11 
than these affecting the emper eitranlty (TiUo 
n «r>H TTl ) and tnrmcn Cl the buttoci. wd thi|h 
have MO esperaalJy peer profootM. Rapidity 
growth tnudly fanpbei a hiri degree of mang 
naocy Tumora which have been e xe fa ed cn kv- 
eral prerioui octaaMM oaually ha%c an anfai« 
aMe prognotia. Of the 18 pabcnta 
enred, a cowpicoooa feature waa the rtaniny 
high number ol Inirances in ahidi peevion* 

a»on of Mrcoma bad not been employ ed (14 ca*d- 

aauLTB 

Of the lya paueata * bo other died aa the rt«h 

of arcerna of were cured (Table IV) >8, «■ ** * 
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[ter cent, were free of (license for •, \cir'> or more 
5 >ix other [taiitnls arc h\ing and either ha\c tltc 
(liieasc, or the period is too short to be of \ aluc in 
estimating the final results The 14 additional 
patients, which bring the total number to 15a, 
Constitute a group in which it has been impossible 
to obtain reliable information concerning the final 
outcome, manj of them ha\c died but the cause 
of death has been unascertainable Of the aS pa- 
tients who were cured, 24 were free of disease for 
from 5 to ao tears, iS from 5 to 10 tears, and 6 
from 10 to 20 tears 

These cases, for tlic most [lart, represent a 
rather adt anced stage of the disease There was 
demonstrable metastasis in 0 eases at the time the 
patients registered at the clinic In 20 other cases, 
tfic disease was far adt anced, and biopst alone 
''’as undertaken, the [latients either refused am- 
putation, or the situation of the tumor wnis such 
us to render its remotal impossible If these 29 
Wses are excluded as inoperable, the final num- 
ber of cures, for operable cases, amounts to 27 i 
per cent This figure is extremelj good, consider- 
ing the length of time dunng which the patients 

'■■ere obserted , , , 

Pulmonart' metastasis constitutes the chief 
cause of the fatal termination of fibrosarcoma, 
and, not mfrequentlv , anses from tumors ^01“ 
have a relativeh low grade of mahgnancj Ut 12 
patients who had grade i fibrosarcoma, and who 


tiled as the result of the disease, no less than 5 are 
known to have de\ eloped pulmonara metastasis 

SUMALVRV 

A rcxaeiN of the pnmarx mahgnanl tumors of 
the soft tissues of the extremities, excluding 
Ix-mphosarcoma, malignant mxeloma, and epi- 
thelioma, which were treated operatixelx at the 
Maxo Clime in 21 xears permits the studx of a 
rclalixelx large number of cases, 152, and a fol- 
low up of 90 8 per cent, m which the diagnosis of 
librosarcoma was made The historx , the phtsi- 
cai, laboralorj, and surgical hndings m these 
cases haxe been carefullj studied and the patho- 
logical specimens haxe been examined again in 
order to reclassify and grade the degree of malig- 
nanej Inasmuch as the patients m these cases 
haxe been seen ox'er a period of 24 jears, and 
because none of these ha\ e been obserx ed for less 
than 3 xears, the cases haxe been thought to be 
of sufficient xmlue to permit certam conclusions 

The anatomical distnbution rexealed that m 
two-thirds of the cases, the growth occurred in 
the lower extremit}-, and that in about half of 
Uiese cases, it was situated m the region of the 
knee 

*Ilte sex incidence disclosed that males w ere 
affected twice as often as were females and the 
ax’erage age in this group was shghtlj more than 
43 years, but the range was from i to 80 3 ears 
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There mu a hktDry of framna {n pa cent 
of the ratn In II pier cent of these cues, then 
appeared to be a true leUdooifalp be t a e ta the 
b)ui7 acd the fOTToatkn ef the tum 
Heredity apparently had BttJe bearing aa an 
etJckigkal factor oopatientgareaipeclhcfaiDlly 
history ol nreoma, ^thoogh 17 per cent gave a 
hktoiy of cardaoma la the faniDy 

nbroaorconaa appeared enca panLitcd 1 q 50 
per cent of the cases and acre umaDy tlogte or 
lobokted and ibarply defined In a layer of b^tfav 


connecthT bsaue. 

Booe mu found to have been onallv abaarhed 
by presBure, but It may be Invaded and destroyed. 

MltToacocFlcaUy fibrtmrcotnia are oidfocm In 
itracture Ujerefore, aectioni remerved at biopsy 
Qsutlly represent the true nature of the boll of 
the tumor The mkroacDpV: grade b an Indea to 
the degree of rniBgranry. gride i ttpii.w i irin g 
the kr*^ grade and graoc 4 the hl^»est grade 
of rMhgnancy The types of Sbrosanxana are 
Bhrooa, fituoaUaUi and ceDular for pcaclkal 
porpoa ea we combine the first two The fihroua 
and fibroceUukr typo appear at t bter age than 
dcpea the cdlular and the latter type constitutes 
lum 00 per cent of growths In wbkh the 
of tniSfOUiCj was mgfa, or grade ^ 
y»Hnwr winime of the tumoc unieti de 
stfoyed, nay be rapid er tiow and there nay be 
recartew* after tretlmeuL Rarurreoce e»«n* 
toilly prodoce# emaaaUon, cifattistfcio metaa- 
f ■k or bemacTbarc and dnith. The roentga>o- 
giam reveals the tat lodkatka of pulraonary 
inrt iff «k la the evtremiiy the tumors cast a 
shadow which at times may be dearly crutlmeii 

Treatment of the snalier tumors should a»v- 
sat of w«c eadaioci whenever poarihle. Surgical 
relno^■nl of large tumors may be impoaafblo ^ 
ampotatloo of the part may be rteccsMiy Others 
are so litmled n to make surgical treatment « 
l iTtk iftore than dlatnostjc value and many 
tumors, wbkh appear bopeiablc, have at hfW 
prertiai to be of a low degree of mal^nancy and 
amble. 

Inaifiatkn alooe has been resorted to In cases 
hi wbkh toroocs could not be remnrd by adBoo 
or ampuUlion or la ah*± the patient refi^ 
surgical treatment Poatopejali>elnadlatwol^ 
homever been used, and no doubt cauKS a delay 
In recurrence It is difficult to cratalt the th«^ 
neutic btn^ts and, do dcpubt. »itb Increta^ 
biowlcdge as to the dosage and Imprmed lech- 
nique, a more definite vshie as to the pre-op« 
the and poatopetati%e Inflaence on the growt h ol 
ebrasaicomas wfH be arrhrd at. Our ecpCTlc« 
would IndKate that these tumors are tughlr 


TABLE r. — IIStJLTS Of TlBATMETt » 131 
CASES IK wmcB THE fATIIWTS t r m rs 
DIED A* THE lEItrLT Of tA*COHA Ofi THE 
CtJlID' 



nuberaistant and a e are of tbs c^imen ^t 
opesatioo ofleis the more fttartbl* resaJL The 
ne<nc«is Is cUefiy dependent 00 itnicttad 
the t miw i T and on the degree of mafigotney The 
tocR m^Jgaaat the piidoj the mere rsfflial 
BbooUbetSeCRatioest. Early unputalkaw^ 
rwjh la mart cares than ut obtained otherwl^ 
but the surgwei ami the paUent naort tn it tnly 
after coosttvsthe measures fall Tm 
co-operatioo of the suirecsi, the F*thoiog j st, and 
the patient art essential for the bert rtwHs 
We fed U»t mlcrcecoplc e rt m hwtw n « the 
Unnor In order to detmmne the type and de^ 
rf b o( sn.t 

UKTiSdiugittl 

murt OTfidtr tbe iltl, ite, aurttlMi, 

chrmni tie of 

mrt, tod ptlholesfol 
» tie oMt 

uid miT oOTt lo otet iB 
nalijBtnoy U ndtUrely hw ^ 

to tw ho^lil- TwHity 

revtaled eridetrtx of advaoimd disease a^ 

SI per cent) Di ed for 3 ed 

4r,.Uoo S 

vhedio tosoyrais 
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It we exclude Uie eo casc^ m wliicli tlie legion 
was conMdered mojicrable, or uv which the pa- 
tients refused o}icration, il is found that in 27 1 
per cent of the caM;«, the patients siir\i\ed for ^ 
or more % cars after tlic oiiintion 

Him io(,K \i'in 

1 Itconrjis \ ( Sfiuamnui 0.11 tpitlulionn of llu. lip 
'tudj of circn'c-. J \m M lo-o 74 (o:6-<>64 
' IlriLuw n T llrroiiu and cancer \nn Sure, 
100 oa ,0-34 

S llivrjr, \ Die 1 rfol„c <lcr opentiven iinil ilcr Be< 
tralilunp*l>tlian(l!uiij: litini s,arJ.om lirnclit ueber 
loooFatllc \rih f klin Cfiir . 1010 16: a4s-36o 
4 PcTTSscN 0 H /ur I race <fcr DauirhcilunRcn \on 
Sarfcomcn diirili Knentta nstraldi n StmliUn 
Ihcrapip i()n j 400-407 


S tJiTCK Doi’clcs, and CUTL! R, i\I Xcurogeme sar- 
coma a dmical and pathological stud} x\nn Surg , 
1037, Sio-hio 

(I Rreaun, C, Roe\-I 5 LRorH, J, Joixa, J Lac\s- 
s\rsr A , Coi'T\un, If , ^^o^oD, O , and Ricircni), 
(i RadiotliCrapic dcs >oirconics Pans mdd , 1924, 
Ci 119-135 

7 Rostock, Paul, 1 rfolg dcr Rocntgcnbcslralilung l«a 
Sarbonicn Hcitr r klm Chir, 1027, 141 Si- 
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THE ilECRANISir Ob THE VERMI- 
FORjr APPENDIX- A POTENTIAL 
CLOSED-LOOP" 

T he alleged cohm* of tppendidcb are 
multiple Only t«o howc\rr h*To 
lurvi^ the miaal test of eYpcrimetiUl 
tnquiry vis iofectkui aod obKlxuctktD O 
forts directed at the ntabhsbment of the 
patbolo|;ical pktnre of a^^iendldtis fn the 
ccdl tppcTid&ge of the dog hare shom that 
these ti^o factors mail mvailsbly be cod- 
currently prcacnt In order to ptwhice the 
disease’ Hlgb grade obstructions of the cecal 
appcodtjc In the dog when ^)edfic pyogenic 
OTgaJiltms or feces are present In the lumen, 
axe reguiaiiv altcided bv a proceas akin to 
that observed m oppendidlis when the 
lumen of the cecal appeudsge b aashed 
obatructsoa U not attended by ilfinlficant 
amsequence Die proence 0/ pathokt^ca] 



ocgoninns without obstnKlion Is equally vd 

bOTDC. 

The [nvestlgatlooi of Professor AschoSi 
have lent the Iropreasion that appendicitis k 
essenlbny a speirffic hactetial (fiseaac after 
the manner of gooofibe*. He finds aa efilm>. 
CDCQU more specifically a dipJococens type 
B laridnf ocmnaJIy in the dbtal ooe-thiid of 
the ippcodiT uoamtaxnniatcd in the main 
by the mote soaabte otganama in the miind 
flora of the proclmal tao-tbrds UTirn acute 
aoppuratjon sujwnTDea, the dipio<DCCBi b 
lovod to be the pmloaiinant ot^mm The 
item of otoiroctico) be cceadcTS as heisg of 
DO import ante. 

Is 1S46 in an admirable paper toe Ettie 
Lnom Adolph \ ols* relates the rigolhcaoce 
0/ appendiceal CDnerrtioQs for perforahoco of 
the appotdlz When Dts^ la jS86 made the 
proDounmonit that pentyphUitlc uppoia 
tioSf were caused bv disease of the vermlfonn 
appendix, his words fell upon attentht earv 
la a poatmortem scria of 151 Lutascei of 
soppuration about the recum Fita foend aa 
appendiceal concretion or foreign body pres- 
eni in 59 per cent of the cases \ an Zwilcn- 
bnig* fai 1904 and Wilkie* in 1914 reiterated 
faith In the belief that obatruclioo «u a 
factor of major axucquence for the occuneuct 
of appcDdJdtis. The force of the oprodco 
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of Professor Aschoff have, hovrever, served to 
minimiz e the purport of obstruction and have 
lent increased credibihty to the infection 
factor 

In descnbing perforation of the appendix 
m 1847, Gerlach'^ called attention to a mucosal 
fold which he descnbed as a valve, mterfenng 
with emptymg of the appendix The existence 
of such a valve or of a sphmcter has, however, 
been discredited by anatomists That some- 
thing of the nature of a sphmcter-hke mecha- 
nism uniformly exists at the base of the appen- 
dix, the writer has been able to demonstrate 
to his own satisfaction In a senes of many 
cases, m which the appendix was removed as 
an madent dunng another operation or m the 
interval when uninflamed, a needle attached 
to a column of water, was mserted mto the 
lumen of the appendix at its distal tip Re- 
sistance to the inflow of water mto the cecum 
tvas consistently encountered — gravity pres- 
sures of 30 to 106 centimeters of water bemg 
■withstood In 17 mstances, the mean pressure 
which was necessary to cause water to run mto 
the lumen of the cecum was found to be 60 
centimeters of water and the average was 56 
centimeters In instances m which appen- 
dectomy was done for acute suppurative ap- 
pendicitis and a fecohth was found impacted 
in the lumen, attempts were made upon the 
excised appendix to dislodge the obstruction 
by the same means Displacement of con- 
cretions by gravity pressure on the whole was 
found to be difficult Rupture of the gangre- 
nous wall by pressures m the range of the 
niean were not infrequent 
In two appendicostomies comadentally 
done together with colostomy for cancer of 
the bowel, opportumty has been afforded 
durmg convalescence to measure the resist- 
ance to the inflow of water under the force of 


’GoUch L. BTOba(±tuw emer toedlS^e rtntoi“U« 
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gravity In both mstances, the obsen^ed sus- 
tained pressure was found to be of the order 
of magmtude of the mean pressure noted m 
the acute determmations made during the 
course of appendectomy Attempts at m- 
fluencmg -with drugs the obstruction to the 
inflow of water through an appendicostomy 
have lent the impression that this resistance 
may be enhanced or diminished through such 
an agency These observations made with the 
co-operation of my colleagues, Drs W P 
Ritchie and R Buirge, wfll be reported m 
detail elsewhere 

Those famihar with the potential hazards 
of experimentally closed intestinal loops will 
appreaate the latent danger inherent in this 
mechanism In it one immediately sees an 
explanation for the stasis which gives nse to 
the formation of appendiceal concretions 
These are lammated and usually free from bile 
pigments or bihary denvatives, though the}’- 
have as a rule a small nucleus which comes 
from the mtestmal canal These concretions 
are found m most mstances of perforative 
types of appendiatis In the absence of an 
appendicohth, the mechamsm which mter- 
feres with satisfactory evacuation may also 
imtiate the changes which give nse to sup- 
puration Blood IS pumped mto the te rmina l 
artenes of the appendix under the motive 
force of systohc blood pressure, mcrease m 
mtralummal tension through the agency of 
physiological obstruction at the base of the 
appendix, precludes return of blood through 
the vems Mamtenance of this pressure-ten- 
sion disturbance results m a struggle for 
hydrauhc equihbnum Rupture of venules 
occurs with resultmg hemorrhage mto the wall 
of the appendix Oxj^genation of the tissue 
suffers and the mucosa loses its miraculous 
abflity to repel mvasion of bactena from the 
appendiceal lumen Ha-vung been put m 
motion, this sequence of events can be arrested 
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oolr by the obftruction glvim w«y Tbe 
imittoiUy generoui <E*tiflmtkm of lymplmld 
tisAC bcneatb tiM mticotti %ik 1 nbmtiCQsa of 
the uppendfjc ft probably an Important factnr 
In detomlnlng the cbaiicter of tbe laflawiirta 
tloQ irbidi foDon. 

Iftn (ivca Utf/e promlae of outgrowing Ihb 
bad anatomical plan of tbe vermiform appei>' 
dix. It appean moat ULdy that tbe x^oata 
anatomy of the appeodii U of nvxe cottac 
qaeoce than dirt laUtudc longlttKie, ot re 
iated /actor* fn provoking the occurrenca of 
appen£dtt». II the obttmctlve toechaoiim 
at the baae of the appendix, wtidi makea of 
this narrow tubular vUcoa a potential doted 
loop pTovei to be a n^ncter the a^nffi* 
cance of nervoua bhuencea beconvea at once 
apparent Thf* little awotd of Untnocfci al- 
waji holds oat a threat Indfcatlcox for fti 
re mo ral cnost oot be Coo todechfe. 

Orni H. WAsfOBwmw 

THE CEjmX HAKDUNG 
Of CANCER 

C EtX.S are carried from a cancer to db* 
Uat part* of the body where they 
multiply and give riae to fod of new 
cancer growth. These cdls are transported 
the fymphatk current or the blood stream or 
by both in tnni. 

The iynipb idands interposed along tba 
oouiw of tbe tymph vtaaelt, which drain the 
tegbn of the primary loco* of cancer act aa 
filter* of the lymph stream flowfng through 
them- Celli whisked off the primary growth 
lodge in the m^bet of this lymph gland filter 
ViTicii a number of ouKcr cells are soddcnly 
carried Into a gland by tbe lymj^ flow some 
of them may escape and cootinue oo with the 
lymph fcw to be mptled into the subdavian 

hllantcoydccxattdnatkicof the tumor I* the 
fajy teat we can Q*e to learn whether the ean- 


ctr in queatkm betegi to tbe taanmJSfatat 
QT>e or BOL 

The tDOre the mlaractjaic piclare eJtao- 
ocr reacmblea tbe normai gOmd in 
arises the more doaely the ceDs efii# to tie 
framework atructore of the tumot Hero 
r«t*ftasit from this type of growth is de- 
layed. On tbe other hand If cancer cdU are 
lesa differentiated into a atructore rcsaoUfaig 
the normal gland and approadi nure ti« 
embryonic type of offs, tbm the more aufly 
are they d i slo d ge d and carried from the 
mother cancer 

Therefore, it behooves os In haiwTBnj a 
tumor c g., of the breast, to be as gentle viih 
oni hands u poadbie lest sre by tooghncM dis- 
lodge some cancel’ ceil* and haca he an sc 
ceaaory Id aoshig dfatant mrtS4t*«is. 

If a microacopfc trsnlMflop of the ttaue fa 
qoetrioe is oecesnry to otabUsh the ^sf- 
oosia, the method of obtaining this apedma 
0 O«t be canfaQy planned. 

In a brmt Itanen it la better to eteb* tk 
siaas with a gmeroos bit of tbe mmoamStsf 
normal tlswie or remove the whole breast U 
oeceaaary rather than cut into the toaor 

Trauma of the tumor Itsdf by kaUe ® 
needle is best avoided. Immediate canleSja- 
tlon of the biopsy wound in a tumor U motly 
loddag the ataWe dota alter the hone b 
atolem The location of the Won, tg a 
proataticca-hraichialcaoca: may nectsAste 
a boopwy to eatabHih a diagBodi. 
handicap* the patient we hope to wt- 0« 
can retdfly see how tiiaae damage epea up 
both the lymphatic and bteod vrasris « 
a* dislodge cancer that may be c*nwd 
elsewhere in the body 

In handling the maas in a factaat we wfrb to 

learn whether there is fst atrophy over tie 
lump whether tbffe is skin ^ 

placing the breast its ccmdsteBcy'whrtieitt 

hf^yrtictLad whether It sbada off Into noonri 
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breast tissue or is sharply marked off from the 
surrouiidiiig breast If the exammer has these 
points consecutively m mmd and decides each 
in its turn then the necessarj’- handlmg can be 
reduced to a minimum It is not just to the 
patient to have students palpate a breast can- 
cer More of these poor women will survive 
if the class practices palpation on bemgn 
breast tumors 

The practical apphcation of these prmaples 
starts when a woman with a lump m her breast 


presents herself for exammation Let the 
examining hands touching the questionable 
lesion be as few and gentle as possible At 
operation the field is sterilized with the utmost 
gentleness The operation is done by sharp 
dissection Gentleness is our aim Blunt dis- 
section or gauze wipmg is avoided entirely 
Hemostasis is absolute It would be mterest- 
mg to see how many more 5 year cures would 
result if such methods were umversally fol- 
lowed. Hakry G Sloan 



MEMOIRS 


C JEFF MILLER 

O NMtrch)! 1Q36 AiD?r{c«k»toneofha'iaoft(ilitln^QU)}edaiustos 3 «ad 
m^gnedc pet»iQ«liti« In tbt doth of Dr CL Jeff ^^^fT Dr iHUtr » 
tme too of the South, reprcMAted tho ulrim^tg Iq tnedione the tdmee 
of iriudi wu grotiy benefited becna*c of hi* hAvtij liretL In to Hi 

profetilooal aUtinmenti probably no pbyiloan em meant a» macb to a com- 
imuilty either locaUf or rc^onalty In a non-prof enbm^l way Dr xnrifr 
Hla intenae Interest In the welfare of humanity li lIlQstinted by the iuX that he 
repeatedly took rifrw from hh bo^ leaching and dinical activities to head tVim 
monily Qwat Drives and other fhnflar moremenU. Not only wsa Hi aorjuai 
Judgz^t unsurpassed but also hU broad video and keen Insllbi in&de Hs pce*- 
eaue co: many lay board* of Jrresdmable vsluo. 

Dr MHler'i ^ucaUcm was that of the greatest ichoUi aa, tn addldos to Hs 
profo un d koowiedge of taedlclne. be wea a toa nci b w uj of nrastc, Hioaturt, and 
art. Some of his happiest houa wen spent In his Ubrtry engrossed in J hi 
Battle Robert Buma, Osier and Moymlmn. 

Aa a teacher he was uosar^saaaeid pdourilybecauncdbUproIcicoidkacrwIedge 
of the fobject anr^ also becsoae of bb huid and superb presenUtlona Even dsr 
lug the most trying operative procedures he lectured dearly and his opeiatiTe 
dltucs were always filled to tb^ ma-rimom tspadty 

Hi* ability as an erecatlv« Is exenqjti&ed by the organisation of hb own de- 
partmeots Tid ihe great Infiuenoo bo exerted 00 tie many boardi on which be 
served- CMteo after many hours of heated osutroveny In which he took no part 
the (^oesdan would be qoIcUy settled by bb logkal dedacticma. 

Those wl» Ijiew Dr imier could ondetstand the devotka oi hi* patknt* 
with wbombeahartd sofredy hiswlKand genestroicoQnaeL He always fanparted 
comfort nummace to paitcol and family In lb* soft ton es of hb mod ul a te d 

vokt 

Dr llOlcr wa* bom on Febniary p, 1B74 In Winchester Tenneasrt, the *x 
(rf Chaitc* J and EEsabeth Joiuistao MfUer He attended and was gmdoitcd 
from the University erf the South, S»Trane* Tennessee. Hb early ajnHtioo to 
study mecUdne was undoubtedly klodled d urin g hi* stay with hb unde, Thaddeu* 
JohnstoQf a country physician He teceivad hb 41 D degree Irnm tbe Unlvtmty 
1014 
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of Tennessee in 1893 and interned at the NashviUe City Hospital in 1894 On 
January 30, 1896, he marned Ada Parker, of Memphis, Tennessee, and m 1912 
their only daughter, Ehzabeth, was bom From 1899 to 1904 he served as chief 
of chmcs at the Chanty Hospital, New Orleans, under Dr Ernest S Lewis In 
1 91 1 Dr Miller became professor of gynecology at Tulane Umversity, which posi- 
tion he held until his death He was chief of the Gynecological Services at the 
Chanty Hospital and Touro Infirmary, New Orleans 

Dr MiUer was officer of many organizations He served both as secretary 
and as president of the Orleans Parish Medical Society From 1926 to 1936 he 
was a member of the Board of Regents of the Amencan College of Surgeons and 
was president in 1930-1931, in 1912 he was chairman of the Section on Obstetncs, 
Gynecology, and Abdommal Surgery of the Amencan Medical Assoaation, presi- 
dentof the Gynecological Club in 1927, president, Amencan Gynecological Soaety, 
1928-1929, presidentof theSouthem Surgical Association m 1922, presidentof the 
Southeastern Surgical Congress m 193(5, and president of the Howard Memonal 
Library, New Orleans Dunng the World War Dr hliller was a hlajor in the 
Medical Corps 

In June, 1930, he received the honorarj'^ degree of Doctor of Saence from his 
Alma Mater, Sewanee He was author of two textbooks. An Introdnclwn to 
Gynecology and Chnical Gynecology as well as of innumerable articles on scientific 
subjects 

Dr hliUer was truly a Southern gentleman and in eveiy way typified Jeffer- 
soman prmciples He had the pioneermg mstmct of Lister, the judgment of 
Solomon, the technique of Halsted, the tenderness of Florence Nightingale, the 
perceptive powers of Osier, the detemunation of Noguchi, and practiced the 
ethics of Hippocrates Alton Ochsner 
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tiBall «hnM by Wood# tA kM mo 
I fe to ctitlu t i*pPT o»dhm 

•*• WwMawfaotafpccitCdilKittklk^iadvlnt 
b uitutbl to tbe fcoenl jncthioas ta h«wttHTi| 
the a>viiLj« nm of odlic proUecii. CosaoiMeBtlf, 
lAf trouifea oa otokf^ praUkna aM octaOcd 
aaatom3ca] daaoiptloo art poipoadj osdttoil 
Ibe mutratkoi art laoady dnn from lift, and 
oa tbo wbok art tts 7 P>^ r^prodBOkru of patbo- 
>od^ coodltkioa. 

Bavinf !a mtad the vadooa profafem OBoircmtiiif 
tKc orcw pnctitktMT. the te^ b [Actiallf 
UffiUed to p y o t enfc nmmeafa doea, aul no maafton 
b nsadt of dttfnua or other •ti:fock probtena. 
l^ore It a nod cfaaptar on ££emtkl of 

latnorafiblcompBcatl^ 

The book oadtoabtadlf « IQ bt loond aaefa 3 to men 
I« ftund pcaetlee aad to cudkal atadenta. 

J F Upturn. 

J (SaifM ifatwf tf OM<dr(e# «St«d by S. I 
Catasoc, b Um ceaaad «tUtioa of tbb mA, 
th* Ant batiaf bten pobibbed ia 1914 It (a, on 
the whole, an cxceOent coopOatkio. An bKreailaf 
aambor of teairhm and ttsdesa beben that baa 
paddinf would t mp fPT C textbot^ To tben the 
600 patei of tUa maotal «fll ^ a oaat In pofat, 
Eicnt for a rare exception, tba ahtmatioot are aD 
Use draaliA 

Tbt textla cnoipktefy on to date. The chapter 
on orarUn and prttdUrr asnoooea, thm^ u b 
ibon, treata the aobject tally aid acctirately The 
(fiMnlon of armtbeab coockkn aepantefy dnifa 
vhkh cllrrlata yadn bat do dot prodoce ODatn* 
KdoBfQcaa, tboae winch pradocc only an a g meita, 
aod tb^ae which reaolc la cocnpbta oBoaaadoasna. 
Tba aaa of chloroform pat op in ao rdnim peba 
vtdeh can be ouibed la a baodherefaief for the ceSef 
of tecood atafQ pam b a fa|vc>ticn worthy of trial os 
drd l T Ci ed ta thtii bccDCt to tbb coantiy 
Inaxmoch ai thb manoal nutwu ti the practice 
^ tb^ aaaodated with the Royal hlateraUy of 
GlUfov It may b« acQ to point oat that many of 
tbelr peactlcea are rjaita oat of taror to ihto cwmtiy 
Tbb mar ba actoonted (or to a meaaaia by their 
laifo pticantaia of boma debveiea Nevesthefe* 
Ckcm> Uou^ roMci'ncro FAnm • C Uw t a j g 


(be tm t meat of pbetnt* prarb by ffuntof the 
njjna with *et cotton pUdneti bii taw Rp- 
poTlan bow, thoaib ll b only Cir to lay that tie 
aathen itcommeod ctaajcan aectiM wh«Mm tton 
b no contra-tadicatloo. IJktmba tbaitmmlol tk 
pbcesU to oats of adrancad jwepawy 

a rathe? (aaeraZ^rMrwaed OB to tUf coabrbecBaM 

of the frciyacacr of nncoatrotliiibb banncihtpt. Kot 
do wa led jnadhed to the oar of Ua hot btra- 
ntertoe doocha kr tba cneticf of poatpartaa 
baaonbatt. The b» of latata to the treitiaait if 

K -ctiamptk tewriTib haa aOy 9 ttU acceptanea 
^ Tba asthon are to ba emmaad e d tor thru 
adyooi^ cf prompt anrotytof of tha nttmi fa any 
(cem of tfnrmb a hkh doa sot rtapoed raphfiy fa 
other baatmesL 

U b aniortBsau that thb book will not ba widely 
aowtad to thb cons try beotBia of tba taHan af tlu 
Ca4iBh ipeahtog pcopba to afree on a esanm 
ponandifprt fea tdntlic wevt. 

J E ymonau. 

T he nalqwa booV by Earoaon ^(33 fren mod 
\.-ny tortf to that ft b caaeotbOy a cfftM 
prcfaustiem. lahtof op the buman boi^by lyausa, 
and iMsf a dbcnarioa of both the daga^w and 
(henpeobe nhaaca of roentymotoxT rriatioa to 
Mcb The IDastratloca are axoritont and adeiMU, 
coTuideiinf that the anthot ha« Bolted bluwn to a 
ctoeia musm. 

^>adal rixma b told npon the need of do« aeio- 
aaoon betaeto the raAoiOf bt and tba ttSeulu 
phyridan The otmeet telonutlcm ou ba obtabad 
tnun the roenlps atady only when the etzack 
tnfantatloo retanSsn tha nuxetad pa tb o fa rical 
comdaioa la cnetthteTta to ifaWat the mm toaaec 
Erery roente mci lc ^ cal fmrrfoation U a atto*f< 
to aotre a definite dlnltal pntboloclcal pntoeai. 
It ihonld Doi be aatortahen u a ton^Bi opei&nm 
Rowtftt famatijatwa fa a dtokal procedaraaBd 
roeat/co tharip^ b a cflnkal treatmect Tky 
dlfler aaanPaOy from hberatsy Usta which era 
coocaned prumnly wHh the owntoati* m treat 
BCnt cf aomethtne which b no lontt^ an fat^m 
part of tha patient The co-operation betatm l* 
ctaatian am the roent^aaefotbt ftnnt ba wfflci otly 
cjoae to enaore that the paUant rr eebai tha ala^ 
boCQ tha exanonarion. U the iatoaalW 
anppBed by tba cbnlfbn b wtwe and touaaf bt*, 
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tie analj-sis of the roentgenological findings made 
the roentgenologist must also be vague and 
incomplete, and to enable the patient to obtain the 
best possible advice indefinitencss must be replaced 
bvaccaracy These are prmciples ishich the author 
has set forth in the introduction to his v,ork and 
tiej have served as a guide to him consistently 
throughout the entire book It deserves a vide 
arculation and close study Jaites T Case 


ALTHOUGH onlv a year has passed since tlie 
^ publication of the firet edition of The Radiology 
oj Bones and Joints^, Brailsford presents the second 
edition in which supplementary material has been 
added Certain chapters, e g , those dealing vath 
(Kteochondntis, bone dystrophies, and spondylohs- 
ftesis. have been rewntten A chapter deahng inth 
dental rathography has been incJuded 
The lolume is divided into two parts (i) “Rc- 
ponal Radiography’,” and (2) “General Discussion 
on Bone Changes in Systematic and Localized 
disease.'' Due to the fact that the findmgs are 
wnsidered regionally’, there are of necessity repeti- 
^ns of material covenng certain bone conditions 
lie subject matter is well illustrated Throughout 
ine volume are found frequent references to mono- 
Sraphs and articles dealmg mth the particular 
condition under discussion The bibliography’ at the 
tn^f the volume covers 18 pages 

matenal covered in the volume of 571 pages 
tncludes the rare as well as the more common 
acquir^ and congenital bone conditions The 
author's discussions of the various conditions are 
tonase but cover the essential roentgen findings 
Part II, covermg S3 pages, consists of a general 
discussion of bone changes in systematic and 
located disease The author draws freely from the 
®'^uable hterature 

The volume should prove to be a valuable addition 
'0 the reference hbrary not only of the radiologist 
Md surgeon, but also the general practitioner who 
does not claim to be a speciahst but who often 
encounters unusual, puzzhng bone conditions 

EAKt E Bahth. 


p his book, A Textbook of Obstetrics^, Dr Irving 
seems to have made a defimte step toward the 
^phfication of obstetrical teachmg In the mtro- 
duction, he states that the book is “designed as a 
,®®ple and concise textbook for students and 
practitioners ” Furthermore this textbook is an out- 
Erowth from the notes and outhnes which have been 
daed for obstetrical teaching in Dr Irving’s depart- 
®‘^'for several years 

There are certain fundamentals m obstetrics that 
rather defimtely and generally agreed upon b^ 
those who are teaching and (or) specializing m this 



art This applies chiefly to normal obstetrics, 1 e , 
anatomy and physiology' of the reproductive organs 
both in the pregnant and non-pregnant state 
There are certain other phases of the female organ- 
ism in which our knowledge is much more hmited 
and in which there is considerable diversity of 
opinion and interpretation Endocnnology is the 
number one of this category Therefore, any state- 
ments contamed in a textbook on this phase 0/ the 
subject may have to be revised a year hence Dr 
Irving has presented an excellent rhsumh of this 
subject in its relation to the physiology of the female 
reproductive function, wnthout speculation 
In the matter of pathological obstetnes we are 
more hkely to encounter a greater diversity’ of 
opinion among those engaged in its teaching The 
difference is usually that of method of treatment 
of a given condition, and for the most part is rela- 
tively unimportant In this part of the book, a 
conservative attitude is maintained throughout 
The book is w ell illustrated and a bibhography at 
the end of each chapter wal] be helpful to anyone 
who wishes to do more extensive reading on that 
particular subject There are only 550 pages in this 
volume which makes the book of practical size for 
student’s use The contents are arranged in logical 
order, and one finds it easy reading, dear and 
conase Chestee C Dobeety 


T he book by Shelhng’ on the parathyroids in 
health and disease is an excellent monograph 
The text is filled with references The chapter on 
hyperparathyroidism, for mstance, is followed by a 
bibhography and r74 articles, that on hypopara- 
thyroidism by 177 Furthermore, this represents a 
new review oi the hterature to date, it is not a 
revision of an old work 

The normal and pathological anatomy of the 
parathyroids is adequately presented, there is a good 
description of the cell types found m the normal and 
hyperplastic gland The physiological review is 
wntten in the hght of the author’s own research 
The clinical discussion of hy'poparathyroidism and 
hyperparathyroidism occupies about one-half of the 
book Mistakes m diagnosis and treatment of 
calcium defiaency states are explained In this a 
tabulation of differential diagnosis is helpfuL The 
therapeutic use of parathyroid hormone is cntically 
analyzed An appendix gives the rmneral and 
caloric values of test diets to be used in the study of 
questionaDie cases 

This monograph will be of value to both the 
surgeon and the internist in the diagnosis and treat- 
ment of parathyroid disease Paul Staee. 


q-HE fomth edition of von Jaschke’s textbook< of 
J- obstetnes is dedicated to the late Otto Pankow 
to whom the author acknowledges his indebtedness 
fo^uch new matenal on the biology and pathology 
B k. H Shdltag, 

V ,th«l 
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of nrntiiacy Tbb diutv hM beea rmtltea ta 
buode tbe cODctptioa of tbo bormootl {g 

the m cycle 

The text b pcimuHy fidxctk and 1> ampU bk it» 
■co^ It b prlotcd oq mod papa tod n ntho 
profsttly OhBtnted ikith htMloott, dttcrum, b<%o 
ufaQy colored pUto, tod nBsaotUy dctr roeotcebO' 

{TtTBt. 

Modem methods of dlt|t»tk tod tnttmtnt 
prcTtll lot the niott part, tha IDaitntiaa uhI 
dttcripUon of tbt BHotu^ stethoacope (p. pa) 
for Um detection of fetat betrt tooa tte 


•’ill***! tdiercnct to ta oatneded tetlwd. 
i«d-pl«o itetbeacocia, tirlalmri ntftwMlly b 
thb cooBtiT lot tw deetdet, b M aemileead. 

Ample UNJojrsplde* tie tppoided, cnattbtftie, 
fcoaew chiefly Getmtn nfei eo c ts, few An-ttata 
tathaefoa ue dted 

A l t bfm ri t good booA far rt ftx ma, It »1H 
protehfy be fa cffltQ demtad fa tldi emn:^ eWefly 
orctuc tt the proaot nte of the coet «f 

the nahoud ediima b liSxo a price mdnd oot af 
(xnponilcD to the cxceffent Amcricu ud EtiUh 
Uxts comfa;( Che ease Add. Zento r tmx 
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Badu RCtmd an t^oowWdgcd fa thb departnut, 
tad Wjdi actoo»kilct»*t meat be rtganfad at ttOcicBt 
Tctcnt (or the cooitM* of the asi l n Bt h ed e o i «ib ba 
macU Ut rrriaw ta the b Ue teea of ear readen tad aa 
space penidt& 

Antsott hfAkma to Scsxvx t wc om xn toan 
Reti By Pmy Brawa, M D FA OP- F A-CJL 
Sorfafidd, IIwiK Beltirarifa, )lu)Wad Chatbe 
C. TbseBts, 19^6. 

TOO Of OTciamt w Woscof j i Stemr or nee Ftxat* 
Penw Bi IB* IXtaarwejt CfO* By Chrt O HiWt^aa 
Bdtftaan The nVHkea t TTtftiaa Ca itfA. 

FaxmEtit TaxuaTj a JCxmt JUjnrec ^Mi*o*i . 
opfBM'^bu.ilaacABffi int PBrncu'n. Domn, 
Ibususce!, Cmm. Bfouacra^mit, hfny si 
S n.ijiJU i*» VmamaUB! By W«l» reran t>rt 
tea, ^ tt aad Oaoric Sort Laha. U O Spttafield. 
TThmn*«^ aad Battmerr, Marytaad Cktitei C 'iMaiai, 

^^fe nvau ra oB, CtTOVAaO tPl AltJCiCSO*^ EX I* 
poovacnco !o cAacn prt PTomao By Dr Oohatt 
Hrfajtaa Boesaa Airt* Aenet* Lopes, Icip.iftj* 

Fj«agr <ftTf nr raiTnara. Br Bcina COS- 
feri Id«rt», M S (Load ) T S.C* CEof I- Batt»« 
^ifltaaa Wood It Co igjfl 

FnittMssDcoats M ordatnop an a >*» p ua 
Taisvuo jitKaQoxa ix jchceimcx oca acuMLau By 
RaoelGedng Faber Fada UfaudaK-brianci^iOW 


KenoaococisSnom. ByLo7slDarh,lL5,V0,« 
IVO D»c (Hoc). FMarfd^bi Lae k Tikfct. 

I 

Tp BaiU'ecoItiri. By Lagan O twlc'djj fcUD Xce 

Yoft aad Leodaa D Apphtsa Cntxty Co laj! 

FamooQ oca KiKn; si FTTTtn^wT^^tnnm 
Edaed fay L Aecbatl U IJWi.a Episacn, C ftanfaifc 
C. r WcBcictiwh Bud Tu. Du tar . rwa.d CtEnns- 
01 Bt FroC. Dr F <fa ftwiYa* aad TttL Ih t Wijt- 
ba Besse aad Vlaeaa jjso Mem «d. 

CaB3roucjj.FMcncx By AIM C. o^ U D. lihi- 
■ere TW B dhajc k Wdo» Co , >dU- 
lUiscoot tm Bnoni. By UeC Urhk, MB 
OB FKCAfEdb) Wnh a fMmed by Fnv:^ 
UC.hfD du,PJtClS£. Btbheen. WAh 
WoDO k Co ajd . 

E jms K n. ! s Uaa nr ^ HaalUaa Befin 7 K CJ 
(Ea()adrd Bataaaan* iSjam Weed ft Co > 

Tp tosnau By Artbor Gicfliaaa, FliD ifO 
faititw 'A iSdp L WHUaa Co loyA 
Vi nju i Mif pajuoa, &uamo foxa a ixrn a ir 
Foamiocxo. JEfiled by Prof Ur Z. JL Gseti, FM Dt. 
A Fte»a 0 taa Frtt Dr X. WaiaeiTte Vci b— 
B uiuP wm Fma Pxti Dt Hut Inap i™- 
dcBandteyaag ThaodeeSUfahepfi, tpyb 
Tp PaacrmOTiM Tjwaxr o* Useerm 
BnoxxT VoL »— Dpptowt an Snreii*ecT 
Nes Yorh end Lpda« D ApphttcOatvy O >e^ 
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DisvibC lUiroi ) , Rodic tir, FirrNrH I’ooi , Xos ^ ork rrcsidcni-nccl 
HrNT'\ 1' Br^^^ V, Ir , (. /> nv < v Gn>v,\ C Esn l, r\, Cnr rttHf on \rrangiir-n Is 


PRELLM1X\RY clinic \L I'ROl.RA 

F or the iwcnu-MxUi inninl Clinuvil Con- 
PTi.'i of the Anunc“in Collcj^o of Surgeons 
lo Ik; heltl m I’hthfielphn, OcIoIkt io 
H)i6) the surgciinb of thit greit nudtral center 
ha\e orpinirctl under the K uUr^hip of a strong 
rcprcsentatiNc comnuiiet 1 Ir\ pl.in to 
pToendc a pri>gnni of surpa il clinics and dcnion- 
Sraiions that will pnsa'ni a compktc showing of 
lhar ciimcal actiMlu's in all dqurtmcius of sur- 
gcr The comniitlce is a'-sured of llie hearts 
Co-operation of the clinici itis at the li\e medical 
schfxils and more than thiriv hosjntaE that vail 
participate in the climcil program 
The Laecutn c Committee in t h irge of arrange 
tncnls IS as follows Ilcnn P Hrown Jr.cliur- 
'iian, Gilson C Lngd, secret ir\ , I rancis H 
Adler, Dorothe C IJlcchschmidt John O Hover 
h K I ergu^n, Hruce L I lemmu, Karl M 
Houser Robert H I\-\,II P I cv.pold. Richard 
H Meade, Ir , I rancc'co Mogaviro, John K 
Moore, L C Mullen and U ms C Scheffee 
A preliminara schedule of sueh clinics and 
demonstrations apjicars in the following pages 
Published in tcntaliee form, and incomidctc as to 
ihc participating hospitals, the clinical program 
is to be rcMScd and amplilied during the coming 
tnonlhs as the work of the program committee 
progresses It wall be nolc-d that operalie c din'« 
and demonstrations in the hospitals arc scheduled 
for the afternoon of Monda> , October ig, bi^in- 
oing at 2 o clock, and for the mornings anil >tf tcr- 
noons of each of the four followang da\s The 
real program of the Congress v ill be published 
front day to daj - -a comjilcie and accurately 
detailed program being posted in the form of bullc- 
bns at headquarters each afternoon for the suc- 
cceding daj' and issued in printed form the follow- 
ing morning All departments of surgery wall be 
represented therein — general surgere , gynecology 
and obstetnes, gcmto-uruiary surgery , neurosur- 
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ger\ orthopedics, surgery of the t\c, ear, nose 
and throat 

The follow mg hospitals wall participate in the 
clinicil program Abinglon, Amcncan Oncologic, 
Hrivad btreet, Hraat Mawr, Chestnut Hill, Chil- 
dren 1, Children’s Hospital of the Mart J Dretcl 
Home, Coojicr (Camden), Delaware Counit, 
Lpiscopal, 1 iirgcrald-Mcrct, Frankford, Ger- 
nianlowai, Graduate Hospital of the Unitersilt of 
IVnnstltama, Hahnemann, Hospital of the Uni- 
tcr-ilt of Pcnnstltania, Hospital of Woman’s 
Medical College, Jeancs, JcfTcrson, Jewish, Ken- 
•smgton. Lankenau, Memorial, Methodist Epis- 
copal, Misencordia, Mount Sinai, Northeastern, 
Pennst It ania Philadelphia General, Philadelphia 
Onhopardic, Presbttcnan, St Agnes, St Chns- 
lophcr s St Joseph’s, St Luke’s and Children’s, 
St Mart’s, St Vincent’s, Shnner's, Stetson, 
Temple Lnit ersitt , \\ ills Et e. Woman’s 

The committee is planning to detclop manj 
spcaal features in the clinical program including 
among other features (i) Cancer clinics demon- 
strating the treatment of cancer by surgerj, 
radium and X-ray, (2) fracture clinics demon- 
strating modern methods m the treatment of 
fractures, (3) clinics m traumatic surgera for the 
presentation of the newer methods of rehabilita- 
tion of the injured by surgery and phj'sical 
therapy 

In addition to an catensne schedule of oper- 
aUve clinics and demoustraUons at the hospitak, 
the subcommittee on ophthalmolog> and oto^ 
larv ngologj is prepanng a senes of clinical demon- 
strations to be given b> a isiUng ophthalmologists 
and otolarjmgologists, to be presented each fore- 
noon at the headquarters hotel 

EVENING JlEETINGS 

Programs for the five e\ emng saeatific sessions, 
to be held m Iranne Hall, are being prepared by 
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the Ettcothr Committee of the Bt*rd <rf Re- 
At the preridentliJ meeting oo Mouby 
«vaiiQt, tho firit focmfll acMMn of tbe Cocwrc*. 
^rttLriDgpfeifdait.Dr DooaW C B*Hoor ^ 
defa\tr til addreu. At thh scMiaD tiie new 
officm wID be intngnrated Dr E ug ene H. Pool, 
New York, pterident Dr r.mTbi ^rJma n _ San 
F n a ritc o. fcr»t via-pre«id«t Dr Cecege E. 
■ViTljoo, Toronto tecood vke-jjrebdent. 

At tbe annual ConYocatloo of tbe CoBege on 
Friday evtnlnj tbe 1936 da» of Inl&tea be 
rtcdTctJ into Fefknrahfp. On tl'W pccafttoo Dr 
EoCOM H. Poof wQl deOrer tbe presktential 
adoresk^ At *0x1001 oo Toeaday U edikeaday and 
Thundayettrilflgaeniiocntaujfroiiaof tbeUalied 
States and Canada, tovetber «itb a namber of 
▼Wtiaa laiBeaniiroraweiEi coon tries, wfll pre- 
•ent and dltoaa papen deabng with aaq^cal (ob- 
ject* of timely imponance. 

It b expected utat at thb yearia Congnaa we 
wiQ be boDored bv tbe preaeoce of a number of 
(Batlngtdabed Eonmean nrjeau. Amoc^ tboac 
who hare laficated that they wiD attend are tbe 
foSowieg Sir James Waltoo, Laodoo, Eh|^aiH) 
Dr TV'QbaBFletcfaa'Shaw Mioebetter Eogiaod 
Aicbfbald Hector IfcZodoe, iMka, Eoftaod 
Dr Alexander ilaclenoan GbapTW Scotland 
Prof. Dr Paul Cblrmwic, Zarkh, SwiUgiaod 
Prof lit. Uartia Rincbne Heidriberg, Oer 
many pref. Woffgus Roaeachal, Ldprig, Ger 
many and ProC Dr r Staerbtuch, Berhn, Ger- 
many 

wiOAL reaiuai* or nts raooaAM 
Special feature* ol tbe procram lof tbu yeeri* 
CoHgreas iadode (i) A conference on frartur® 
uorier tbe aoqace* of th* Cotnmltlee oa tbe 
Treatment of Ftacuuea (r) a aytnpoai'im on 
cancer arranged by tbe Committee 00 the Treat 
ment of Idaimout Dtaeaaea, (j) a cooferesce on 
lodoalrfal medidne and traa metre aurgeiy coder 
tbe auspicea of the Committee 00 Inthatnal 
Uafieme and TraomatK Surgery 
Tbe abovlrkg of (urglcai moticn pfetore* dent' 
ocilratfajg cViWl feature* of tnimat, ba* met 
with pcftokr acceptance In recent > ear* tad wiD 
b* contirraed at tbi* year » Cocigrw wiib an 
eskirfed program of film*, both acpmtd and sfent, 
CO be axlubf^ daily at bcadqimrtei* 
FoflgwfBglt»e*tiw*hfd coatom and tnrecoggi- 
doa of *fl obl^tlao to the public to provide 
autbaritatfre bfortBarioo on modcni Rirgety 
better boapftah and tbe proeotke cf dwam, a 
community bwltb meetlnf »U 1 be hdd on 
Wfdncaday e\'enin* under the auipices of tbe 
Ccflete In the blun&pal Aaftonook 
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The annual boapftal conlerenca will epen tie 

Coigicx with a *e*rioo fa the Ro(e Oardca cf tic 
BeDevne-Statfeed Hotel at jo 0 deck c® bJeadaT 
awenfag An faterertfaj pfograai of rmpea, 
round table oaderenccaaLd practical demMatti 
Has <fcafing with pToUemi rekted to 
efficiency k Wag prepued fac acariooa 00 Ifai- 
day Tn«day Uedneaday and Thunday A 
ptatly inertaied faloest on the part t/ itumit 
m both ibe admfaistTath c and acrotlfic p^v-« of 
bo^tAl weak bu been evidenced fa recent jean 
and the prtmm foe Ihi* yearii cooloence wIB 
pfovkU for maoMke* of nbject* of fatoest to 
tbe three major bo^Ul group* — merfir*), mr 
gical, aod admfabtiatlyc. It is peryxwed to mile 
tbia iTarii peofram of wide fatereat and pmctlca] 
character tbn^ a cartful mkcikn of (objects 
to be prcaenietraad dlicB*afd by forgeocia aod 
bofpftal exccutKea, parricokr betag 

dlractcd toward profexiocial ataodirds aod the 
▼it*! ptobfcma reuted to bcupital ecoocmlcs. 
■i.AngCAWca*~riHaiJocAi xatu m w t 

Qinial Coowrea* btadci;u*rtti* wiU be eriab- 
Ufbed at tbe Balevoe Stntfonl Hotel, vbidi bts 
unisoal facDlria for aconsmodatia^tbe CoW' 
gnaa Tbe gratid baBrocm, Gankn. Oner and 
Red Ream and other large iccmoci tbe first and 
•ecmd floora and the have ben itsened 
for adentific —Inot and coafem ce a, reabtxatkA 
and cUiric ticket borauia, boUrtfa boarA ernen- 
thw o/Scea, etc. Tina, tic artivltlc* cf tbe Coo- 
greaa aih be cenuahaed under coeroef. 

Tbe Tedmicai ExbibltioB *€U be located fa tbe 
baUroQiD and adjacent large rooma oo theseetDd 
floor The rtfmratson^ijd elude LcLet boroo 
together with the regntiabou dcsl. aO be cto- 
traDy knted as regard* the erifblt rocma, b 
«hum a in be placed the bulletin board* 00 wfadi 
the daily dudcal program wfll be poatedmei 
afiemooQ. Leadii^ manufacturer* of (argfcil 
faflnuDenl* and mppUe*. X-ray ■pparatn*. oper 
abac rcoD 1^ U, bc^ UJ a ppora 1 u» a nd «PP*“ 
of afl bind*, ngalnm, dRaafag*. pbartmeeutiM 
aod publiiboa of ineifltal bSila wiH be refce- 
aeot^ ut tin FjhifatWi, 

anvAXS atmsTiJtncn 

Tbe bcanftal* and medical »iiool* cf 
pWa bJIoitI accomroorUbooi for a Jarge nenwr 
of vtaung Ku g e a i* , bat to uimje 
oowdjng, attendance at the Coegre** wQl^ 
bmitcd to a number that can be oaaicrtiW 
accorsmodated at tbe dfrae* — the huHt of * 

aoce being ba»ejd upoB the remit of a *an ey tf 0* 
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ampliitlicucr'- ojtcr\tiiic room-', inil lilioruoni,^ 
of ihcho'pitaR nnd nicrlicnl '-clutols lo ikltnuint 
iJnrrap'iatv for vi^ilor^ 111 ’? txpictocl, thire- 
lorr ihit iho'i vurj'eoii’' who wivfi to nlltnd the 
ConiH'C^s wnl! rci:i''ii.r m idvnnci., 

klmill-’ncc to nil clinit- ninl (lotnon-mtion^ 
^ill lic controllttl hi mentis of •^pccnl clinic tul- 
cu, nhich plan proiidt? in ciIiuliH num"- for tin* 
dctnbuiion of the vn-iting Mirfjtsirib among the 
^cral clinics nml in^urc^ nemnst o'.crcr^n\^llnc. 
as t) c nunilicr of tickets i'.-.uccl for nn\ clinic will 
U limlcd to the cnpiciti oi the r’.Miin in which 
tkn dime wall hi giitn 

•\ rcgi'-lrntion few oi $5,03 is reepnred of c icli 
sU-Tieoii nttcnfling the nnninl Clinicil Conitre's, 
's.ch fas providing the funiR with v Inch to imct 
the Kjienscs ni ihe micting do each surgesm 
fi'Ci'-tcnng in advance n lornnl receipt for the 
tVfnslratioii fee IS I'-ucd, which rvCeipt is to he 
crchanccd fora gtntnl ndmi’-sinn card iijion Ins 
rcjuiTition at headquarters Tins card, winch is 
enn trnnsferabk, must he pre-mled 111 order to 
secure clinic ticl cts and iffnnssioii to the cvxning 
Ecelings 

I’mianrirtiiv mm us wn Tiiiik puts 

In addition to the headquarters hotel, the 
Bellevaic Stratford, there arc several lirst-class 
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hotels within short walking distance of licad- 
qiiartcrs providing ample hotel facihtics at rca- 
'onahlc rates It is suggested that reservation 
of hotel accommodation be made at an carlv 
d lit The following hotels arc recommended b3 
till Conimillec 


\clclplin I ,th vnil Clic'tnvil Sis 
Itvrilai Untcnlimiif S juarc, I 
Itilqrnvn iSi i Clicvtniit St 
Itcllci ur Stnlford flnnci nnd W limit Sts 
Ittnjinin 1 nnl lin, otU ind Chestnut Sts 
ItroadvMKrtl Htmd ind WwkI Sts 
Cohmnl, I ith and Spruce Sts 
Covington, _,7lh il>ovc Clicslnut St 

Umt r, I via Spruce bt 

I^jrriinr, Ilroid St and I aimiount Ave 
Majestic llroid SC and (iirard Ave 
\omnndie 50th and Chestnut Sts 
rcnns\l\inui votU ind CliC'tnut Sts 
Killcnhouse, Chestnut at arnd St 
Rita ( irllon limad and W ilnut Sts 
Morns 17th and \rch ''ts 
Roosevelt, jjrd and W ilnul Sts 
S|itairc i3tli anti Spruce Sts 
St James, jjth ana U ilnut Sts 
Stephen Girard joj; Chestnut St 
Sahania Jumper and 1 ocust Sts 
\\ alton, Urnad and l/icust Sts 
\\ an\tcl , 17th and I.f>cust Sts 
W cUingloD, >oth and \\ alnul Sts 


Mimmum Rate 
»nth Ilalh 


^in I#* 

Double 

fi 5 ° 

$S 00 

4 00 

b CO 

: 50 

4 00 

4 CO 

6 00 

1 50 

S 00 

: 00 

4 00 

2 5 ° 

3 50 

2 CO 

3 00 

4 00 

6 00 

2 50 

5 00 

2 50 

4 00 

2 50 

3 so 

3 50 

4 00 

2 oa 

3 50 

3 5 ° 

6 00 

2 50 

4 00 

2 50 

4 CO 

2 00 

3 °o 

s so 

4 00 

2 so 

4 00 

3 00 

S 00 

2 50 

4 00 

4 00 

6 00 

4 CO 

S 00 
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PREUJIINARY CLINICAL PROGRAil 
GENERAL SURGERY GY'NECOLOGY OBSTETRICS ORTHOPEDICS, UROLOGY 
NEUROSURGERY BUROICAL PATHOLOGY ETC 


JEFFERSON nOSPTTAL 

Ro«V FvtTmow— ±. ’nviwctfdratiisHnitaJcaiv 
Wnxil F 3 Trr&tmt ol icma hderom br 

X-r»y 

Tmtdtj 

Y JHHI H- UmW tl SkOCi 
tnd teqotfla, QfoKated. 

Grau A. UmcB v>d Obctttml opoiucM 

EUtis XL Dato — ^ Pfo fa pa] opmOou 
Anus Pan — 9^ fitenUyditV^ 

I TonAMX muB— ro Ortbop«dx opasOa* 

P BaoOEX &UXB utd (Off— 0 CXatetrtcsl tad oaeco- 

CUTStnOt. 

QumPNASUt^— I Omctl Km gy tod wtfd inR* 
Jakes Casseu— u Wsrd viILt 
KAsnAU. >1ACCASK0U--~I* AUCOtOldlSK 
Jon UcrmcncEZT tad Cstrin LaroEN— it. Pan 
op«TStiv* {oOBw-ttp dak. 

P Bkocx Bulsd tad stEfl— jo Anmttt dmc, 
dcooeAnuzBiisttbDntaj (uaiaitcoi^ctttailaj 
ftAjmc iiif^iti'g I rf rutat 
EovasoJ Eton — A . OMzsIioistrT 

TTtdmjdtj 

BiooKxU Aii0MS,>naB UovTMKm tad stiA— 
9. QiTM oi np a l cipemnet 
Wausi B Di m — p Pluck tad sc at t i/ 

Haixt &n.a33C( tad sts/t— ^ fe CTaecalopctl tad 

otetctml spersdca 

F BacKXS Buxb tad sCtS — g OtaCctml tad crnr 
coloaktl opetdoei 

Dtum ll Dai w -It. Uretofkxl opatCnt, (kiatatia- 
tne et caaa 

H IL GrtBsao— o jo Cystctcapte dMc 
Asiaus & Bniivoa^i Goertl ttivaT tad vtrd 
vtAs 

Eovasd L Bauxx— tj Dtefacak tad (nttaol et 
prkm^KKa tad sfcKndaa bf (UQpeiCtJ dtudwl 
ctadi, amid wtJL 

Tort Dcocn— u AsieatCtl disk 
T L UoxTOeomr— 1» tttrdailk* 

F BsooLE ttd tCtf — I je Awtimttil dnor 

itiiii iwi'nlinil in ItbortCorj f>nnl ctad/ et eteal- 
Or ptrmrtrmtoltQoatcd i«b« 

T A-SKAUcrw— *. OtumluiTaT 
iitwm Cmiiio— *. TictCaiem et daeua m 

uUatCt] powd, ihtiiattiHiti tad pnnUCMB et 

Tbmd^ 

Lm C. ScKEJTiT Cauus Ltsthen tad tttfl— 9 

CyacCoiocKtl opftttioot. 

Wasse* B Datts— 9 FktQc tad orti airwy 
T L UctcTOcann ttd Ettfi — 9 ObtCetactl tad fjafc*- 

P Atp^Sd fttil— 9 ObtCeCnttl tad g^tecm- 

eptxatxBL 

D<t?M DAT»-ia UrtikifksJ tptita*. 

Risrr K. Eexiac* tad P A McCAtar— i Otatnl 

itijiny tad a trd a tta. 


P BtCNsa Bia\p tad ttifl— i AstnAl dUe, 

d m aaa t n rtB t ta kbvuay dioKiI (tadr ^ Meed 
itr, ptmiK rstfBtikca at 

E J^Eiorr ll F IfAMu, p c. Kjjjwu. b l 
C sAanam tad W U L»inrr» — j Tuw ckM 


BwotiU Astrustadlxmc Samr— 3 Ctea] 
ftaknet lo jcya m dry 
P Baooxs BiAts — 4 Obactncil fot f w -i- 
^ " UesnUOKTSt tad J Rn ann BASNtTHV— 


frUty 

WtssEa B Dato— 9 FWsCk witTf epenbeat. 
QisaoT A Uisar* tad jAKn Cawu— 9 O t u trtod 
tad nTKOulBBktJ aicmjm 
Datio XI Datis— 9 DnJonal Bpcnikat 
P Btooix BcAxa tad Obtfrtnal tpsUM. 

iJicaiTi A Bn^t— a BnlttBaian 
lc*a B. FlX^— j Gracnl hjiuj tad arsid ifla. 
Ltvia C S o p jit T tad W J Tsomi— Dfeihi 
tsjqaooa. hOt^ to disk 
TtcoaHcnAK— ukoneiatleal doc 
lAnCAum.— * YVudatlk* 
jesH DuboAi—i t Astaattl 
Ann Fi0T tad R utna H c»Aa — $ BtdorolK>^ 


BospTTAL or ENn’ztsm' or pcravuA'tiK 

U n it } 

SuB — 1. Prt tad pcttspmtrv* cart mini cm, 
it<iii.«MiiAh>T* a tiit Ltboalary et berinl Kt- 
mtlt 

Twteiay 

I 5 Ca m tad Ktf— 9 GavraJ aaiktl eprom 
C C tad flat— 9 Oj utci A j pnl t fctUr u 

A Randue— 1 UndofXtl opoatnn 
Sltf— • Dmaatraboot ta tlv LibcnUtT ^ Soful 
Ractitk 

ftf /nW «7 

E L Eaiajoh tad fltt— 9 Gtaotl mpetJ wntOMt 
C C Nona tod C Baodu —9 Otflflna] due 

Sttfl — Prt> tad poflcpcntivc ctn oi mfictl cma 

BstexCoj. — * Cttfacp pl c chtK 

Titreitj 

I S ItA\ trt tK) flat— 9 Ocoertl mxxd eprouna 
I C ksE^A— 9 CrarakicKt] opastDCi 
BttcrGiu.— OrtboprdKopenboei 
A R. MMU— 1 OnA^xtl opttaCnt 
r niry 

E I. EuAtn tad fltJI— 9 GemtJ minJ tprotJ*- 
SUff— 9 Otiflftacai danc 
C C Konn tad fltff— O yu gtfein] qwttlau 


E\ iNS D-SniUlL 

n Umnitj 

R n IrTtadLATtEtcECiSTO— o. OrtJa; 
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TEJrPLE U^mTRSITY HOSPITAL 

JfonJa} 

Vi Edivvrh Cilutofklajn — I Dcmonstmtion of biplane 
fluonxcopc cspcaallj adapted for broncho'=copj 
W EonASD Dl\mbf;rlu\, Ciiarles L IJrowk, \V 
Ehor\ Burvett, CirrvAinR L Jackson, Lotus 
CoarAandRoarRT r Riopatii — 3 Chest conference 
ItTCENCcW Sumi — 3 Surgical patholoRicnl conference 

11 EntruiD CnAimrjtLAiN' and Tt-MPLE ia) — 4 Hjdro- 
dynanucs of the cranioe erlcbral ca\ ill , \i orbing model 

Tttesdav 

H Wayne Babcock — 9 General surgical dime. 

Tdipie Fay — 9 Neurosurgical operations 
Jobs Frick — 9 General surgical dime 
ions Cohen — 10 iVrtificial pncuniothorai, ambulant 
cases. 

J 0 Arnold — n Intradcrmal test for pregnancy 
John 0 BoaTp and staff — ii Surgical research labora- 
tory 

B EnaARDCnYiiBERCYrN and Teupix Fay— I t Hjdro- 
djaianucs of the cranioi crtebral caiatj, working 
model 

11 Euory BcEN'En — 1 Diseases of the breast 
John R. SIoorc — s Fractures, dcUTieratc delay ed rcduc- 
bon, 

W Hersey TnouAS — 3 Gemto-unnary clinic 
Feant: M Kos'ZELiian’n — 3 Surgical pathological con- 
ference 

B Edward CiLYsiBERLAtN and Teitplc Fay — 4 Hydro- 
dyaiamics of the cranioi crtcbral cavity, working 
model 

n edntiday 

W \1 aynx Babcock — 9 General surgical dime 
J Noruam Cooims— 9 General surgical dime 
Temple Fay — 9 Conference on neurological and neuro- 
surgical problems, ward rounds 
B Edward CnAiiBCRLAiN and Temple Fay — n Hydro- 
dynamics of the craniovertebral cavaty, working 
modek 

W Emory BoRNTriT— 12 Plastic surgery dime 
B Way’ve Babcock and Charixs L Brown — i Surgi- 
cal medical conference 

iRMple Fay — 2 Fractures of skull and cerebral trauma 
li^RRYZ Hibshman’ and staff — 3 Proctological operations 
Lawrence W Smith — 3 Surgical piathological confer- 
ence. 

B' Edw ved Chambeeeain and Temple F ay — 4 Hy'dro- 
dynaimcs of the cramov ertebral cavity » working 
modek 

Thursday 

B Wayke Babcock — 0 General surgical dime, 

John Leedom — 9 General surgical chmc 

Temple Fay— 9 Neurosurgical operations, relief mpam 
B' Edward Chamberlain and Temple Fay ii 

dynamics of craniovertebral cavity, working ra^el 
John o Bower and staff— ii Surgical research labora- 
tory 

B^ Emopy Burnett — 12 Thoracic surgery clmic 
Temple Fay— i Management of convulsive seizures, 
epilepsy 

B’ Edward Chamberlain — i Biplane fluoroscope es- 
pecially adapted for bronchoscopy 
J 0 Arnold — 2 Toxemia clmic Demonstration of fluid 
balance, methods, case records and results 
JohnR Moore— 2 Orthopedic clmic Spme angle pomt 
fusion, shoulder, postenor glenoid repair for luxation, 
hip, shelf procedure for shmlow socket 
B' Hersey Thomas — 3 Genito urmary clinic 
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Frank W Ko\zfliian*n— 3 Surgical pathological con- 
ference 

W Edward Chauderlain and Temple Fay— 4. Hydro- 
dynamics of craniovertebral canty, vv orkmg modek 

Friday 

W Wayni Badcock— 9 General surgeo 
\V Emory Burnett— 9 General surgical cbmc 
Temple Fay— 9 Headache, its mechanism and methods 
of treatment 

\V Edward Chambeplain and Temple Fay— II Hydro- 
dynamics of cramov ertebral cavity, w orkmg model 
Jesse O Arnold and staff— ii Obstetneal operations 
John O Bowxp and staff— ii Surgical research labora- 
tory 

Frank C Hammond — 12 Gynccolopcal dime. 

Charles L Brown— i Cardiac paUents as surgical risks 
Temple Fay— 2 Control of intracranial pressure by 
methods of dehydration 

W Edw vrd Chamberlain, Charles L Brown, 
Emory Burnxtt, Chevalier L Jackson, Louis 
Cohen and Robert F Ridpath— 3 Chest conference 
Lawrence \V Smith— 3 Surgical pathological confer- 
cncc 

W Edw.yrd Chamberlain and Temple Fay— 4. Hydro- 
dynamics of cramov ertebral cavity, w orkmg model 

METHODIST EPISCOPAL HOSPITAL 
Tuesday 

Calytn Smyth and staff— 9 General surgical operaUons 
Geopce j Schwartz and staff— 9 General surgical 
operaUons. jrednesday 

Calyin SlTYTH and staff— 9 General surgical operations 
George J Schwartz and staff— 9 General surgeiy 
Roy \V Mohler — 9 Cesarean section, Fothergill-Man- 
chester operation for uterine prolapse 
Sterling Moorhead— 2 Urological'operations 

Thursday 

Roy W Mohler — lo 30 Prenatal dime. 

ST MARY’S HOSPITAL 

Tuesday 

Leo WojezYNsa — ii LI tenne cancer 
n''e(fiiejday 

J M Laperty — 9 Obstetrical dime, 

Joseph Toland — ii Pd vie infections, operative and 

nonoperativ e. 

Thursday 

William F Morrison — ii Permeal repair, mdudmg 
complete tears 

CHILDREN’S HOSPITAL OF DREXEL HOME 
Days to be announced 

Albert C Martin Fluid balance m postoperative treat- 
ment 

John Hand Fractures m children. 

J Albright Jones Abdominal pam m children. Dis- 
cussed by Elizabeth Kirk Rose. 

J Montgomery Deaveh. Appendiatis m childhood 
Ghson C Engel. The treatment and results of hernia 
m children 

ST JOSEPH’S HOSPITAL 
Tuesday and Thursday 

F Hurst Mater — 10 The value of the FothergiU opera- 
tion m the treatment of uterme prolapse. 
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SURGER'i OYNECOLOOV AND OBSTETRJCS 


WnLADELPHIA OEN13UL HCaPITAL 


EPISCOPAI. HOSPITAL 

Umitj 

(L R. Own— I (JO. OoMiml htiWbI apmtku. L3iLBotxix,J W Riorvud R. R. Linn— 9. C«i 

Taaity LRl Bornt— i*. Dry dialc Aopitidcwa fcr 

Wium r Uooax-^ Tnotiaato^bnKcUactiAci^ 

pol(sawu7 KppontlcB. Wtnai»y 

Btnjct 5. Ron tod ittS— 9 CrdofwaptM lo iLowlr IL ^ R>.ot— 9 Scxtctl ■wtacortl of 


L D F j wtf i T B ^ . Otam] aporttloCL IL B llr ti w , Jt — g Itctca icAacodaf bta todOi b 

XL P WAXwcrts— 9 Oaml MTpctl optmioQt tivliwt of tattt ptrttnocw popOc tlaii 

C.A BnxET— to Ticttm—t c<prMtTiop3Ll ctmr lowxT Aim— 9 Xtxjr tTwHwct •< tnti nxa] 
1 8 Hntxso— It. pRpcntioe JiotavcoocatoktHn nfacm. 

todtitjt,<irtaa3aiCrUKB Cwmut— 9 Tbt aamcBBeA of 1 

RXJAJp XlLiTTf — II XltatftBMwt of potBoanr ttbcT t n»- 

enlotjtfy tm^rr* ff tT tTfi.^1 y j. ll■^rt hnnT mmi JCK> Rlin tod R. R. ImTIOW — ^ TXt 

Ofwntm tnrtiint tXo^ tX* tijile 


tnrtnnt tXoot tW ti^ 


Bdvaxo A. SmrHAJTf tM itmA— OTOccoXif^ dtik. Ru lujwjw© L Jcw»— * OrtXepcdjc (oiiay 


JOKR Bovn tod ttww:i«,tti - ^ Tratotat tf ^nwRuf 


Xlom 6n>m»— «. Ttmo: nnnr Aunr Xltmoct— 4 TW «f pcdr^tnl 

Tunkr AMst. 

WtdMttd^j Tlirtdr? 

Ecnr 8. Ren utl cut— 9 Tmdt tt uoMbAk tartX- B>T Ctcntx, H E. box ud R. Q. XlxtIi^ Jt-9. 

odi tt PXiltde^nXlt CtoKtl HoKfttl CtstnJ tujuj 

P A. XfcCtmr tad UHotta— ^ Gopoiil miktl frU*y 

ip nt l fa nt L XL BoTYn, J W Rim tod R. R Lirrov— 9 Qs- 

JOKR Bovn tod ttwaritlti - ^ Tratotm tf ^nwRuf ml Mi j ^ry 

■M of coDTtlMDrtit terwra tod pcdoaftt ttoumi. FRRSBVTERXAN HDSITTAL 

LS-Hnuso— i. Pnpttttfcwi Jtan»»Bwa»tDianaB» r_Jrt 

tnriL dnuMtBLQOEL. '* ****- 

I.E Cuxr— u ^ R- Bopcau L L W nmww todUlLRum-^. 

farn wi1 -rrwTT CoamJiwferf ,, _ , 

W G.SuotJdL D Fnacou— s- fnovtdkte R.H.IrTcndL XUdUtauiB^j 

A B OoitodT t C»» -lao OlXofedcae^ 
rwidty a XL Uwi ^J P Lrwtt , D Raaa ud J T Scnu- 

H^fA^Rrati2S£?'^bofc.J*ne.tXrtK«eBl* C &». P Ato m 

todVT Stinxi»-4. (Rannolca*^ 

L D EtKO JCtiJ i V Conltnuietlop fitfa wi tT^^ytr 

J r ?rr "? !* 

Jo«D*XacriB.tj®tDd*ttff-i TonwelWc— 

^**°°*‘ T EtnAn«dnrirT 


;TH2SS5S^r?3St;SS«.te««» ' 

^0% af TXwdaj 

jc«iD Rmx-x Pl»ttfcndM.I«rrt7 E. L Eunn, F A Bonx «d J P >vera-P Coawt] 

„ ^ ^ a aTbSit tod J & Qirmn- ijo. 07naci*c 

T C. Howxu— o Crww cymtuaw 

p A Xti-cOrm ud ««ntter-9. GwierU wxktl frJn 

.W L ttP Btinw.Jt tndO CRM-*. CX***!"^ 

Hj3a.\ S Ren aad *tiS— 9 nt-to^XrOc aedWtai. n^r^i- v iiwm— 1. Gnwakwj 

I a nwrrm-F — pTlptJtlfat tf UltItTnWM WfntK i lt 

tad trt ja, dancntmko CHILDRENS HOSPITU- 

B, P WiBKAWW— ». Trrtnwal pwidam of X ay and . 

ndtaatXcapr i),,* l» *« »-a«af 

W E. Ltx, D* RoawDJ tad a Kino OeaeafainT 
RoazxTlrr FltAC mjitcrr 

STCTSON HOSPITAL Jtax Nraua Ortiopeic acga y 

ITiii nf iy 5T VINCENT’S HCSTITAL 

9mwxw E. Txtet— 9. Oy aroofc ufc rt l «»**. ITWaafaj 

Priity VrunAX F XICMOoa.— lo G«a*itaa «f tta 

SBJ=. I. Tuct-it (lT«a*itV»l“ taa.mt«iitaltoi 
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GR.VDUATE HOSPITAL OF HNH\ ERSITV 
OF PENXSALVANLA 

Monday 

Joseph C Biedsael, L F JInxikE.N, F G Haerisov and 
F RosEN’BLtJt — 3 Genito unnarj surgeo . demon 
station of cases 


T uesdoi 

B nxiAU Bates — 9 General surgcrj' 

WiuiAif H Mackivney and Edeard A Mixlen— 2 
Genito-unnaty surgcrj 

Wednesday 

BiiuauR Nichioison — 9 Gynecological surgerj 
Baiter Estell Lee and H L Bockls — g (..eneral 
surgery 


Thursday 

Francis C Grant — 9 Xcurosurgery 
JicobW Cutler — 9 Intrapleural pneumolj sis 

Friday 

Robert 11 Iat and Laurence Ci ans — g Ma\illi>fjiial 
surgerj 

B E Lee and C F AIartts — 9 Ljmphopathia vene 
itum 


PEXXS\T.V ANl \ HOSPIT VI 

Tuesdav 

Norris \V Vac\ — 930 G)necologn.al and obstetrical 
operations, demonstration of cases and clinical es 
hibits 

Leon Hersian — 2 Urological operations, dcnnmstration 
of cases. 

n ednesdav 

Norris \\ Vau\— 0 30 Gj-necolngical and obstetric il 
operations, demonstration of ( a^cs, an<l clinical c\ 
hibits 

Thursda\ 

Norris VV Vau\ — 930 C/cncsTt logit al ti "1 obsuiruai 
ojKrations, demonstration of caset uitl cbnicai c\ 
hibits 

Fridas 

Norris \V \au\ — 030 C,jnccoloi-ic d ‘od ttltstclrual 
operations, demonstration of ca^is ml clinical cc 
bibits. 


XORTIinVSTI RV IKI^PITVL 

Tuf'-d J\ 

I T TnoUAS— to Fracture dmic - u|ip<r cxtrcmitu-s 
H cdnfsd 

J^nrracL F Kiuer and ViiRio H I'uoit 1 

Eivnccolopical oncntions 

IT riiOMAS-io Imcturcclimt l,.« rr c vlrc nut..-, 

J B LwNTSnnd UcHoLi) I irsiu r/ 2 ' 'ni' ■ orinars 

clinic 

Ti irfd l\ 

I I Tiioras— 10 Fraclurc ilinic o|ij>i r ccircE'iin ■ 

lErnrRicR l Kitiii nod \i rnn’ 

Obstetrical clinic, dcmi'nstnli n > ! ' 

Trtd 1 c 

I T Tiiouas— to I meture dmn 


11 I III ml 


icri t \t > Till ■ 


LAXKEN'AU HOSPITVL 
iTordas 

\V H Maci evney — 2 Urological operations 
r uesday 

D B PrFiirrK J M Deaxtr Ciati: Broun and En- 
u AiUj Bortz — 0 General surgerj , operations and 

demonstration of cases 

n ednesday 

G P MiLiFR G C Fncel, Dr May and J Keezel — 9 
General surgerv operations and demonstrations 

Thursday 

D B Pfeiffer, J M Deayxr, Cxark Brocyn and Eo- 
u CRU Bortz — Q (icncral surgery, operations and 
demonstration of cases 

Friday 

C, P Ml LLCR, O C Fncfl, Dp May and J Kefjxi — 9 
General surgery , op<.rations and demonstrations 

UOM VVS MCDICVL COLLEGE HOSPITAL 
Tuesdas 

J S Rodu c-N and associates — ii General surgery 
TI ursday 

Lidy Sti u CRT Cm ILL and Consty-nce \ otr — 9 Post- 
natal clinic 

lliLFN M \NOEiica — 9 Treatment of tnebomonas 
Yaginalis 

Fyifh FcTTLP.iUN— 10 PosUrradiauon lesions of unnarj 
tract 

I lOY Steuart Cocilx— II WardualksuTthdemonstra 
lion of interesting cases 

NfcBi YRiT '-n PFis and Lti anor BAtni— ii ‘^tcnlitj 
clinic Tubal insutBalion and lipiodol injcctions- 

\nn (.RYY Tyyuir - i Prenatal clinic 

t YiiiERiM VIacpyplynp and I Aini Fetteruyn— 2 
(cjnccolopicit o|)emlions 

t VTIIl RIM \I\CFYRL.YNr and VlRFFTY RiirtDY — 330 
Treatment of djcfunclional ulcnnc bleeding 

ST AGN-ES HOSPIT \L 
Mendas 

\\ H Hyinxs— 12 jO Genilo unnan surgery 
Titadi \ 

t t MtPriiY — o General lurgrn 

I \ MctiUNN and VV B Il\rti— 9 GynecoiogY 

II NYNtYiiietTP, V\ Src'UYN and V I VocifipY—o 
obstetneal clinic 

II fd> eid'y 

J \\ ijR.\N<ri? LP* — 0 General curgi re 

t* M DoRrynct — o Plastic surgcTy 

I VYiFira-amlVV Stc-uf-g GyntcnlogY 

II '•YNcuiitaP VV B llYRiEandV 1 Voitrov— 9. 

< rtictctncal clinic 

VV 11 HvtNis— 2 OcFito-unriary surgerv 
TI irsdjy 

\ r KfJ< YN — 9 Central fjrgr*y 

J V NICfiUN —9 GYneced 2\ 

II SYNC VM-Ipr., \\ ft Hyii) VV ^fj'l N I 

VP'Iiipy — 9 01 tctrnalcimc 

TrMj 

i. X! ^>optY^cr ard J VV Dry' itrLP-g t'.t-mral 
farerr, 

} \ Xlct.u -c and L \\iti ~e — ^ Oytcc , gv 
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SURGER\ GVKECOU)G\ AND OBSTTTRICS 


AMERICAN ONCOLOGIC HOSPITAL 

Tmiitj 

Gmsi >L Datu\cc — it Qaloan « 

Gxoac£ M. DoaiXA rfs — ». FWteRTj<T7aadM|^W 
latdifaaey 

Oraeot IL Douaso— i: 


Tkaniry 

Snrta E Tucr— 9. riiraiMi af «tem. 
CiOMOX M. DoujACf — 1 Cae te o^M 00 


di**^ A. H LiWNctnj J> F 

CxoMi U. DouAsct'>-> nank Htrserr uh) mprr < 1 * coc*t — 1 


MOUNT SINAI noePITAL 

iP-rfo 

U S umJ g>~~» Coml mpsl apeatioa 
Tmiiaf 

E L EuAftrr— 9 Oeansl fUKKs} opo^dM 


Fn^fy 

S LmaTTi — f Ctacnl Mitnl aperatMM. 

M BkciatDCP— I i| G«imM«afrTr 

CaL.IANT0WX BOSmAL 
Tmairy 

E. B Qoo»> W B S«Amxv S 0 Q'txsca u4 R. K. 

JlLmr*—rojo Ocuerml «rpciJ <ti« 

D* McL»i50»Lr» »»d 3 S. Woci«JTCr>-~ jo \uw«m 
Makdcuc 

rrt^mnity 

Itasux Q UcfT— c tnkicnl opentKM 
C.F ilrtcttu-I\ t tXJL,H t KvytAfldT >I 1>7W« 
—gya Citral avfnl cbuc 
a E liK«»4T U D(wr><— TWaoe *un«7 
XvOMENn HOiiECf VraSC TIOSTITAV. 
Tataity Fniry 

B F Eacoc tad 1 L Hicam-^ CroKiloEr ud 

tbttam. 

ST animoPHER's uospital 


COOPER H06PIT\L 
(CW(a.N J) 

Taodn 

B **d D*. CAMa'wea-p. 

T a L*i »*d 0 P ITm-p OFaraUoi 
P M «*«iY A 8 F^tTS^SiE 
Dt*tA> la Cmti] mtrar 
R. 8 O-Q gQ. W FoCtai* dOOe Md if 

A B J TIaus Unna cce, La * eiut Gem ta 

mad Okmox B GnjUY— iija PtimuI diw. 
d i mjuultm bDC el otatrtrnd emwt. 

A. H LoYtNctnj D F Brvnrr J* »»} R » Bcav 
cot*t — I Uiafcr 

P M MtcuT A S Ram, T T. Suo tad I E 
IkaaixT— o Com] atjuj/ 

A B Dero tadfttfl- y Otertncml dak. 

ThrWe 

B P Bum lad Dc. Cuu<im— 4 Otk^adrepm 
tmm 

T B Ixx mad 0 F Wm—y GjrMolmfkil tTaTdt a* 
r M Mrcxtimadamfi — to. Cnraltaifery 
A B IViiyT\J lUxmi* Utxnmoaa, Lttntrsft Cin«Ti 
tad Gmox fi Gtaat*—-! ja PiykiuI d««c 
dfmaiwemtfaa md etatmlncml ci a w 
A B Cbautno) cptauM 

Fnday 

Staff-t OMtnl BEpBr apr^ ad ifj Httfc 

jcnisn Dosma 

Tmadty 

I B L w Pt- Ursfafkm] tpmnUM. 

M Bont'^— ^ CnnaitvtaT 
\\ B Cmal azrprrx 

D fdaodm? 

F * Bukx— p CtmtnltaijTty 
U rt mnr^ t Cneak laeydF 

rim a/ ty 

C 1 Bi*a»— 9 CYmtttJc p mad ct^rtrici. 
r ft Buck — > Oaml aai»T7 
FrW^ 


SURINAM’ uosprru 

Der$ la k t a.— ttd 

jar*R ilOMt Orttepobe aBjeiy 


H otj aow D - 9 ObmMncM mod cr’YoAvaJ d»*t, 

Vt H Tuxxt — > Cowml matfay 

BRL'N MVUTL ITOSmAL 
Tataita 

K Boorsft* mad *m5— «• 0%«il*Pr'y 
D daedal 

tv E L*x tad maB—t Geeml •itW'T 
Thmday 

I S R£cnt\Y tad »US — i* Owoml ■Jjay 
Lc^ Ktatu - ■ 


Baut E Enot. Joart Wotm mad L M Eat* 


tL-NSCtcrrov uospitu. 

Dan k U tamtaaad 

E r**«, A D Aw«iti%J H 

t 9 '^rvTtraaadF J XoaYjciX O/^ 
kval mad otamrcml dwa- 
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jnSERICORDIA HOSPITAL 


CHESTNUT HILL HOSPITAL 


Tuesday 

B R. Beltran and E J Garvin — g General surgery, 
operative and dry clinic 

G P Mcller, F iloGAVEso and F T McGinnis — 9 
General surgery, operative and dry clinic 
J A Sharkev — 10 Planned obstetneal admissions and 
their influence upon obstetneal mortality and mor- 
luditj 

Wednesday 

J A Kelly and D C Geist — 9 General surgery, opera- 
tn’e and diy clinic 

T J Rvan, j F Dougherty and J B Claffey — 9 
General surgery, operative and dry clinic 
F A LoEnLAD — lo Vancose \ ein dime 
A Kurtz — i r Orthopedic clinic 
11 J ilAciluETRiE — 2 Tozemias of pregnancy 

Thursday 

G P Holler, F Mogavebo and F T McGinnis — 9 
General surgery, operatn e and dry dime 
B R Beltran and E J Garvin — 9 General surgery, 
operativ e and dry dime 

J V AlissETT — 2 Reduction of breast comphcatioiis dur- 
ing puerpenum 

Friday 

T J Rian, J F Dougherty and J B Claffey — 9 Gen- 
eral surgery, operative and dry dime 
J A Kelly and D C Geist — 9 General surgery, opem- 
live and drv dime 

B C Geist — 10 Nen e lesions due to trauma 
A E Boihe — II Tumors of the bladder 


ST LUKE’S AND CHILDREN’S HOSPITAL 
Tuesday 

D RouaNj R VV Larer, H K RoESSLEE and staff — 9 
Thyroid dime, general surgical operations 

R A Tyler — q Anesthesia, demonstrations 

oarren C Mercer — 9 Gynecological dime 

Dry dime — 2 

E- W Robertson The heart and vascular system m re- 
lation to abdominal surgery with special reference to 
rail bladder surgery 

B \V Kramer. Diseases m metabolism m relation to 
surgery 

V L. liiMEEiiAN Recogmtion of postopemtiv e pulmonary 
compbcations 

Wednesday 

L Averett and staff— -9 Obstetneal and gynecological 
operations 

L F Milliken — 9 Renal hthiasis in which renal sym- 
pathectomy has been done or might be done lo prevent 
recurrence of stones 


Thursda\ 

A. W Hammer, S Handcock and E H Dench — 9 Gen- 
eral surgical operations 

'VtuiAM C Hunsickee, Sr. and staff — 9 Gemto-unnary 
„ chmc , , 

n AEEEN C Mercer and staff — 3 Obstetneal clinic 

Friday 

J A Brooke and staff— 9 Orthopedic opeiaUons and 
demonstration of cases 


Tuesday 

Feansxim L Payne — 9 Gynecological surge^ 

J F McCloskey, j a Lehman and J M Elizey— 10 
General surgery 

Robert Cadman — 3 Allergy in surgical diagnosis 
F K Alexander — 4 Demonstration of unusual X-ray 
films 

Wednesday 

WnxiAM B Swaetley, S Dana Weedee and Stephen 
W oOLSTON — 10 General surgery 
Edward Schuman and 2 B Newton — 10 30 Obstetneal 
operations 

Thursday 

William C Sheehan, L H Hergeshehiee and Han's 
Ma\~io 15 General surgery 
Owen Toland, H C Wood and W Tompkins — ii Ob- 
stetneal chmc and demonstration of cases 
Alexander Randall, Frederick Schofield and Fran'k 
M assiniso — 2 Gemto-unnary surgery 
Josephus T Ullon, Eduard McCloskey and Fran'k M 
Ramsey — 3 Symposium on surgical failures 

Friday 

Francis C Grant — 9 Neurosurgery 
Staff — 10 30 Presentation of cases showing mterestmg 
bone lesions in traumatic surgery 
Edward F Corson — i 30 Dermatological dime, stm 
lesions in surgery 

WOMAN’S HOSPITAL 

hlonda'i 

Eleanor Balph — i Urological dime 

Tuesday 

Margaret Sturgis — 9 Stenbty chmc 
Margaret Sturgis, Eleanor Balph and Helen Ange- 
Lucci — 10 Gynecological operations 
Dorothy Case Blech^iudt — 2 Breast dime, demon- 
stration of cases, X-ray films, follow-up studies, meth- 
ods of diagnosis, discussion 

n ednesday 

Margaret Sutley — 9 General surgical operations, 
Alberta Peltz— 10 Prenatal obstetneal chmc, totemias 
of pregnan^, open discussion 
Lida Stewart Cogill— 2 Obstetneal analgesia 

Thursday 

Dorothy Case Blech scum idt — 9 General surgical op- 
erations 

Daily Demonstrations 
B M Meine Pathological eihibit. 

Mary Easby Electrocardiological demonstraUons, studies 
of its value in cases of surgical risk 
Dorothy C^e Blechschmidt — 2 Motion pictures of ab- 
dommal surgery 


AjBUNC.l'UiN HOSPITAL 


Wednesday 

Alexa^er Ran-dall — 9 Urological operations 
D B Peei^, C Swthe, T W Levering, I Boykin. 
J M Deaver, George if Piersol and Dr Eiman 
—2 General surgical dime OperaUons and demon- 
strauon of cases. 



SURGERY C\'NECOLOC\ AND OBSTETRICS 


lOjS 


IlAHXCiWXN ItOSPtTAL 

L. T AocruT, tf C. Ilc^acru *od Oprt 

Uiv« dtfk- Vi Afi ^u a K praUUtt— y: inaast*- 
tiol KMctbe, Lnlk UcOnkr pMcb. 
tk« acnaodtl Uact cknn M umWoo fe 
TOt^ cU tuT/try ^rc•r«tBdM •( ma ti raal 
y>tbMw|y BT«|ofi*pblc ndn. vdrictl MUffcirn, 
nialt>«iwUMulecidmcBC«JUKtcpr r^***'^ 
tio* of OM. araicnn ud cjili^^i— a ruM>< of 
nperiMnuf tMjft U coriiai njwvttMUum of 
iwa) f«iKtiar\, dkatttiod 6<irmnttntW of (■tlb' 

elocicai «rra«'» 

A B ♦ f ttrtw* tiuk. 

Wr^*oi»y 

H. U N tfJimo * i Ottmtl mrttrj tmlat pteon 
ilrm— ilmtlea 

TA0ndtj 

tS M Sma— fl. Gmoafoattwy 

L, lieftLl— ♦ » rt*tit»KieTy 
]ar«Baoou— OrtJk«p*dK d»c. 

>nfrf7 

G A \A’J-r«MT — t Oami ^anr fj 
J il SODnnXf—} Doeuoof Ibe ROm- 

Zby I* W «Mwar/f 

WcuLur Kann. Omuv eaiAefav AstncMerufas of 

tkt XV'*# UtPdkr iwU* 


FITTCEJtVUVWEaCT UDSriTAL 



B W ow f o ; 

B R. Bcuuh t*d A Bcacr— 9 O— nlwjtrty 
J M l— I I— tc Cr —u ficy 

TWjf*7 

i *** ^ l ^j ai t paj 

S R. Bqju'i aW A Bern— « Ownlfoc^iT 
VI B.IUua — II. Oj—alaiT- 

rRA.*fi:FO]lD HCKPtTAL 
Tmtidtj 

1-D GtomltvTi^ 

% E.f*«»— wjo. Gjr»«CTi*iC*c»l tVwB—- . . , 
Ocoaca C ITitii lat i— m -t OUMdol due. 

rrf— f«7 

W E. PA»t»— *'3^ Gy — o>vf« 3 da*. 

FrtJty 

1. D Kmuxts, S n CixTBUJ ud 1. W Im« ► 
Fatow tmm o. 
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SURGERY OF THE EYE, EAR, NOSE, AND THROAT 


\\TDLLS EYE HOSPITAL 
Monday 

Fsank C Parker — 2 Operations. 

Thomas A. O’Brien — 2 Dry dime, 

Tuesday 

Francis H Adler — i Operations 
Wednesday 

Thomas A. O’Brien — 2 Dry dime 
Frank C Parker — 4 Operations 

Thursday 

F H Adler — i Operations 

Friday 

Thomas A O’Brien — 2 Operations 
F C Parker — 2 30 Opierations 

Days to be announced 
Alfred Cowan Slit-lamp techmque 
Milton J Griscom Unusual e-ttemal diseases 
Edmund B Spaeth Plastic surgerj oftheejehds 
Leighton F Appleman Testing for phonas 

IiUSERICORDIA HOSPITAL 

Monda\ 

J R. Brennan — 2 Nasal h>'peresthesia, treatment by 
zme ionization 

Wednesda\ 

Gabriel Tocker — 2 Bronchoscopic clinic 


GRADUATE HOSPITAL OF UNDFERSITY OF 
PENNSYLVANIA 

Monday 

George M Coates — 2 Nose and throat suigeij 
Tuesday 

Ralph Butler — 2 Nose and throat suigerj 
Wednesday 

George B Wood — 2 Nose and throat surgery 
Luther C Peter — 2 Ophthalmological suigerj 

Thursday 

Ralph Bctler — 2 Nose and throat surgerj 

JEFFERSON HOSPITAL 

Tuesday 

H H Lott — g Nose and throat operations 
Charles E G Shannon — 2 E3*c operations 

n ednesday 

Lons H. Clerf — g Bronchoscopic dmic. 

Acsttn T Smith — 10 Nose and throat operations. 

Thursday 

A J \\ AGEES — 9 Nose and throat operations, 

Lons H Clerf — 1230 Bronchoscopic dime, 

Friday 

Charles E G Sha.n-non— 3 E> e operations 


Thursday 

C T IIcCartha— 2 Three cases ot lateral sinus throm- 
bosis with reco\ erj 

Friday 

J A Loftos — 2 Mastoidectomj 

FITZGER.ALD MERCT HOSPIT AL 
Monday 

C T McCarthy — 2 Otolaryngolog> 

T uesda y 

H-S Busler — 2 Otolao ngologj 
II ednfsday 

J Loftus — 2 Otolaiyngologj 

Thursday 

C. T iIcCAETHY — 2 OtolarjTigolosy 
Friday 

H S Busier — 2 OtoIaoTigologj 

WOMAN’S MEDICAL COLLEGE HOSPITAL 


ST LURE’S AND CHILDREN’S HOSPITAL 
Uonday 

J W Post and Frank A\ Burge— 2 Clmical and X-ra> 
study of bronchographj 

Wednesday 

George Mackenzie — 2 Nose and throat operations 
Philips STOUT—a Tonsillectomj b> eienion method, 
moained radical mastoid 


S 

S 


Thursday 

H Brom-n, F C Petepe and staff — 2 
ical operations 


Ophthalmolog- 


Fnday 

A. Becihi and staff — a Nose and throat operations 


I'KLNiii-rEKIAN HOSPITAL 
Wondey 

^ Cariss and staff— i 30, OtoIai>Ti- 

H. M ^NGDON, J Thoiuncton and staff— 3 Ophthal- 
mological operations and demonstration of 


II ednesday 

Cbei A iJT-p Jackson and Emily L A -ln Loon g Bron 
choscopic dime 


If ednesday 

G M Coytes, W L. Cariss and staff— i 10 
gologj 


OlolarjTi- 


SURGERY OYKECOLOGY AND OBSTETRICS 

HOSTITAI. OF UKTYERSnY OF POnv-n-LVANlA CHESTNUT fflU, HOSPrrAL 

TMOfr 

Bn-ebo«»pfc dafc. J<»» B pAm* uid Oiowt T Fah*-* OioUiti#*. 

t Ka« nd tbcc*t ■pmiMca, donawtlUHCi c( Injti-*! 

CMond radmsc* 

irWmarfrr 

, _ .. TUnUj B, D A*d r TtAO^'mk—* ''^il inia )iib il 

Stmt— * Nowttj Utfamt A^i , i«i rrm ili^madt< »fa q wt . m n *i- y 


FrUtj 

QAnni.T«u— « Bp j ttn j A o pte dale. 

EPISCOPAL noSKTAL 

i/#W J 

J A BaitcrT mad it»8 — t Kem 
t*tr 

AtDtMw KmrT-—t BtMcmr* ol tb* o' 

R A lUmm— A AamUnoy at tie mmI mtmmocy *■ 


Gael t^'IUXA«»— i -jo OfUi^imiktial mn 
F™irT 

CnvAun jAcmv— 4 fo. BimFAtectjj 


O r J Kcut— <4 E7«ebBlc 


Tk^Utj 

Orro Ttrm u»d m. Now thromt mol ua« wjwr , ^ 

N W fttiTtnemPT— 1 Cndna; ^ £l5ei«a»A»d A A B »» ju. Xmvd 

tiraudooc 

HuniAvs aoswTAi 

itf^^ f ^ t J RcUt— t )» Et* d!^ 

E«iT L Va*Loit»— *. Bwa bwup y «fio»c Wtm , ,„r-. , t , i^i-tit 

Vr«m~liwjijhtnmim-M~f d igfc^ri rirTi'‘^~~*irt jLWliri HOSPITAL 

cd Xav £■* mad <mw tLacmooi Um^y 

HmUta Ta^'«&-j EmJ mm mad (iiamt opermliM. Biat-i rrfitiitrrrii<m-il eflak 

Matt Btnujuwi Swrerr •i ^ *7^ “ D M 0«»a«ih-, SaboacA mm vbi mmI hc 

ibacarntm. 


UAttVEUANN nctsmAL 

Tae«<«7 

H S WiATti mod MaS — * OtokiTOfola«icml tfim* 
TTmdaejdo 

n. 5 WtATTi mod « OtokiyofcJHfcal tl»»; 
Tkando 

D S WtATO mad mtmf— e OTat*iy»r**k»* 


Friity 

A Bur- daic. 

COOTtR HOSPITAL 
(Cmwil*6,N J) 
UmJty 

I 5 BcraAT mad itiff— Eyt aciny 


D S WtATO mad mtmf— e OTot*iy»r**k»* ITWnodo 

O R riTTt, L. B Rart and J P Bmi:^'— a No^ 
CHILDRENS BOSPITAL OP DREXIX HOME tarirry 

Do* *• ^ tnmmaca/ k lffMO DOrT EPISCOPAL IKOFTTAL 

Ram BtrT«» Mm M j idi m ddldrma. ^ Tmt^ 

J A BA»*m Tbm pr*l«M o( thi noM mad itaomi m 7^ i 

^ r^liitm WiATta Btiamm mad *u5— Otdmir»^fcf*emI mpe^ 


franktord hospital 


Fbatk l^KXTr «ad amMOiCn— *. Emr aoa* mad Omt 

dMx 


CHILDRENS HOSPITAL 

Dmy Amkremomar^ 


A Pmu (Y4ii»VwfaB»c»l Mupy 



SUBJECT INDEX TO VOLTOIE 62 


ABNORMALITIES, Anomalous nght subclavian artery, 
^ It! practical significance with report of 3 cases, 708, 
Ectopic vaginal ureter, 843 

Abortions, Pregnancy foUowmg cesarean section, 887, 
Treatment of, 989 

todents, Airway and highway, first aid stations, 446 
tad ulcer, ed 118 

Actmtj , gastric. Effects of vagotomy on gastric functions 
of monkeys, 689 

Acute abdommal disease, Rupture of graafian folhcle and 
corpus luteum, 114 

Adbesions, prevention of, Ammobc fluid concentrate as 
activator of peritoneal immunity, 171 
Ahenal cortical tumors, 287 
Adrenal gland. Adrenal cortical tumors, 287 
Amencan CoDege of Surgeons — 

An educational institution, tnbute to Franklin BL 
Martm, 3^5 

Address of retinng President, Consaence of surgeon, 
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Cwcer, Symposium on, 406-426 
Clinical Congress, Proceedmgs for 1935 m San Fran- 
ny. 257-524, 1935, ed 384, Amencan College of 
Surgeons, educational institution, tnbute to 
Franklm H MarUn, 395, 1936, m Philadelphia, 
779, 1029 

Communit> Health Meetmg, 1935 Clmical Congress, 
ed 384 

Fractures, Symposium on treatment of, 427-448 
Hospital standardization, ed 386 
Inaugural address. Trend of surgery, 402 
Industnal medicme and traumatic surgery. Report of 
1935 survey of medical services m mdustry by 
Aimencan College of Surgeons, 485, Conference 
on, 449-486 

Library and department of hterary research, 777 
Orution in surgery, Amencan College of Surgeons, edu- 
national institution, tnbute to F ranklm H. hlartm. 


opstry of bone sarcoma. Bone tumors, ed 120 
Anmiotic fluid, concentrate as activator of pentoncal im- 
mumtj, 171 

Ampulla of Vatcr, Pancreatic fistula, case with mtubation 
of Wirsung’s duct, 57 , . j 

Anesthesia, Local, in fractures, 444, nnd blood lipids, 677, 
local. Accidents of, with eipenmcntal studj of toxicity 
of \anous anesthetics, 951 

Anesthetic, Improved, techmque for general surfer), 236, 
I-ocal, producing prolonged analgesia, elimination of 
pam after rectal operations, 590 
Ankle jomt, Alalumted fractures affectmg, with special 
reference to 22 cases treated b> arthrodesis, 79 
Antrum, Surgical approach to nasal accessory smuses, 
S24 

Aortic arch. Anomalous nght subclavaan arterj, its prac- 
tical sigriificance, with report of 3 cases, 70S 
Apparatus, fracture, F undamcntals v ersus gadgets in treat- 


. meat of fractures, 276 . 1 n 1 j 

Appendix, vermiform, Alcchanism of — potential closcd- 
. loop,” ed 1020 . . £ r . 

Arm, Fundamentals versus gadgets in treatment of frac- 
tures, 276, Clmical a'pects of fibrosarcoma of tissues of 
extremities, 1010 
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Artery, brachial. Ischemic contracture, 35S, carotid, sub- 
clavian, Anomalous nght subclavnan, its practical 
significance, with report of 3 cases, 708 
Arthntis, Undulant (malta) fever osteomj ehlis and, 759 
Ashhurst, Astley P C , 645 

Asthma, R£sum6 of 100 transantro-ethmosphenoid opera- 
tions, 509 

Astrocytoma, Occurrence of different types of bram tumors 
in one patient, 757 

Atmosphenc contaminations, Siheosis and its control, 464 
Automobile accident. Airway and highwaj first aid sta- 
tions, 446, Apphcation of fixed traction for transporta- 
tion of patients with fractures, ed 643 
Axilla, Caremoma of breast, survival for24>earswith local 
recurrences and metastascs m opposite breast and 
axilla, 91 


“RED sores, Tanmc aad and silv er mtrate m bums, 45S 
Bile, Studies of gall-bladder function XITL Composi- 
tion of gall-bladder, and calcub in gall-bladder disease, 
933 


Bile duct, common. Conditions necessitating suigeiy fol- 
lowmg cholecystectoroj , analjms of 66 cases and dis- 
cussion of cer t ai n techmeal problems concerned m re- 
moval of gall bladder and m operations upon, 191 
Bihary ducts. Diagnosis and treatment of stones m common 
bile duct, 347, Cholangiomphj, modified techmque 
for X-ray visualization of bile ducts durmg operation, 
684 

Bibnty sj-stem. Effects of removal of functioning gall 
bladder, 81 1 


BUiaty tract, Evacuauon of gall bladder m old age, 34, 
Effect of viostcrol m jaundice, cor 254 
Biological rmnd. Surgeon’s debt to fundamental saence, 
ed 769 

Bladder, Relation of chrome cematis to infection of un- 
nary tract, 85, Syphilis of, 93, mconunence, Ortho- 
p^c considerations m treatment of spma bifida, 218, 
Eipenmental study of uretero-intcsUnal implantation’ 
1 Cause of pentomtis, 909 
Blood hpids. Anesthesia and, 677 

Blood pressure, Surgery m its relation to hj-pertension, 314, 
Medical problem and management in essential hj-per- 
Icnsion, 332, Intravenous use of hj'pcrtomc glucose m 
obstetrics and gvmccologj, cxpenmental and clinical 
studj, 781 

Blood v^k, Si^erj in its relation to hj-pcrtcnsion, 314, 
Alcnical problem and management m essential hjTier- 
tc^on, 332, Ischemic contracture, 358 
Bone On different forms of non generalized fibrous osteo- 
aj-strophv, located, diffuse monostotic, unilateral 
and monomebe form, 541, Healmg process m tuber- 
^01^ 'pondjbijs, hislopatbological case studj, 665, 
Paget s di«^ (osteitis deformans) and 05teoTOro4i 
similantj of the two conditions as shown bv familial 
bactground and glucore tolerance studies, 815 one 
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single mj-eloma of, report of 
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report with necropsj, 069, long Ske'ctal traction 
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Sion sphnu in treatment of fractures of, 1000 
Hone growth. Causes of non union, and regenerauon, 427 
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fibtosncoma. Clinical aspects of, of tissues of extremities, 
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fingers, Immediate and delayed tendon repair, 449, Am- 
putation of, 892 

fust aid station, Ainva> and highivaj, 446, Application of 
ftted traction for transportation of patients inth frac- 
tures, ed 643 

Fracture, CoUes, •Abraham Colics, his outstanding contri- 
bution of surgical anatoin>, 251, Fundamentals \ersus 
gadgets m treatment of, 276, Causes of non union, 
bone growth and regeneration, 427, Symposium on 
treatment of, 427-448, Status of, treatment m field of 
surgerj, 433, treatment of 278 consecutive, of femur, 
4J5, Fender, 442, Local anesthesia in, 444, Airwaj and 
bighway first aid stations, 446, transportation of, Aj>- 
pbcation of fixed traction for transportation of patients 
with, ed 643, pathological, due to malignant disease, 
735 , Longitudmal overgrowth of long bones with spe- 
cial reference to, 823, Ambulatory method of treating, 
of shaft of femur, 863, SLeletal traction and counter- 
traction methods, used m ordinary extension splints 
m treatment of, of long bones, 1000 


fjALL bladder. Evacuation of, in old age, 34, Chole- 
Q-slitis mth cholelithiasis, cllnico-pathological study 
of 60 patients, 43, Life expectancy m bdiary intestinal 
anastomosis, 50, Conditions necessitating surgery fol- 
lowing cholec>’stectomy, analysis of 65 cases and dis- 
tttssion of certain technical problems concerned m 
remov al of, and in operations upon common bile duct, 
igt, Effect of vuosterol in jaundice, cor 254, Diagnosis 
and treatment of stones in common bile duct, 347, 
Effects of removal of functioning, 81 1, Obstructive 
choIetysUtis, mth particular reference to acute ob- 
structive chol^'stitis and its seouelm, 879, function, 
Studies of, Xin Composition of, bile and calculi in. 

Gall stones, Cholecystitis with cholelithiasis, clmico-patho- 
logical study of 60 patients, 43, Studies of gall-bladder 
function. XHL Composition of gall bladder bde and 
calcuh in gall-bladder disease, 933 

Langha, lumbar, Surgery in its relation to hypertension. 


Gastrectomy, Techmque of, fin 
Gentle handling, of cancer, ed. 1022 
Giant cell tumor, Course of single m> eloma of bone, report 
of 20 cases, 918 

Glaucoma, Indocomeosclerectomy for, 496, Management 
of complications m operations for cataract and, 517 
Glucose, Intravenous use of hypertomc glucose in obstet- 
rics and gynecology, experimental and clinical study, 
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Goiter, Retro-esophageal, 616 
Graafian follicle. Rupture of, and corpus luteum, 114 
Graves’ disease. Evolution of our knowledge of thyroid 
gland, ed 248 

Groudh, arrest of, and overgrowth, LoDmtudmal over- 
growth of long bones with special reference to frao- 
tures, 823 , , 

gynecology, Intravenous use of hvpcrtonic glucose in 
obstetrics and, experimental and chmeal study, 781, 
Vagmal heat treatment of pelvic infections, ed. 89S 


H -ANDS, Immediate and delayed tendon repair, 449 
Head, injuries of, Cerebral injuries due to external 
trauma, 340 

HeaUng process, m tuberculous spondjlius, mstopatno- 
logic^ case study, 665 


Health examinations, 5 and 10 year end-results of treat- 
ment of cancer of cervix uten by irraiation, 764 

Heart, Surgery in its relation to hyjiertension, 314, Chmeal 
management of injuries to, and pencardium, report of 
7 cases, 852 

Heat, and muscular work, 475, Aaginal, treatment of 
pelvic infections, ed 898 

Hemorrhoids, Local anesthetics produemg prolonged 
analgesia elimmation of pam after rectal operations, 
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Herma, masional. Conditions necessitaUng surgery fol- 
lowing cholecystectomy, analysis of 66 cases and dis- 
cussion of certain technical problems concerned in 
removal of gall bladder and in operations upon com- 
mon bile duct, 191 

Hip joint, dislocation of. Orthopedic considerations in 
treatment of spma bifida, 218 

Hirsutism, Adrenal cortical tumors, 287 

Holmes, Ohver AVendeU, and puerperal fever, 772 

Hormones, ovanan, Relation of chronic mastitis to certain, 
of ovary and pituitary and to comadent gynecological 
lesions, 129, 562 

H>droch]onc acid, Influence of pepsin and, on healing of 
gastnc defects, artifimal gastric ulcer, 149 

Hypertension, essential, Surgery in its relation to, 314, 
essential, Medical problem and management m, 
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Hyperthyroidism, associated with mahgnant tumors of 
thyroid ^and, 993 

Hypophysis, Review chmeal and pathological of parahypo- 
physeal lesions, 1, 158, Diagnosis of endometrial 
hyperplasia, 373 


TLEUM, Regional enteritis (non-specific), 977 

nium, Hyperthyroidism assoaated with malignant 
tumors of thyroid gland, 995 

Immunization, Amniotac fluid concentrate as activator of 
pentoneal immumty, 171 

Infant, to, m breech dehvery, 323, malformed, Repro- 
ductive efliaency before and after birth of malformed 
children, study of 405 consecutive famihes, 583 

InfecUons, pelvic, Vagmal heat treatment of, ed 898 
Unrecognized postoperative, cause of syndrome of so 
called “hver shock,” 941 

Injunes, auto, Fender fractures, 442, steel. Analysis of soo 
mtra-ocular, 483 
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pel^etry and fetal cephalometry, jqS, Stomach 
feedmg tube. Treatment of caremoma of esophagus, 
840, anatomic femur splint, Ambulatory method of 
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synnge, Jejunostomy as a palliative procedure m m- 
operable obstrumve caremoma of stomach, 960. 
fracture, Skeletol tracuon and countertraction meth- 
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fractures of long bones, 1000, siphon suction, Method 
for re-exjiansion of collapsed lung m earh or late 
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of pepuc ulcer based on pbysio- 
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